RANI DURGAVATI VISHWAVIDYALAYA, JABALPUR

SYLLABUS PRESCRIBED
THE EXAMINATION FOR DEGREE OF THE MASTERS OF SCIENCE IN ZOOLOGY

(Academic Session 2007-2008 & onwards)

[UNDER REVISED SEMESTER ORDINANCE No. 79]
This brochure of the programme of study in Zoology is broadly divided into three parts, viz., (A) Information from the relevant Ordinance (s) , (B) Scheme of examination and (C) Courses of Study.

(A)
INFORMATION FROM THE RELEVANT ORDINANCE (S)

1.
DURATION OF THE COURSE

M. Sc. Zoology will be a full time two–year programme to be covered in four semesters, each of six-month duration. The fist years of the programme will complete the first and second semesters and the IInd year will complete the third and fourth semesters.

2.
SCOPE OF STUDIES (STRUCTURE OF PROGRAMME)
There will be four theory papers along – with practical in each semester. The scope of studies in different papers and in practicals will be as per syllabus prescribed by the Board of Studies  in Zoology. Rani Durgavati Vishwavidaylaya, Jabalpur.

3.
INTERNAL (CONTINUOUS) ASSESSMENT
A part from semester (term) examination, every student in each semester will also be assessed in the following two components:

Written Tests and Seminars:  In the first, Second, & fourth semesters, there will be a mid semester examination of one and half-hour duration for every paper having Ten marks. These tests will be conducted for each of the papers by the teachers conducting the course. The teacher concerned will declare the results of such tests within a week from the date of the test. The marks of the best three tests out of the four will be taken into consideration. Thus, the total credit for such tests will be of thirty marks. In the fourth semester, the student will have to give one seminar also, connected with one of the theory / practical paper, of 30 minutes duration to be followed by a discussion of 10 to 15 minutes duration. Two teachers of the department will assess the performance. The credit for seminar will also be of ten marks. The students will be appearing in three tests plus one seminar in lieu of a paper.

Students Participation in the Course (Attendance): In order to promote active participation of students in lectures/practicals, due weight age will be given to his/her attendance in various classes/practicals during the course of a semester.

Percentage of attendance



Marks to be allotted

(a)
Between 60% and 65%



3 Marks

(b)
Between 66% and 75%



5 Marks

(c)
Between 76% and 85%



8 Marks

(d)
Between 86% and 100%


          10 Marks

The student whose attendance is less then 60% will not be allowed to appear in the term examination and he/ she will be declared failed in that semester.

4. Term – End Examination:  There shall be term (semester) examination at the end of first, second, & fourth semester. The semester examination will be held every year normally in December and June or on the dates declared in the academic calendar of the Department / University. A student seeking admission to a semester examination will submit through the Head of the Department his / her application on the prescribed form along with required examination fee, etc. to the Registrar of the University. Every student will appear in four respective theory papers and one combined practical examination in first, second, & fourth semesters except for the third semester. In the third semester, every student will be allotted dissertation work in lieu of four theory papers. A committee comprising of Dean of Faculty of Life Science, Head of Department of Biological Science, one Professor and one Reader of the Department by rotation according to seniority will do allotment of the dissertation. The students can be permitted to pursue their dissertation work out of the Department / University at the institutions / Universities duly recognized by a Statutory body. In such cases, there will two supervisors, one from the parent department and another form the place where the student completes his dissertation work.

The external examiner who has expertise in the concerned subject will evaluate the dissertation. For the purpose of holding viva- voce examination, the supervisor will be the internal examiner along with the External examiner. The scheme of marks for evaluating the various components of the dissertation will be followed as give in the syllabus.

5.
CONDITION FOR A PASS

A student who has appeared at any of semester examination shall be providing with a mark – sheet indicating inter–alia, the marks obtained by him/her in the examination. For passing the examination in each semester, a candidate must have secured a minimum of 36% marks in aggregate in Theory, Practical and Internal Assessment separately. 6the student who does not pass a semester examination shall get an opportunity to get another chance in the theory papers/internal assessment / practical in which he/she has failed. Meanwhile he/she is allowed to keep term (ATKT) in the next semester. Provided any student who fails in two consecutive semesters will not be given privileges of this clause.

6.
RESULT

The result of the candidate will be declared on the basis of aggregate of marks obtained by him/her in all the semester examination taken together. The division shall be awarded on the following basis:

(i)
First Division:

60% and above

(ii)
Second Division:
45% and above but less then 60%

(iii)
Third Division:
45% and above but less then 50%

The result of the examination shall be published as per provision of the University.

SCHEME OF EXAMINATION

FIRST SEMESTER

	Number & Title of the Courses
	Max Marks
	Min Marks
	Min Aggregate for Passing

	(A) THEORY PAPERS

	V
	Comparative Anatomy of Vertebrates
	40
	14
	58

	VI
	General & Comparative Endocrinology
	40
	14
	

	VII
	Gamete Biology
	40
	14
	

	VIII
	Techniques & Tools for Biology
	40
	14
	

	(B) PRACTICAL
	100
	36
	36

	(C) INTERNAL ASSESSMENT

	
	Written tests
	30
	10
	14

	
	Attendance
	10
	04
	

	
	
	300
	
	


	Number & Title of the Courses
	Max Marks
	Min Marks
	Min Aggregate for Passing

	(A) THEORY PAPERS

	I
	Biosystematics & Taxonomy +Quantitative Biology
	40
	14
	58

	II
	Structure & Function of Invertebrates
	40
	14
	

	III
	Molecular Cell Biology
	40
	14
	

	IV
	Population Genetics + Evolution
	40
	14
	

	(B) PRACTICAL
	100
	36
	36

	(C) INTERNAL ASSESSMENT

	
	Written tests
	30
	10
	14

	
	Attendance
	10
	04
	

	
	
	300
	
	


SECOND SEMESTER

III SEMESTER

	DISSERTATION
	Max Marks
	Min Aggregate for Passing

	(A) VALUATION

	I
	Language & Presentation
	50
	58

36

	II
	Review of Literature
	50
	

	III
	Methodology
	50
	

	IV
	Analysis & Interpretation
	50
	

	(B) VIVA-VOCE
	100
	

	
	
	300
	


IV SEMESTER

	Number & Title of the Courses
	Max Marks
	Min Marks
	Min Aggregate for Passing

	
	(A) THEORY PAPERS
	
	
	

	IX
	Ecotoxicology & Environmental Physiology
	40
	14
	58

	X
	Insect Physiology & Aquaculture
	40
	14
	

	XI
	Animal Behaviour
	40
	14
	

	XII
	Population Ecology & Wildlife Conservation
	40
	14
	

	(B) PRACTICAL
	100
	36
	36

	(C) INTERNAL ASSESSMENT

	
	Written tests
	30
	10
	14

	
	Attendance
	10
	04
	

	
	
	300
	
	


MSc ZOOLOGY

I – SEMESTER

COURSE I

(BIOSYSTEMATICS, TAXONOMY AND QUANTITATIVE BIOLOGY)

UNIT – I

1. Historical resume of systematic

2. Importance and application of Biosystematics in Biology

3. Conventional aspects: Morphological, Embryological and Ecological approaches.

4. Newer aspects: Cytotaxonomy, Chemotaxonomy.

UNIT 2

1. Species concepts; subspecies and other intraspecific categories.

2. Taxonomical Hierarchies: Lower and Higher Category species.

3. Theories of Biological classification

UNIT 3

1. International Code of Zoological, Nomenclature (ICZN) its operative principles, interpretation and application important rules.

2. Evaluation of Biodiversity Indices: Shannon – Weiner index, similarity and dissimilarity Index, Association Index.

UNIT – 4

1. Matrices and Vectors; Exponential function; differential equation and integration.

2. Probability theory, distribution and their properties.

3. Hypothesis testing by ‘t’ and ‘Chi’ square tests

4. Experimental design

UNIT – 5

1. Analysis of variance f-test

2. Correlation (sample)

3. Regression (Linear)

4. Non parametric tests

I – SEMESTER

COURSE II
( STRUCTURE AND FUNCTION IN INVERTEBRATES)

UNIT – 1

1. Acoelomates

2. Pseudocoelomates

3. Coelomates : Protostomia and Deuterostomia

UNIT – 2

1. Pattern of feeding and Digestion in lower Metazoa, eg. Sponges, coelenterates, platyhelminthes.

2. Filterfeeding of Polychaeta, Mollusca

UNIT – 3

1. Organs of respiration – Gills, Lungs and Trachea

2. Respiratory pigments

3. Mechanism of respiration

4. Organs of excretion – coelom, coelomoduct, Nephridia and Malpigian tubules.

5. Mechanism of excretion.

UNIT – 4

1. Primitive nervous system : Coelentrata and Echinodermata

2. Advanced nervous system : Annelidia (Oligochaeta), Arthropoda (Crutacea and Insecta) and Mollusca (Cephalopoda).

UNIT – 5

1. Larval forms of free living invertebrates

2. Larval forms of parasites

3. Strategies and evolutionary significance of larval forms.

4. Concepts and significance of Minor Phyla

5. Organisation, general characters and classification of Ctenophora, Phoronida, 

I – SEMESTER

COURSE III
(CELL MOLECULAR BIOLOGY)

UNIT – 1

1. Molecular composition and arrangement, functional consequences.

2. Transport across cell membrane: diffusion, active transport and Na-K pumps

3. Co transport by Symporter and antiporters.

UNIT – 2

1. Microfilaments and Microtubules – Structure and dynamics

2. Cell Movements – Intracellular transport, role of kinesin and dyenin

3. Signal Transduction Mechanism

4. Cell to Cell signaling

5. Transmembrane signaling.

UNIT – 3

1. Ca++ dependent homophillic cell adhesion

2. Ca++ independent homophilic cell-cell adhesion

3. Gap junction and connexins

4. Cell cycle – cyclines and cyclin, dependent kinases and its regulation.

UNIT – 4

1. Protein synthesis in free and bound polysomes

2. Uptake into E.R.

3. Membrane Protein

4. Golgi Sorting

5. Apoptosis: Definition, Mechanism & Significance.

UNIT – 5

1. Organization of genome in prokaryotes

2. Organization of genome in Eukaryotes :

Repetitive; moderately repetitive and unique DNA introns and exons

3. Human Genome Project.

I – SEMESTER

COURSE IV
(POPULATION GENETICS AND EVOLUTION)

UNIT – I

1. Genetic structure of population

2. Hardy Weinberg law of genetic equilibrium

3. Inbreeding, out breeding and Heterosis

UNIT – 2

1. General idea of qualitative and quantitative traits

2. Analysis of quantitative traits

a. Normal Distribution

b. Multifactor hypothesis

3. Genotype environment interaction

UNIT – 3

1. Basic concept of evolution

2. Neo- Darwinism, Modern synthetic theory.

3. Destabilizing forces

a. Mutation

b. Natural selection

c. Genetic drift

d. migration

UNIT-4

1. Phylogenetic and biological concept of species.

2. Pattern and mechanism of reproductive isolation.

3. Models of speciation (Allopatric, sympatric and parapatric)

4. Micro and macro evolution.

UNIT- 5

1. Gene evolution- Pattern of change in nucleotide and amino acid sequences and its phylogeny.

2. Nucleotide sequences comparison and homologies.

3. Molecular clocks and molecular drive

4. Phylogenetic tree (Globin tree).

MSc ZOOLOGY

II – SEMESTER

COURSE V

(Comparative anatomy of vertebrates)

UNIT – 1

1. Origin of Chordate

2. Concept of Protectorate

3. Importance of the study of vertebrate morphology with reference to stream lined fish and birds.

UNIT – 2

1. Blood: Composition and function in mammals

2. Evolution of heart (Reptiles, Birds, and Mammals)

3. Evolution of aortic arches  

4. Portal systems (Reptile and mammals)

UNIT – 3

1. Respiration and its types

2. Mechanism of respiration (reptiles, birds and mammals)

3. Evolution of urinogenital system in reptiles, birds and mammals.

UNIT- 4

1. Comparative accounts of jaw suspensorium, vertebral column (Reptiles, birds and mammals)

2. Limbs and girdles. (Reptiles, birds and mammals)

UNIT – 5

1. Organs of olfaction and taste (Sensory & Receptor)

2. Lateral line system

3. Comparative anatomy of spinal cord in Amphibian and Mammals.

4. Cranial nerves and Autonomous nervous system-System in mammals

II – SEMESTER

COURSE VI

(General & comparative vertebrate endocrinology)

UNIT – 1

1. Discovery of hormones

2. Hormones as messengers – a general account

3. Structural classification of hormones

4. Functional classification of hormones

UNIT – 2

1. Phylogeny of endocrine glands (Pituitary & Thyroid)

2. Ontogeny of endocrine glands (Pituitary & Thyroid)

3. Neuroendocrine system and neurosecretion in vertebrates

4. Chemical nature of hormones.

UNIT – 3

1. Mechanism of hormone action.

2. Hormone receptors – specificity and nuclear receptors, cell surface receptors, role of b adrenergic receptors in activation of adenyalate cyclase

3. Singal transduction mechanism – structure and function of G-Protein coupled receptors

4. Hormones and homeostatsis.

UNIT – 4
1. Biosynthesis of steroid hormones (Estrogens & Testosterons)

2. Biosynthesis of simple peptide hormones (eg. T4, T3)

3. Hormonal regulation of carbohydrate metabolism

UNIT – 5
1. Hormones and behavior eg. Sexual behavior, hormonal regulation of human male and female sexual function.

2. Effect of hormones on growth

3. Hormones and development – effect of androgens on early stages of development.

4. Hormones and reproduction with reference to

· Seasonal breeders – long day and short day

· Continuous breeders

II – SEMESTER

COURSE VII

(GAMETE BIOLOGY)
UNIT – 1

1. Differentiation of Gonads in mammals

2. Spermatogenesis and its hormonal control

3. Gamete specific gene expression of genomics

4. Leydig cells and its function

UNIT – 2

1. Fertilization

a. Pre fertilization events

b. Biochemistry of fertilization

c. Post Fertilization events

2. Collection and cryo preservation of gametes

UNIT – 3

1. Ovarian Follicular growth cycle and Hormonal Control

2. Oogenesis and vitellogenesis

3. Ovulation and ovum transport in mammals.

UNIT – 4

1. Multiple ovulation and embryo transfer technique (MOET)

(a) Super ovulation

(b) In vitro fertilization

2. Transgenic animals : Production and Application (Sheep and Cattle)

3. Embryonic stem cells

UNIT – 5

1. Embryo Sexing and Cloning

2. Screening for genetic disorder

3. ICSI (Intra cytoplasmic seman injection) & GIFT (Gamete intra fallopian transplantation)

4. Immuno-contraception techniques

(a) Gamete specific antigens

(b) Antibody mediated fertilization block and termination of gestation

II – SEMESTER

COURSE VIII

(Techniques and Tools for biology)

UNIT- 1

1. Principle of light transmission / phase contrast microscopy / Fluorescent microscopy & Electron microscopy

2. Cryo techniques :

· Cryotechniques for microscopy

· Freeze –drying for physiologically active substances

UNIT - 2
1. Thin layer chromatography / Ion Exchange chromatography / gel filtration and affinity chromatography.

2. Polyacrylamide gel electrophoresis, SDS-PAGE.

3. Cell separation by flowcytometry

4. Biosensors: General design and significance.

UNIT – 3
1. PH meter, colorimeter

2. Spectrophotometer.

3. Ultracentrifuge: differential and density gradient centrifugation

4. Radio isotope technique & Autoradiography

5. NMR Spectrometers.

Unit - 4
1. Media preparation and sterilization

2. Inoculation and growth monitoring
3. Precipitation reaction & Agglutination reaction

4. Complement fixation test.& Neutralization test

5. Immunofluorescence

6. Radio immunoassay and enzyme immunoassay (ELISA)

Unit - 5
1. Design and functioning of tissue culture laboratory

2. Cell proliferation measurement quantitation and design

3. Measurement of cytotoxicity and viability

4. Animal culture media and their preparation and cell harvesting methods.

MSc ZOOLOGY

IV – SEMESTER

COURSE IX

(Ectotoxicology and Environment Physiology)

Unit – 1

1. Basic concepts of toxicology – Toxicants and toxicity, factors that effect the environmental concentration to toxicants, factors that influence toxicity, effect and response, dose response relationship.

2. Toxicological testing Methods: General test design, acute toxicity test, LD50 tests, skin and eye tests potentiation , toxicity  Curves.

3. Pathological techniques in toxicology: - General approaches Basic Subcutaneous tissues, pulmonary system.

Unit – 2

1. Toxicants of public health hazard :-

a. pesticides their toxicological effect wrt , Metabolism

b. Food toxicants and their control measures.

c. Automobile emission.

2. Toxic kinetics  :- Parameters and  constants absorption, distribution, elimination

Unit – 3

1. Xenobiotics :- Absorption, translocation and excretion of chemicals (xenobiotics)

2. Biotransformation of xenobiotics :- General principles, selective toxicity receptor sites, types of  biotransformation and their chemical basis, biotransformation of DDT.

3. Biomonitoring :- Introduction, parameters for biomonitoring, bioindicators  for environmental monitoring .

Unit -4

1. Stress physiology-basic concept of environment stress and its effects.

2. Physiological response to oxygen deficient stress.

3. Physiological response to body exercise (sports physiology)

Unit - 5

1. Physiological effect of temperature changes-tolerance to extreme heat and cold                    conditions.

2. Acclimation  & Acclimatization

3. Meditation ,yoga and their effect

IV – SEMESTER

COURSE X

(insect physiology + Aqua culture)

Unit 1
1. Physiology of digestion, absorption and assimilation of nutrients 

2. Physiology of Respiration in Terrestrial, and Endoparasitic insects.

3. Mechanism of light production and its significances.

4. Mechanism of sound production and its significances.

Unit –2
1. Maturation and structure of egg.

2. Early embryonic development

3. Post embryonic development

4. Parthenogenesis in insects.

Unit -3                                                        
1. Basic concepts, historical development and scope of Limnology.

2. Physico chemical characteristics of fresh, marine and brackish water with special                                

reference to Turbidity, salinity, dissolved gases (O2, CO2,  H2S) Redox conditions,                                                                                       dissolved solids (bicarbonate, phosphate & Nitrate )

3.       Study of Biota -`Phytoplankton. Zooplankton. Benthos, Nekton 

4.       Interrelationship of zoo and phytoplankton, methods or estimation of primary and   secondary productivity

Unit –4                                                             

1. Classification and Characters of different groups of fishes up to species.

2. Account of Industrially important fishes of India and their economic value.

3. Marine & brackish water fish culture – capture fisheries of Sardine Mackerel, Bombay duck, Tuna and elasmobranchs.

4. Cold water culture of Trout , Mahaseer, Cat fish culture and culture of air breathing fishes.

5. Exotic fishes of India, Larvivorous, predatory and weed fishes

Unit- 5

1. Construction and management of fish farm nursery, rearing & Stocking pond, including fertilization artificial feeding, growth and productions of fishes under farm conditions.

2. Nutritional value of raw preserved and processed fish.

3.       Breeding methods- Induced breeding hypophysation stripping and  dry and wet        bundh  breeding.

4.       Genetic improvement of fishes

IV – SEMESTER

COURSE XI

(ANIMAL BEHAVIOUR)

UNIT – 1

1. Introduction, Definition and history of Ethology as a branch of biology.

2. Perception of the environment

(a) Mechanical  b) Electrical
c) Chemical  (d) Olfactory e) Auditory f) Visual   

            g)  Innate Behavior

3. Control of behavior

(a)  Neural   b) Hormonal

      4.   The role of genes and environment in development of behaviour

UNIT – 2

1. Ecological Aspect:   


(a) Habitat selection (b) Optimal Foraging theory (c) Antipredatary Defence

              



 (d) Host parasite relation


 2.  Social Behaviour:

              



 (a) Schooling in Fishes  (b) Flocking in Birds  (c)  Social organization in   insects & Primates

UNIT – 3

1. Reproductive Behavior

       (a) Mating System, (b) Sexual selection & Parental care

2.Evolution of language in Primates 

UNIT – 4

      1. Biological Rythms

(a) Circadian and Circannual rythms

(b) Orientation and Navigation

      2. Migration of fishes and Birds

UNIT – 5

1. Conditioning

(a) Classical memory – types and physiological base 

(b) Instrumental Memory – types and physiological basis

      2.   Habituation

      3.   Learning


       (a) Insight Learning 
(b) Associative Learning

       4.  Reasoning & Cognitive skills

IV – SEMESTER

COURSE XII

(POPULATION ECOLOGY AND WILD LIFE CONSERVATION)

UNIT – 1

1.
Demography
: Life tables, generation time, net reproductive rate and 



 reproductive value.

2.
Population Growth

a) Growth of organism with non-overlapping generations

b) Exponential growth – Logistic growth model, Stochastic and time by models

c) Stable age distribution.

UNIT – 2

1. Life History Strategies

a. Evolution of Life History Traits

b. Longevity and theories of aging

c. Ecology and evolution of sex and mating system

2. Optical foraging theory

a. Intra specific and inter specific competition

b. Animal – Animal Interaction

UNIT - 3

1. Current status of Indian Wild Life, Status of Wild Life Conservation in states and union territories.

2. Endangered, vulnerable, rare and threaten fauna of India (Mammals, Birds and Reptiles).

3. Special project for endangered species – Gir Lion, Rhino and Hangul projects.

4. National Parks, Sanctuaries, bio-reserve of India, man and bio-sphere concepts.

UNIT - 4
1. Evolution of wild life laws in India – A historical resume of the laws and their implication.

2. Indian Board of Wild Life, voluntary organization in wild life conservation

3. Regulation of International trade 

UNIT – 5

1. Census Methods – Pug Marks, Fecal analysis of Ungulates and Carnivores

2. Research to meet future wild life management needs.

3. Introduction to biodiversity and its conservation methods.

4. Biodiversity conservation in forest and protective areas, practical problems and prospects.
