University of Pune
M.Phil. syllabus for Zoology

Course structure: Paper | is compulsory
Paper Il is commdry
Paper Il is electv(any one subject to be opted by choice)

Total credits to be completed during the course wdr : 8

Paper |: Research Methodology (2 Credits)

UNIT I: INTRODUCTION oOF RESEARCH METHODOLOGY : Meaning of research, objectives of
research, types of research, significance of rekear

Research DesigrMeaning, need and features of good research desiges of research designs,
Basic Principles of Experimental Designs, Desigexgieriments.

Sampling DesignsCensus and Sample surveys, Different types of sadgsdigns, characteristics

of good sample design. Techniques of selectinghdaia sample.

UNIT Il :Data Collection Primary and secondary data. Methods of collectirigpgry and
secondary data.

Hypothesis Definition, testing of hypothesis, procedures opbthesis testing, flow diagram for
hypothesis testing, Parametric and non-parametsts tfor testing of hypothesis, Limitations of

tests of hypothesis.

UNIT 1ll: DATA PROCESSING AND ANALYSIS

Biostatistics Correlation Co-efficient; simple linear regressistudent T’ test; chi -square test,

"F'test; ANOVA — one way; two way and multiple way;

Computer science

Introduction to computers and their applicatiorBinlogy : Operating System (WINDOWS —
WORD, EXCEL, POWERPOINT) COMPUTER NETWORKS AND WORLWIDE WEB -
Internet — E-Mail. Biological Databases — Databds@agement system — Information retrieval — use

of computer for statistical analysis.



UNIT IV: RESEARCH METHODS AND THESIS WRITING:

Identification, selection and scope of researctblems — methods of literature collection and review
— planning and execution of investigation — Thewiging — preparation and presentation of research

papers for journals, conferences — preparatiomaftcommunications and review articles.

References
1. Anderson, Durston &Polle 1970: Thesis and assignweiting Wiley Eastern Limited
2.Bier, 1959: Electrophoresis -theory, methods angliegtions, Academic

Press, London, New York.
3. Reverjdege B, 1979: The art of Scientific InvesigaW.E. Norton and Co., New York.
4.Block, R. I. Durram E.K. and Eweig,G, 1956: A mahuaf paper

chromatography and electrophoresis. Academic phess, York.
5.Chayan J & Butcher R.G, 1973: Practical histoch&amidVilley Interscience Publication, London.
6.Clark G.L, 1961: The Encyclopedia of microscopyirReld publishing corporation, New York.
7.Fisher R.A, 1950: Statistical methods of researolkers.
8.Freund J E, 1967: Modern elementary statisticqtixe@Hall, Inc. Englewood cliffs, N J.
9. Malter K, 1972: Statistical analysis in Biology, &man Hall, London.
10.Campbej R C, 1975: Statistics for Biologists lIndl. Eambridge University Press, London.
11.Freund. J E Livermore P.E. and Irwin M, 1960: Mdno& experimental

statistics. Prentice Hall Inc. Englewood, cliff JN.

12.Haftman E, 1967: Chromatography, Reinhold publigldarporation, New York.
13.Jones R M 1966: Basic microscopic techniques, Usityeof Chicago Press, Chicago.
14.Lenhoff E, 1966: Tools in Biology, Macmillan Co.eW York.



PART — II: RECENT ADVANCES IN ZOOLOGY (3 Credits)

UNIT I Biochemistry

Vander — Waal’'s equation - hydrogen bonding andrdypidobic interaction; primary structure of
proteins and nucleic acids; conformation of pragedh polypeptides (secondary, tertiary, quaternary
and domain structure) reserve turns and Ramachaptivg structural polymorphism of DNA, RNA
and three dimensional structure of tRNA,; structofecarbohydrates, polysacharides, glycoproteins

and peptidoglycans. Lipids and their biologicahgigance.

UNIT II: MOLECULAR BIOLOGY
The law of DNA constancy and c-value paradox, Garttogma of molecular biology, Regulation of
gene expression in Prokaryotes and Eukaryotes;ddp@oncept; Environmental regulation of gene

expression. DNA methylation, DNA damage and refaircogenes and cancer.

UNIT IIl: IMMUNOLOGY
Antigen, Structure and functions of different ckssof imunoglobulins and generation of
immunological diversity; Humoral and cell — meddtenmunity, primary and secondary immune

response lymphocytes and accessory cells.; MHC,pBament fixation.

UNIT 1l : ENVIRONMENTAL POLLUTION

Different types of pollutant — acute and chronixi¢dy; Bioassay LGy values environmental
pollution and their impact on animals — Biomagrafion — Detoxification mechanism; synergistic
and antagonistic effects of pollutants — microbaad environmental degradation of pesticides.

Environmental Impact Assessment.

UNIT Il : CELL BIOLOGY

Structure and organization of membranes, Glycogaips and proteins in membrane
systems; ion transport, Na/K ATPase; molecularsbaisignal transduction in bacteria, plants and
animals, model membranes; liposomes; principles apglication of light, phase contrast,

fluorescence, scanning electron microscope fixadiosh staining.



UNIT IV: BIOTECHNOLOGY

Cell and tissue culture in plants and animals; primculture; cell clones; callus cultures;
somaclonal variation; micropropagation, somatic smgenesis; Haploidy; protoplast fusion and
somatic hydridization; hybrids; Gene transfer mdthan plants and animals; transgenic biology;
Allapheny; Artificial seeds; hybridoma technologkrinciples and techniques of nucleic acid
hybridization and cot curves; sequencing of pra&eind nucleic acids; southern, Northern and South

— Western blotting techniques, polymerase chaicti@® methods for measuring nucleic acids.



Paper — Il (Optional paper) (3 Credits)
. INSECT PEST CONTROL AND TOXICOLOGY

UNIT — 1

Insect pests, Types of Damage to Plants by insBets,surveillance and forecasting pest Outbreak,
Assessment of insect population, Estimation of dgg@aused by insect pests to crops.

UNIT — I

Insect pest control — Natural control — Biologicalethods, Microbial methods, Chemical
methods, Chemosterilant, Insect attractants, reqisll Antifeedants, Integrated pest control.

UNIT — 1l

Insecticides, Insecticides formulation, Classificas, Mode of action, Inorganic insecticides,
Organic insecticides, Insecticides of Plant Origin.

UNIT - IV

Principles of toxicology of insecticides, Generalo&ssay of pesticides, Insecticide
residues, Resistance of insecticides, Factorsanfling effectiveness of insecticides.

UNIT -V

Statistics of Toxicology: Median Lethal Dose — Batis methods, Graphical method, Rapid
approximate method by Huson, Finney's Method, Abbahethod.
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11.New Technology of Pest control. Ed. C.B. Huggaker.
12. Pesticide application method — Mathews, G (1979)

13. Pest Management, G.M. Mathews (1984)



Paper — Il (Optional paper)

2 . ADVANCES IN INSECT BIOLOGY AND PEST MANAGEMENT

UNIT —I:

Biology: Ovarioles and testes follicles, their number infedd#nt orders and basic
histomorphology :male & female accessory glandsir thecretion and modes of sperm transfer
and reception (spermatophores & spermathecae) paity&Viviparous insects — factors
regulating parthenogenesis and polymorphism witcisp reference to homoptera: Isoptera and
Hymenoptera.

UNIT — I

Ecology: Abiotic & Biotic factors in biology, Abundance & siribution of insects with
special reference to diapause. Interspecific anchspecific interactions with special
reference to insect migration & pest out breakethdife table and its application methods

of assessing insect pest/populations — plant eggist

UNIT — III:

Chemical control of Insect Pests:Classification of insecticides, modes of action of
insecticides —Mechanism of insecticide resista@igtin inhibitors and their efficacy in pest
management: recent trends in pesticide applicé¢icimnology.

UNIT IV:

Non-chemical control and Insect pestsDynamics of prey-predator interaction

and host-parasite/parasitoid interactions, gersetet semi-chemical bases of insect

pest control — Neurohormone, Juvenile hormone ardy&eroids in insects pest
management.

UNIT - V:

Integrated Pest Management (IPM) Principles of IPM programme - its objectives,
strategy ,ecological basis towards pesticide apgtin. Systems analysis. Recent trends in
IPM.
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16. Ecological methods with particular reference to shely of Insect population —
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1985 Eds. G.A. Kerkut & L.I. Gilbert Pergamon Press



Paper — Il (Optional paper)

3. LIMNOLOGY

UNIT - |

a. Origin of lakes, ponds and estuaries
b. Classification of lentic and lotic environments

UNIT —1I

a. Physico-Chemical Character of ponds, lakes andgive
b. Characteristics of estuarine environment

UNIT -1l

a. Productivity and energy flow in the freshwater eomiment
b. Cycling of nutrients in the freshwater environment

UNIT - IV

a. Pollution of the Freshwater environment and ite&# on organisms
b. Water borne pathogens and diseases

UNIT -V

a. A general study of freshwater organisms (Plankitgkton & Benthos)
b. Freshwater fisheries of India
c. Major carps of India and recent trends in theitunal practices
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Paper — Il (Optional paper)
4. PHYSIOLOGY OF MAMMALIAN REPRODUCTIO N

Unit- | Reproductive System.

i) Male reproductive system.

i) Role of epididymis in Male fertility.

iii) Female reproductive System.

iv) Capacitation of spermatozoa in the Female.

v) Birth control- Natural, Artificial and Environnméal components.
vi) Ageing and reproductive system.

Unit-1l Development and Inheritance.

i) Development during pregnancy.

i) Biology of Myometrium and Cervix.

iii) Prenatal Diagnostic tests and advantages aatldantages

iv) Endocrinology of Pregnancy and Parturition, ttohof parturition.
v) Physiology of Lactation inheritance.

Unit- Il Reproductive Technology.

i) Artificial insemination, semen analysis, sperregaration for ICSI.
ii) Invitro fertilization. (IVF)

iii) Cryopreservation.

iv) H.Y. Antigen and Sex Determination.

v) Pheromones and Reproduction: Signaling, Chenimamunication.

Unit-IV Endocrinology and reproduction.

i) Pituitary hormones.

i) Thyroid metabolic hormones.

iii) Male sex hormones.

iv) Female sex hormones.

Physiological, Biochemical and Molecular Approazireabove (i-iv).
v) Pregnancy and Neonatal Physiology
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Paper — Il (Optional paper)

5. Toxicology

Unit —I Scope of Toxicology

i) History, Definition, Disciplines of toxicology.

il) General concept of toxicology.

iii) Toxicants and their classification.

iv) Cardio toxicants, Immunotoxicants : Types, Biemical and Molecular
mechanisms.

Unit -1l Environmental pollution and public health

i) Principal consequences of Environmental pollutio

i) Impact of Air, Water and Soil Pollution on Hum&lealth :
Physiological, Biochemical and Molecular composent

iii) Air, water and soil pollution.

iii) Radioactive and noise pollution : Physiolodiead Molecular
interpretation.

iv) Bioaccumulation and Biomagnifications.

Unit -l Toxicological testing methods and Pesticide Metabisin

i) Toxic metals — Principal of metal toxicity, imgant toxic metals, effect on
human kind animals.

i) Toxicity tests — Based on number and conditiBased on exposure period,
Acute toxicity test, chronic toxicity test, toxiéfects.

iii) Toxicological testing methods — Behavioralspératory, Kidney, Liver, Skin
function tests.

iv) Metabolism of Pesticides of following group: IGtinated

Hydrocarbons, O.P., Carbamates, Dinitrophenolsttgjic pyrethroids and
Biopesticides.

Unit — IV Dose-response relationship

i) Selection of doses, Types of dose-responsdaakttip, cumulative response,
threshold limit.

i) Mode of action of toxicants — Protein, Lipidéarbohydrates at

cellular level.

iii) Modifying factors of toxicity of xenobiotic atmical.

iv) Biotransformation of toxicants — oxidation, texdion, hydrolysis,
Conjugation reaction.
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PAPER- 11l {Optional paper)
6. CONSERVATION BIOLOGY

UNIT: - | SYSTEMATIC BIOLOGY

Taxonomy- Definition- Terms and History; ImportangeTaxonomy- Species concept-
Kinds of species. Zoological classification- Hietay of categories : Linean hierarchy, keys and
higher taxonomy-Zoological nomenclature- bar cgdin

UNIT: Il - CONSERVATION BIOLOGY

Introduction to Conservation Biology — Ethical issuof Conservation Biology - The
origin of Conservation Biology. Biodiversity — Spes diversity- Genetic Diversity- Ecosystem
diversity —Population Genetics- Loss of biodiversitnportance of biodiversity — Ethical role of
biodiversity — Threats to biodiversity. Economick odiversity conservation — sustainable
utilization

UNIT : 11l - CONSERVATION: TOOLS IN ANIMAL CONSERVA TION

Conservation Methodsln situ and Exsitu conservation of Indian animals (Case studies)
- Population management -Project Tiger and Eleph&dptive breeding programme - peoples
participation in conservation - Successes and rislwf conservation actions in India (Case
study) -Tools in Conservation: Interpretation ofrivas data on wildlife — I[UCN Redlist
categories - GIS — Remote sensing - Landscape mdee¢A and CAMP processes.

UNIT IV - ANIMAL LAWS AND POLICIES IN INDIA; ECONOM ICS OF
BIODIVERSITY CONSERVATION

Wildlife (Protection) Act of India (1972) - Protext Area network - forest policy —
Prevention of cruelty to Animal Act - Convention Biological diversity, International Trade in
endangered species - Zoo policy- Laws and theiligipns in Zoological parks, wildlife
sanctuaries and biosphere reserves -— Wildlife geamant and Animal welfare- Role of NGO’s
in Conservation.
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