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Paper —1: BIOLOGY OF CHORDA I'ES

3 Howrs duration Max,. Muarks: 100 erody: B

Note: - In M Sc. Zoology Examination the theory paper have the following pattemn

Question paper will have 3 (five) questions in all having equal marks

L) Questionno. | will be compulsory and will have 20 very short answer questinns
of | mark cach.

ii.) Question no. 2 and 3 will consists of only short answer type questions with 4
stibdivisions of 5 marks each. There will be internal choice in these questions.

ii.) Question no. 4 and 5 will be long answer Lype questions with internal choice

| Origin and outline classification of the chordates.

2. Interrelationships of Hemichordata, Urochordata and Cephalochordata and their relations
with otherdeuterostomes.

. Life histories of sessile and pelagic tunicates. Ascidia, Pyrosoma, Salpa, Daliolwmand
Oikopleura

4, Neoteny.

5. Origin, evolution and adaptive radiation of Chordates.

3.1 Geological time — scale and fossils

5.2 Origin, evolulion and general characters of Agnatha (Ostracoderm and Cyclostomes).

5.3 I'he sarly Gnathostomes (Placoderms).

5.4 A general account of the Llasmobranchii, Holocephali. Dipnoi and Crossplerveii

5.5 Adaptive radiation in bony fishes

5.6 Origin, evolution and adaptive radiation of Amphibia

5.7 Origin and evolution of Reptiles: The conguest of land; Seymouria and Cotylosaunia,

basic tvpes and outline classification of reptiles

3.8 Dinosaurs

5.9 Living reptiles: a bricf account of Rhynchocephalia, Chelonia, Crocodilia and Squamata.

5.10 Origin and cvolution of birds

5.11 Origin of flight: Flight adaptations

5.12 Origins of mammals: Primitive mammals (Protothernia and Meiathena),

5.13 General account on adaptive radiations in Lutherian mammals

5.14 Evolution of man: Relationship of man with other primates. fossil r?md of man’s

ancestry cr
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) Bevelopment and physiology of extrt-embryoni

73 Evolution ol vivipariy

7.4 Development. typed and phvsiology ol muimalan placenta

& Metamorphosis i Amphibians

8.1 Structural and physiological changes during metamorphosis

2.2 Endocrine control of metamorphosts

¥, Regeperalion

9.1 Tvpes of regeneration (physiological, roparative and compensatory hypertrophy)
regenerative ability in chordates.

9. 2Marphological and histelogical process in amphibian hmb epeneration

2.3 Origin of cefls for regenerations and differentiation

Paper-1l: ENVIRONMENTAL BIOLOGY AND FTHOLOGY
3 Hours duration Max. Marks: 100 Periods: 80

Note: - In M.Sc. Zaology Examination the theory paper have the following pattern,
Question paper will have 3 (five) questions in all having equal marks.
1. Question no. | will be compulsory and will have 20 very short answer questions
of 1 mark cach.
2. Question no. 2 and 3 will consists of only short answer Lype questions with 4 subdivisions
of 5 marks each. There will be internal choice in these guestions.
3, Question no. 4 and 3 will be long answer Lype questions with internal choice.

UNIT 1 - ENVIRONMENTAL BIOLOGY

1. Interactions between environment and biota

1.1 Concept of habitat

1.2 Limiting factors

1.3 Energy flow. food chain. food web and trophic levels, ecological pyramids.

1.4 Biotic community: concepl, structure, dominance, fluctuation and succession.

| .5 Various nutrient cycles in nature - carbon. nitrogen. phosphorus and water.
2. Fcosystem dynamics and management

2.1 Complexity. stability and homeaosiasis of ccosystem.

2.2 Functional aspects and productivity concept.

2 3 Niche, ecolone and overlapping of niches.

2 4 Character displacemenL speciation and extinction. 7
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Vamous natural resources
4.2 Present status amd [uture neecds
Viamieeme
4.4 Biodiversity of India and Rajasthan and their mangoemoent

Prospects and strategics for sustainable communities
Orzanisation and dynamics of =cological communitics

6.1 The habital approach

6.2 A detailed knowledge of communities of terrestrial. fresh water, marine and estuarine

areas with respeet (o
621 [xtent

6.2.2 ZLonation
623  Eenvironment

.24 Biota
6.2.5  Adaptations
The ccologeal outlook

7.1 Applied human ccology

7.2 Radiation (electromagnetic and ionizing Jand cnvieronment
7.3 Climatic changes (El Nino and La Nina)

7.4 Space ecology

7.5 Human future

UNIT 11 - ETHOLOGY

Introduction to the study of animal behavior! neuroethology
1.4 Aims of behavioral rescarch

1.2 Diversity of animal behavior

1.3 Ethology: Historical perspective:

14  Milestones in the study of animal behavior

Concepts of Lthology

2.4 Fixed action patterns

22 Action specific energy

2.3 Signstimulus

24  Innate releasing mechanism
2.5 leaming and imprinting

Proximate mechanism in behavior / neuroethology
3.1 Introduction to neuroethology; Cellular mechanisms in behavior
32 Neural basis of sensoery perceplion
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echamsm in behovior and hehay ioraleeslons
4.1 Examples aof affonisliic mierachons amone conspicilics
4.1 Hurdy-Weinberg eguilibrium and dispersal and inbreeding
. Ciametes and the cvolution of miting &ndad evolution of mahne svstems

44 Evolution of altruism and eusocuilin
4.5 Human socio-biblesy. human etholom
1.6 Mating and courtship behavior

Spatial patterns, navigation and communication
5:1 Orientation, navigation. migration and channels of communication
5.2 Physical properties of signals
i Field studies on primates: A preliminary knowledpe

4 Animal communication,
3 Biulogical rhythm and its hormonal control
5.4 Pheromones; primer and releascr effects.
Social organizational oricntation
6.1 Social organizations and its advantages
6.2 Fvolution of social svstems
6.3 Social groups of bees and monkeys
6.4  leaming:

6.4.1 Inmeduction and definition

6.4.2 Types - llabitation, trial and error. conditioning
6.5  Bird song learning behavior in the context of Tinbergen’s 4 aims.
6.6 Parental care in antmals

b
6.7  Aggression. OT’O)O -z W~ 4
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Paper —111: GENES AND MFFERENTIATION

I MiSe. Zooloey Examinntion the theory paper huve the ollowing
Cuestion paper will nave 5 five gquestions inall havine eabal marks
| Question no, 1 will be compulsory and will have 20 very shorl answer quess

of 1 mark each

1 Question no, 2 and-3 will consists af only shoit answer tvpe quesiions with 4 subdivision
af 5 marks each. There will be imtemnal chosee in these quesnions

3. Ouestion no. 4 and 5 will be long ‘answer tvpe questions with milernal choice

Introduction to aninial developmem
1.1 Problems of development biology
1.2 Develop patterns in metazoans
1.3 Development in unicellular eukaryotes
. Creating multicellulanty
2.1 Cleavage types
2.2 Comparative account of gastrulation in vertebrates.
. Early vertebrate development
3.1 Neurulation and ectoderm
3.2 Mesoderm and endoderm
4. Cytoplasmic determinants and aulonomous cell specification
4.1 Cell commitment and differentiation
4.2 Cell specification in nematodes
4 3 Germ cell determinants
4.4 Germ Cell Migration (inverlebrate & vertebrate)
€ 4.3 Progressive cell-cell interaction and cell specification late.
5. Body Axes
5.1 Establishment of body axes in mammals and birds
5.2 Proximate tissuc interactions
5.3 Genetics of axis specilfications in Drosophila
6. llomeobox concept in different phylogenetic groups
7. Tetrapod limb development
8. Hormones as mediators of development
8.1 Amphibian metamorphosis
8.2 Insect metamorphosis
£.3 Ovarian luteinization and mammary gland differentiation.
9. Environmental cvolution and animal development.
9.1 Lnvironmental cucs and effects
9.2 Maltormations and distruptions.
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(),2 Testis determining vencs

0.3 Owvarian developmen
| (k4 Secondary sex determinalion i1 mamma i
| 0.5 Environmental sex determinalion

11, Cell diversification in earlv embryo
11.1 Xenopushlastomeres
1 1.2 Momphogen gradients

i ] I 1.3 Tatipotency & Pleuripotency

11.4 Embrovonic stem cells.
| 1.5 Renewal by slem cells-epiderms
1 1.6 Skeletal muscle regeneration
11.7 Connective tissue cell family

12. Hemopoietic stem cells
12.1 Stem cell disorders (Blood cells)
12.2 Blood eell formation
12.3 Bone marrow transplants
2.4 Gene therapy

Paper1V: TOOLS & TECHNIQUES IN RIOLOGY
- 3 Hours duration Max. Marks: 160 Periods: 80

Note: - In M.Sc. Zoology Fxamination the theory paper have the following pattern.
Question paper will have 5 (five) questions in all having equal marks.
1. Question no. | will be compulsory and will have 20 very short answer questions
of | mark each.
2. Question no. 2 and 3 will consists of only short answer type questions with 4 subdivisions
of 3 marks each. There will be intemal choice in these questions.
3.Question no. 4 and 5 will be long answer type questions with internal choice.

Section A: Tools

1. Principle. construction and application of

1.1 Light Microscopy and micrometry 4 .
- & ed” Nher—

1.2 Phase contrast Microscopy 02{97
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i1 Microseopv [ IEM* STM
7 Confocal seanning and deconvilulion microscop
Principles and application of
2.1 Ultracentrifugation: Differsntial und density gradient.
2 3 Flectophoresis: Vanous media for electrophoresis and vanous tvpes sizch as - paper

aoarose, PAGL, submerged DNA. Pulse chase, isoclectne focusing points and
capillary slectrophoresis
2.3 Chromatographv:various types such as- paper. ['1L.C, GLC, HPLC, lon-Exchange and
affinity chromatography
e 2 4 Freeze techniques: freeze dryving, freeve substitution. freeze fracture and freeze itch.
2.5 X-Diffracrion
2 6 Lambert-Beer's Law and colonimetry and spectrophotometry . fluorescence. LIV
NMR, ORD/CD, ESR. IR, Atomic Absorption. plasma emission spectrophotometry.
2.7 Flow eviometry [ Flourescence activated cell soner.
3. Principle and application of radiations techniques in biology
3.1 Radiation dosimetry
3.2 Radioisotopes and half life of isotopes.
3.3 Tracer techmigues in biology
3.4 Liquid scindillation.

3.5 Cerenkov radiation
3.6 Autoradiography
Section B: Techniques
, . Assay
WP 11 Definition and criteria of reliability.

12  Chemical assays.

1.3 Biological assay- in vivo and in vitro assays.
2. Principle of cytological and cytochemical technigues

2.1  Fixation, chemical basis of lixation by formaldehvde, gluteraldehyde, chromium

salts, mercury salts. osmium salts. alcohol and acetone.

22  Chemical basis of staining of carbohydrates. prowins. lipids and nucleic acid
3. Principles and techniques of

31 Nucleic acid hvbridization and cot curve.

3.2  Sequencing of proteins and nucleic acids.

33 Blotting techniques (Southermn, Northern and Western).
4 Dot and Slot blots. = \ 3
S Biotinylated DNA probe. QTS"G 4 - 7 me,
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Catting and jomnmeE of DNA m

Chaneing senes: sife Direcicd mulaseses)
Analysis ol DMA sequences

Clonmyg strutegies, genc lthrary and clINA

DNA translormation techniques and their application in agriculture

medicine and mdustr

Introducing genes in animal cells.

Application of recombinant DNA technologs
Hybridoma technology

Transgenic animals.

Lmbryo technology

Superovulation, cryopreservation.of spermatoroa.
In Vitro lertilization

Embryo sexing

Chimera formation

Gene transler through embryo transgenesis
Embryo transfer

Assisted reproductive technolopies

Prenatal diagnosis and genetic counseling

Cell culture techniques

Design and functioning of tissue culture laboratory
Cell proliferation measurements

Cell viability testing

Culture media preparation and harvesting technigues.
Cryalechniques

Cryopreservations for microscopy.
Cryoiechniques for microscopy.
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BIOLOGY OF CHORDATES

SUGGESTED BOOKS

* The chordata, Alexander, R.M.C ambridge University Press, Londor

« The Biolegy of Hemichordata and Protochordata. Bamington; E.JW. Olter and Baoyd
Edinhourgh.

« Structure ancd Habit in vertebrale evolution carter, G E.-_";“;-:i_l|;j1.*.-'j:..|' ana Jackson. Landan

« Comparative anatomy of vertebrates. Kent. C.G.
* Chordate morphology. Malcom Jollie, East-West Press Pyt Ltd., New Delh
* Analysis of verlebrate struclure. Milton Hilderhrand. John Wiley and Sons., Inc, New York
« Text Book of Zoology, Sedgwick, A.A. Students Vol.l|
* Vertebrate Body. Romer A.S. W.B. Saunders Co., Philadelphia
* Life of vertebrate, Young. J.Z. The Oxford University Press. London.
* Life-of mammals, Young. J.Z. The Oxford University Press: London.
* Evolution of the vertebrates, Colbert. E.H. John Wiley and Sons Inc., New York
» Vertebrate Paleontology. Romer. A.S.University of Chicago Prass, Chicago.
* Chordata structure and function. Waterman. A.J Macmlllan Co. New Yark.
* Veriebrate evolution. Joysey.K.A. and T.S.Kemp. Oliver and Boyd. Edinbourgh:
* The Phylogeny of vertebrate. Lovirup.S JohnWiley and Sons. London
* The biology of the Amphibia. Kingsley Noble G.Dover Publications. New York
+ Avian Biology (in several volumes), Farner, D. 5. and King, J. R., Academic P‘IEEE: NF-W'
York, 1971,

* Analysis of Vertebrate Structure, Hildebrand, M. 4 edition; Juhn Wiley&San Inc New:,
York, 1995, :
= Biclogy and Comparative Physiology of Birds, Marshall, A: J.. Volume | & I, 1960 JIo
*Verlebrate Life, McFarland, W. N., Pough, F. H,, Cade, T. .J am:l Heiser, J. B. Macm[lian-,' T
* Publishing Co,, Inc New York, 1979, o

. -TextEan c:fZeoIogy. Parker, T. S. and Haswell, W. A., ELBS 1978.

. . GENES AND DIFFERENTIATIDN '

SUGGESTED BDGI{S .
~+ Davelopment Biology S.F Gilbert, Sinauer Associates Inc., Massachuseits it |
* Morphogenesis of vertabrate. Torrey, TW. John Wlley and Sons Ine. New York and"_;' IS
London. _ s
* An Introduction to embryclogy, Balinsky, B.l.: W.B. Saunders (6772 T3 T oo S e
» Davidson, E H.: Gene activity in early development. Academic Press, New Yurk . s
« Modem embryurnghr'; Bodemer, C.W.: Holl Chart and Winston, Inc. New York; Chzcag@
-+ Principle of Animal Developmental Biology. Geol, S.C. Himalaya Publishers 1984 N
~ » Metamorphosis, Etkin, W.L.I. Gilbert.: North-Holland Co., Amsterdam. =~ - e
* Developmental Bmlugy R.M Twyman. Viva Books Prwate Limited. New Delhl.. - S e
+ From egg to Embryo. Slack J.M.W. Camibride Urwersltyr Press, Cambridge LK.
* F’nnciplea DFDevelupment Woalpert, L. E.‘.ixfﬂrd Unwersﬁy Press Oxford, UK

R ENUIRDNMENTAL BIOLOGY AND ETHL'lI‘L!‘.:ZI'\t';-"“|‘r

g, .SUGGESTED BOOKS

- » Ecological cunc:epts Cherrett, J.M. Blackwell Sci. Publi C}xfurd U, F{ Zil; (i
. Populatmn biclogy. Elseth. B.D. and K.M Baumgartner. Van Nustrand Ca. , New Ycrk

qu\W‘-’f-. e ' ?’"Elez,;



Fundamenlals of ecological modseling. Jorgension. SE. Elsevier. New "
« Animal behaviour: A synihesis of ethology and comparative psychology Hinde
MeGraw-Hi New York,
« Behavioural ecology.: Krebs J R. and N.B. Davis: Blackwell. Oxford, UK
« Saciology: The new synthesis. Wilsan. E.O. Harbard Univ. Press. Cambridge. Mass.USA
« A New Ecology - Systems Perspeclive Sven Erik Jargensen, Brian Fath, Simone
Bastianoni, Joao Marques, Felix Muller, S. Nors Nielsen, Bernard Patten, Enzo Tiezzi and
Robert Ulanowicz Elsevier May 2007
» Ecological Census Techniques - A Handbook Mrt(i edition) Edited by William J. Sutherland
CUP August 2006
» The Life of Mammals (Life of Mammals) by David Attenborough
» Alcock, John . Animal behaviour—an evolulionary approach, (Sinauer Associates). 547
pages.
« Barnard, C.J. . Animal behaviour. (Croom Helm, London). 340 pages.
« Barnett, S.A. , Modern Ethology
« Chauvin, Remy . Ethology: The biclogical study of Animal Behavior, (IntemationalUniv
Press), 245 pages
« Colgan, Patric W, . Quantitative Ethology. (John. Wiley & Sons). 364 pages.
« Immelman, C. Intreduction fo Ethology.
+ Manning, Aubrey . An Introduction to animal behaviour, (Edward Arnold Publ, Londah).
208 pages.
« 18.Manning. Aubrey . An infroductior te animal behaviour. (Addisor-Wesley Publ.Co.). 294 :
pages.
» 19.McFarland, David. Animal behaviour: Psychology, Ethology & Evelution. (ELBS Publ). -
« 20.Slater, P.J.B. . Essentials of animal behaviour, (Cambridge Univ. Press). 233 pages
« 21. Wallace, Wl
Fundamentals of Ecology by Eugene Odum, Gary W, Barrett, Hard{:r.:wer 624

TDDI__'S & TECHNIQUES

SUGGESTED BOOKS

- Principle and Techniques of Practical Bmchemkstw Wilson & Keith
Cambridge Publications

« Biotechnigues; Theory and Practice ; SVS Rana Rasmgl Pubhcatlons Meerl_rt

« Clinical Biochemistry; Techniques and Instrumentation, JS Var{:t}e Waorld Sdermfm' .

Publication Company, ISBN ; 978-981-02- 4556-6 s
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SPECIAL PAPERS

FATER-V: ENTOMOLOCY INSECT MORPHOLOGY PHYSIOLOGY

W

Note: - In M.Sc Zoology Cxamination the theory paper have the (ollo
Queshion paper will have 5 (five) questions th all having equal marks
1. Question no, | will he compuisary and will hiave 20 very short answer qusstione
of | mark each.
2. Question no. 2 and 3 will consists of only short answer type questions with 4 subdivisions
of 3 marks each. There will be interal choice in these questions
3. Question no. 4 and 5 will be long answer bype questions with internal choice,
l. Integument: Structure. composition and funclions. biochemistry of sclerotization.
2. Vunctional marphology of Head, thorax and abdomen ncluding head seementation and
appendages,
3. Muscular svstem
4. Digestive svstem: Almentary canal and Physiology of digestion.
5. Circulatory system: Marphalogy and physiology mcluding compasition of haesmolymph.
6. Respiratory system: Siructure of respiratory organs and physiology. Adaptations for
aquatic respiration.
7. Excrctory system: Structure of excrelory organs and physiology of excretion.
8. Nervous system- Merphelogy and physiology
9. Newroendocrine s¥stem:Morphology and physiology
10, Sense oroans: Mechanorcceptors, Chemoreceptor, Auditory organs, light producing i

|

organ. sound producing organ.visual organ and physiology of vision, |
1. Reproductive system. Structure and physiology. |
I2. Embrvology: - Structure of ege. embrvonic and post embryonic development, Types of I||

larvac. pupae and metamorphosis. Role of endocrine in growth and development
diapauses, viviparity and parthenogenesis. |
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PAPER-VE: ENTOMOLOGY - INSECT SYSTEMATIC. ECOLOGY AND
APPLIED ENXTOMOLOGY

wole:— In M.Sc. Zoology Examination the theory paper have the followine nut
Cuestron paper will have 3 (five) questions inall havine egual moarks
Cuestimnn. | will be compulsony and will Bav M VET) chort answe guestion

of 1 mark each
2. Question no. 2 and 3 will consists of only shorn answar tvpe quastions with 4 subdivisions
of 5 marks cach. There will be intermal choice in these QUCstions

3. Question no. 4 and S will be Jong answer type questions with imemal choice.

1. Classification of insects up 10 trder and suborders, Basis and short history of insect
classification. Introduction to primitive insects,

2. Detailed classification of important and selected super families and families of
the lollowing orders- Orthoptera, Isoptera, Hemiptera, Coleoptera | epidoptera.
Dipicra and Hymenoptera

3. Social life in Isoptera and Hymenaplera,

4. Life cvele of locusts and aphids.

5. Origin and evolution of insects with special reference to fossil insects. Causes of
success of insects.

6. Feology of insects-

6.1  FEffectof physical factors

6.2  Inira and inter specific relations.

6.3 Population dynamics

6.4  Insect plant interaction,

6.5  Biochemical adaptations to environmental stress (Metamorphosis, Diapause. and
Polymaorphisms cle.).

7. Concept of pest How and why insects have become pests?

8. Bionomics, distribution; mode of damage caused and management of major pests
Cash crops: sugar cane, tobacco and musiered, cotton. Cereal crops: wheat, paddy. millet,
maize, sorghum. pulses. Pests of vegetables, fruits and oif seed crops.

9. Pests of medical and veterinary importance and role of WHO and UNICEE,

10. Storage pests (stored grains and milled products).

11. Various methods of insect pest control: Physical. Mechanical, Chemical. Cultural.

Quarantine regulations.
12. Nomenclature and classification of insecticides.
12.1  Concept of Ist. Jind and Hird gencration pesticides
12.2  Pesticides act of India. )
123 Selection of insecticides. their formulation and mode of action.

124  Preventive measures and antidotes.
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14.

15
6.

18.

] oloiCal contnod

Integraled pest management (IPM)
Dynamics of environmesnial |'n1!i=.|';n"-r:
Pesticides: Ther impact on wild lite; | heir impact on human heaslth (bio accumulation

hio magnification. hodegradation)

7. Farensic emomology with spectal reference to man and wild life

Beneficial insects (silk worm, honey hee. lae insedt and industries related to them)

FISH BIOLOGY

PAPER — V: FISH BIOLOGY

3 Hours duration Max. Marks: 100 Periods: 80

Note: - In M.Sc. Zoology xamination the theory paper have the following patiern
Question paper wall have 3 (five) questions in all having equal marks.

Question no. | will be compulsory and will have 20 very short answer guestions

of 1 mark cach.
2. Question no. 2 and 3 will consists of only short answer type questions wath 4 subdivisions

of 5 marks each. There will be internal choice in these questions.

3. Question no. 4 and 5 will be long answer Lype guestions with internal choice.

aacdil oo 0 e
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Classification of fishes with special reference fo evolutionary trends and adaptations.
Integument and cxoskeleton.

Fins: Types of fins. structure. modifications and functions of fins

Locomotion: Locomolor muscle. the red (slow) and white (fast) muscle fiber types:
modes of swimming and hydromechanics of propulsion: role of lins in swimming;
stenificance of swim bladder in swimming non swimming locomotion.

Food. feeding habits and feeding adaptations/behavior; structure of the alimentary canal
and physiology of digestion and absorption.

Plankions: Classification. common organism and their importance; algal bloom. nutrient

cvcle, trophic levels and energy flow /'%-,-%{‘ L V/
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exihanees betwaen blooed and tissues

Y.  Air-breathing flishes: causstive [actors and struetural adaptations
(. Structure and functions of the kidney: nitrogenous end products and pattern of 1
excrotion
I. Waier and electrolyie regulation m manne. freshwater and survhaline fishes

12, Structure and functions of the swim-ladder

13. Study of feeding habits of fish through qualitative and quantitative analysis of gut
contents of berbivores, camivores and omniverous specics.

14, Nervous system: Structure and fanctions of the central. Peripheral and autonomic
nervous systems:; anatomy and function of the Mauthner neurons.

15, Steucture and funcuions of the sease organs: Fye: visual pigments and vision,
Chemoreceptors: Olfactory and gustatory biological significance of chemoreception.
Labyrinth. Mechanoreceptors (lateral line organs).

16. Structure and physiology of the endocrine organs and tissues: Piuitary. Thyroid,
Gonads. Adrenal Endocrine pancreas. [/ltimobranchial, Caudal ncurosecretory cells and
urophysis, Pineal.

1 7. Reproduction: Organs of reproduction; modes of reproduction viviparity, hormonal and
environmental regulation of reproduction.

18. Reproductive behavior: Secondary sexual character, Nest building and parental care.

19. Development: 1 vpes of eags; ferilization; hatching and metamorphosis.

20. Adaptations: Coloration, sound production, electric organs, lumingscent organs
(location, structure, physiology and biological significance).

21. Adaplations in deep sea Hill-stream and cave-dwelling fishes, freezing avoidance in
arctic and Antarctic fishes.

22. Migration: iis types and causes.

23_ Fish pathology: Symptoms, cticlogy. prophylaxis and treatment of common discases anit
patholegical conditions in cultivable fish.

24 Seflling-up and maintenance of an aguanum.

25. Fish products and byproducts: Liver oil. body oil. meal, fish manurc. guano. gluc
isinglass, roc{caviar). fins and leather.
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FisH BIOLOGY

PAPER-VE: AQUACLLTLRE AND FISHERIES

v Houes durmtion Muax, Marks:
Noie: - In M.Se. Zoology Examination the theorv paper have the follow
Question paper will have 5 (live) guestions inall haviny egud] marks
; U‘l.’L"xih.-n no. | wil be compulsory and -.,\.:I: v .’.” VO shon answar QuesTions

of | mark each

2. Question no. 2 and 3 will'consisis of only short answer type questions with 4 subdivision
of 5 marks cach, There will be internal choice in these questions

3. Question no. 4 and 5 will be long answer tvpe guestions with internal choice.

l. Definitions of (a) inland, (b) manne (¢) capiure (d) culture fisheries.

2. Riverine fisherics- Ecology and fisheries of the major river systems; effects of dams and
barrages on riverine fisheries.

- Reservoir fisherics: Location, ecology and fishenies of some important rescrvoirs:
development, exploitation and management of reservoir fresh water fisheries.

4. Cold water fisheries - ecology of high altitude sireams. lakes and reservoirs: present
status and scope for important cold water fisherics.

. Eswmarine fisheries- Ecology and fishery resources of major estuarics; potential and
management of estuarine fisheries.

6. Marine fishenes:

6.1  Ecology and gencral survey of marine caplure fisheries with special refrence to
sardime. Mackerel, Bombay duck and pomfret.
62  Offshore ands deep sea fishery potential in EEZ (exclusive Lconomic Zone).

7. Estimation of fecundity and population. Population dynamics and fisherv catches

8. Growth and ase; environmental factors and methods

9. Crustaccans and Molluscan fisheries (Marine water. Brackish waler and fresh water)

10. Methods of fishing: Crafts (non-mechanised and mechanized) and gears used in India for
fishing in inland and marine water: reent advances in fishing methods. electrical fishing:
light fishing, fish finders (Eco-sounder and sonar) and their use.

1 1. Transport and preservation of fish: Methods of transport, postmortem changes and dicor
mortis in fish; spoilage(bacterial and chemical); fish preservation- handling and cleaning
of fresh fish. ceiling, freezing. quick freczing. use of chemicals and antibiotics,
uradiation. salting.doving. freeze-dryving. smoking, canning and pickling.

12. Fishery management: fish yield, effect of fishing on vield and optimum catch. concept of
national fishery.

13. Ecology and productivity of fresh water lake and perennial fish-pond indices of

" productivity; physical and chemical characteristics of water. nature and fertility of the

soil
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vonment and: fish: Eywvironmental etors (abrotic and D b ITHETTE
fishes: pollution T T HE T =1 AL
[ wil Cl =
1 :',_l' AT
S Frash water {ish cubture in India: Fish seed resourcesirivesine, bundh breed
hvpophysation) hatching of egues hatehhihgs, “hapas and difcrenl lypes ol alcheres
Eanapement ol hiacherses: methods of transporling fish seed '.‘”,'-_'i. TS and BDnceae!
cagses of morility during transpontation and measures forreducing i

16. Pianning and management of freshwater ponds for Nish culture(iresh water Tish farming)
Survey of site, layout. soil and water requirements; preparation of nursery: reanng and
stocking ponds; control of predators and weed fishes: liming and manuring; control of
agquatic insects and weads: procurement and segregation ol Tish scedistocking ratios ol
different species for composite culture: artificial feed and supplement feeding. harvesting

1 7. Culture of Indian major carps (rohw, catla and mrnigal) exotic carps. Common carp, grass
carp. silver carp, and tilapia; composite cullure principle, tcchniques and ignificance:
Wet and dry bundh technique, induced breeding, hypophysation, sclective breeding and
hyvbridization.

1 8. Cold-water culiure of trout: masher, culiure method and management

19_ Larvivorous fishes and ther importance.

20. Nutrition and physiological energetic: Nutritiona! requirement of fish with reference to
proteins, lipids, carhohydrates, vitamins and minerals; essential amino acids and essential
{attv acids; energy requirements; food conservation, cificicnt energy budgels.

21. Fish as food: Biochemical composition of raw fish, faciors affecting biochemical
composition of fish: nulritive value of raw and preserved fish. poisoning. loxicity and
allergies from fish as food ; quality control of fish as feod.

22, Fisheries education. training and extention in India: Brief information about the
ohjectives and functions of central Institute of I'isheries Education (Bombay) Central
Intand Capture Fisheries Research Institute (Barrackpore) Central Institute of fresh water
aguaculture (Chennai). National Burcau of Visheries Genetics Resources {Allahabad}.
Central Marine Fisherics Research Institute (Cochin), Central Institute of Fishenes
Nautical and Enpincering Training (Cochin). Central Institule of Fisheries
Technologyv(Cochin) and National Institute of Ocranography (Done Paula)
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