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i Class ' : MLSc
Semester z J1X
Subject : Zoology
Title of Subject Group : Comparative Anatomy of Vertebrates
Paper No. : Paper- I
' Max. Marks . 99 pncse Sz
Unit-1 Origin of Chordata: Concept of Protochordata

Vertebrate morphology : Definition, scope and importance.
Development, structure and functions of vertebrates integument and its derivatives
(glands, scales, feathers and hairs)

* . 4. Respiratory system : Characters of respiratory tissue. external and internal
respiration. Comparative account of respiratory organs.
. Comparative account of Digestive System.

w9 =

|l

()

Unit-2 Evolution of heart.

Evolution of aortic arches and portal systems.

Blood circulation in various vertebrates groups.

Form, function, body size and skeletal elements of the body.

Comparative account of jaw suspensorium and vertebral column.

L S R N

Evolution of urinogenital system in vertebrates. )
Comparative account of organs of:6lfaction and taste ~ - L
Comparative anatomy of brain and spinal cord (CNS).

Comparative account of peripheral and autonomous nervous system.

Unit-3

. Comparative account of lateral line system.
Comparative account of electroreception.
Flight adaptations in vertebrates.

Aquatic adaptations in birds and mammals.

Unit-4

Origin, evolution general organization and affinities. oFOsnacoderms
General organization, specialized, generalized and degenerated characters of
Cyclostomes.

, 3. Origin, evolution general organization of early Gnathostomes .

- 4. General account of Elasmobranchi, Holocephali, Dipnor and Crossoptergii.

Unit-5

.Mr“.ﬁ&»@x&hww_

z) Suggested Readings :
1. Carter, G.S. Structure andﬁ‘lablt in vertebrate evolution — Sedgwick and Jackson, London.

2. Kingsley, J.S. Outlines of Comparative Autonomy of Vertebrates. Central Book Depot.
Allahabad,
Kent, C.G. Comparative anatomy of vertebrates
. 4. Malcom Jollie, Chordata morphology. East — West Pres Pvt. Ltd.. New Delhi.
5. Milton I lildergrand. Analysis of vertebrate structure. 1V. Ed. John Wiley and Sons Inc.. New
York. &
6. Smith, H.S. Evolution of Chordata structure. Hold Rinchart and Winstoin Inc. New York.
7. Sedgwick, A.A. Students Text Book of Zoology, Vol.ll.
8. Walter, H. E. and Sayles, L.D. Biology of vertebrates, MacMillan & Co. New York.
9. Romer, A.S. Vertebrate Body, [lIrd Ed. W.B. Saunders Co.. Philadelphia
10. Young J.Z. life of vertebrates. The oxford University Press, London
[ 1. Parker & Haswell to I1] Rev. by Marshall willians latested Macmillan Co. Itd. -
12. Young J.Z. Life of mammals. The Oxford University Press, London
13. Weichert, C.K. and Presch, W. Elements of chordate anatomy, 4" Edn. McGraw Hall Book

Co New York.
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' Session - m wlé-l 7
}  Class : M.Sc

Semester 111
' Subject : Zoology
. Title of Subject Group : Limnology

Paper No. : Paper-1I
' Max. Marks - 35

Unit-1 I.Limnology — Definition, historical development and scope of Limnology.

2.Types of freshwater habitats and their ecosystem -
(a) Ponds, Streams and rivers.
(b) Lakes— Origin and classification.
| 3.Morphpmetry — Use of various morphometric parameters and Zonation.
Unit-2 Physico — Chemical Characteristics.
' . Light and Temperature-
(a) Lightas an ecological parameter in freshwater.
(b) Temperature- Radiation, Stratification and Heat Budget.
2. (a) Dissolved Solids — Carbonate, Bicarbonates, Phosphate and Nitrate.
(¢) Physico — Chemical characteristics of freshwater with special reference to ditferent
parameters-
Turbidity, dissolved gases( O‘(ygen Carbon d|0x1de Hydlooen Su ph!dc,) Seasonal
E e “changes in dissolved gases and pH. " - =" - = e
Unit-3 1. Study of Biota '
(a) Phytoplankton, Zooplankton and their inter-relationship.
(b) Aquatic insects, birds and their environmental significance.
2.  Ecological classification of aquatic fauna higher aquatic plants and their significance.
1. Methods of water quality testing BOD and COD. o
2. Sewage — Definition, composition and its treatment.
3 Bioindicators- Aquatic flora and fauna in relation to water quality in an aquatic
environment. o
Unit-5 1. Causes of pollution of Aquatic Resources, their management and conservation.
2. Resource Conservation — Aquatic pollution, control, legislation, regulation on discharge
of industrial effluents and domestic wastes in rivers and reservoirs.
3. Useand mlsuse of inlgpd waters.

) Suggested Readings :

)

Unit-4

A nathakrishran . Bioresources Ecology

Goldman . :  Limnology

Odum . Ecology

Pawlosuske :  Physico- chemical methods for water

Wetzal :  Limnology

Trivedi & Goyal - Chemical and biological methods for water pollution studies
Welch : Limnology Vols. I-II

Perkins : Ecology .

Acrora :  Fundamentals of environmental biology
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~ Class : M.Se
Semester - 111
Subject : Zoology
Title of Subject Group : ECO- TOXICOLOGY
paper No. . : Paper- 111
Max. Marks 135
Unit-1 . General principles of Environmental Biology _iv_itgemphasision ec_gsystems.
2. Abiotic and biotic factors of ecosystems.
3. Communities of the environment, their structure & significance.
4. Energy flow in environment : Ecological energetics.
Unit-2 1. Productivity, Production and analysis.
2. Recycling and reuse technologies for solid and liquid wastes and their role in
environmental conservation.
3. Remote sensing —basic concepts and applications of remote sensing techniques in
environmental conservation. . : S B SIS
4. Environmental indicators and their role in environmental balance.
Unit-3 1. Kinds of environmental pollution and their control methods.
2. Radioactive compounds and their impact on the environment.
3. Vehicular exhaust pollution, causes and remedies.
4. Noise pollution.
Unit-4 I. Toxicology- Basic concepts, Principles and various types of toxicological agents.
2. Toxicity testing principles, hazards, risks and their control methods.
3. Food toxicants and their control methods.
4. Public Heal?h Hazards%ue to environmental disasters.
Unit-5 1 1. Pesticides, types, nature and their effects on environment.
2. Important heavy metals and their role in environment.
3. Agrochemical use and misuse, alternatives.
4. Occupational Health Hazards and their Control.

Suggested Readings :

1. Clark
2. Odum

3. South Woods

Elements of ecology
Fundamentals of Ecology
Ecological methods

4. Trivedi anc Goel . Chemical and biological methods tor water pollution studies’
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Session - 2640201 Qesuw® QUo/bH-H T
Class : M.S¢
Semester - - I -
Subject : Zoology
Title of Subject Group : Aquaculture
Paper No. ' : Paper- 1V
Max. Marks : 35
Unit-1 1. Aquaculture: history, definition, scope & importance.
2. Fishery resources of India in general & Madhya Pradesh in particular.
3. Abiotic & biotic factors of water necessary for fish life.
5 4. Ecological characteristics of lakes & rivers.
5. General ecological characteristics of reservoirs of India.
Unit-2 . Fish culture - Mono, Poly, mixed and composite Fish culture. 7
2. Fresh water prawn culture and its prospects in India.
3. Culture of Mussels , clams,oysters & pearl culture.
4. Sewage fed fish culture, paddy cum fish culture
5. Frogculture.
Unit-3 1. Fish breeding in natural conditions , bundh breedlng, hypoph} sation & stnppmg
1 2. Transport of live fish & seed.
3. Different types of crafts & gears used for ﬁsh catchmg
4. Plankton- its definition, culture & indentification.
5. Common weeds of fish ponds and methods of their eradication.
Unit-4 1. Fresh water fish farm engineering : selection of site, construction of fish farm & soil
chemistry.
2. Designing, layout & construction of different types of fish ponds.
3. Setting and management of fresh water aquarium.
4. Preservation & processing of fish.
5. By products of fish Industry & their utility.
Unit-5 I. Water pollution, its effects on fisheries and methods of its abatment.
2. Common fish diseases & their control .
3. Biochemicatcomposiffpn and nutritional value of fish.
4. Fisheries economics and marketing.
5. Fisheries managements and extension. -
Suggested Readings :
1. C.B.L.Shrivastava : Fishes of India
2. Jhingaran 3 Fish and fisheries of India
3. S.S.Khanna An Introduetion to fishes
4. R.S. Rath : Fresh water Aquaculture
5. Gopalji Shrivastava : Fishes of U.P. & Bihar
6. H.D. Kumar : Sustambmty & Management of Aquaculture & Fisheries
7. AJ.K. Mainan : Identification of fishes
8. R.Sanatam : A Manual of fresh water Aquaculture
9. S.K.Gupta Fish & Fisheries

Fish & Fisheries

11.K.P. Vishwas : Fish & Fisheries
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Class : M.Sc
- Semester. s I
Subject ' : Zoology
Practical I , ' : Related to I & 11 Theory Papers

1. Study of Specimens, slides and bones related to theory papers.
2. Major Dissection- Various systems of Labeo , Wallago, Torpedo
3. Minor Dissection-
(a) Accessory respiratory organs of Anabas, Clarias, Heteropneustes.
(b) Herdmania
(c) Amphioxus.
4. Estimation of DO, chloride, BOD, COD Hardness, pH and Alkalinity of water.
5. Study of fresh water ecosystem.

D

Scheme for Practical Examination M.M. 50

1. Major Dissection - 10 Marks
2. Minor Dlsscctlon 04 Marks .
" 3: Spotting = el d Marks
4. Limnological exercise . 10 Marks
5. Practical Record 05 Marks
6. Viva Voce 05 Marks
7. Collection 04 Marks
Total 50 Marks
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Class -
Semester
Subject
Practical I

Scheme of practical examination

1
2
3.
4.
5
6
T

Spotting

Exercise on toxicology

Study of culture methods related to theory
Maintenance of aquarium

Practical Record

Viva Voce

Collection

: ML.S¢

- I

: Zoology

: Related to III & IV Theory Papers

M.M. 50

16
10
05
05
04
05 :
05
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Class : ML.Sc
Semester - 0 |
Subject : Zoology

- Related to III & IV Theory Papers

Practical II

Study of plankton.

Preparation and Maintenance of Aquarium.

Study of common weeds of fish ponds.

Methods of culture related to theory papers.

Study of abiotic factors of water related to fish life. _
Determination of different toxic chemicals in samples of soil, water and air.
Toxicological testing methods , General tests, acute toxicity test and LD 50 test.
Identification and comments on Aquaculture animals.
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MSc

Semester _ IV

Subject

- Zoology

Title of Subject Group : : ANIMAL BEHAVIOUR AND

NEUROPHYSIOLOGY

Paper No. . Paper- I (Compulsory)
Max. Marks : 35

Unit-1

1. Introduction:
- Ethology as a branch of biology.
- Animal psychology, classification of behavioral patterns, analysis of behaviour
(ethogram)
2. Reflexes and complex behaviour.
3. Perception of the environment: mechanical, electrical, chemical, olfactory auditory and
visual.
4. Evolution and u[umate causation: [nheritance behaviour and relationships.

Unit-2

1. Neural and hormonal control of behaviour.
2. Genetic and environmental components in the development of
behaviour.
3. Motivation: Drive, timing and interaction of drives, physiological basis of motivation,
hormones and motivation, aggregation.
4. Communication: Chemical, visual, light and audio, evolution of language (primates). -

Unit-3

1. Ecological aspects of behaviour: Habitat selection, food selection, optimal foraging
theory, anti-predator defenses, agjgre‘;'non homing territoriality, dispersal, hostparasiie
relations.

2. Biological rhythms: Circadian and circannual rhythms, orientation and navigation,
migration of fishes, turtles and birds.

3. Learning and memory: Conditioning, habituation, insight learning, association learning

and reasoning.

Unit-4 -

1. Reproductive behaviour. Evolution of sex and reproductive strategies, mating
systems, courtship, sexual selection. parental care.
2. Social behaviour. aggregations, schooling in fishes, flocking in blrds herding in
mammals, group selection, kin selection, altruism, reciprocal altruism, inclusive
fitness, social ofganization in insects and primates.

Unit-5

1. Thermoregulation: Homeothermic animals, poikilotherms & Hiberhnation.
Receptor physiology a comparative study —
Mechano receptor
Photo receptor
Phono receptor
Chemo receptor
Equilibrium receptor
3. Bioluminescence

pd

Suggested Readings -

1.

e el

Dr. P. %5 Mf;lwi
Pi?@‘! SGR"&H* ¥ \_/

Eibl-Eibesfeldt, I. Ethlogy. The biology of Behaviour. Holt, Rineheart & Winston, New York.
Gould, J.L. The mechanism and Evolution of Behaviour.
Kerbs, J.R. and N.B. davies : Behaviourable Ecology. Blackwell, Oxford, U.K. :
Hinde, R.A. Animnal Behaviour : A Synthesis of Ethology and Comparative Psychology. McGraw Hill, New Yore.
Alcock, J. Animal Behaviour : An Evolutionary approach. Sinauer Assoc. Sunderland, Massachsets, USA.
Bradbury, J.W. and S.L. Vehrencamp. Principles of Animal Communicatiop-Sinauer Assoc. Sunderland.
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Class : M.S
Semester IV -
- Subject - : Zoology
Title of Subject Group - Gamete Biology, Development and
differentiation
Paper No. - : Paper- II (Compulsory)
Max. Marks = 35
Unit-1 i Comparative account of differentiation of gonads in mammals and invertebrate.

Spermatogenesis : Morphological basis in rodents and in any invertebrates. Gamete specific gene expression
and genomics :
3. Biochemistry of Semen : Semen composition and formation, assessment of sperm function.
4.  Fertilization : Prefertilization events Biochemistry of fertilization post fertilization events.
Ovarian follicular growth and differentiation - morphology, endocrinology, molecular biology oogenesis and
vitellogenesis, ovulation and ovum transport in mammals.
Bialogy of sex determination and sex differentiation a com parative account.
Multiple ovulation and embryo transfer technology : in vitro ©ocyle maturation, superovulation.
Hormonal regulation of ovulation, pregnancy and parturition.
Hormonal regulation of development of mammary gland and lactation.
Cndocrinology and Physiology of placenta.
Cryopreservation of gametes and Embryo.
Teratological effects of xenobiotics on gametes.
Cell commitment and differentiation.
Germ cell determinants and germ cell migration.
Development of gonands.

Melanggenesis. - - - i -

Unit-2

Unit-3

Unit-4

e S I CRY,

Unit-5 [ Creating new cell types, the basic evolutionary mystery.
2. Cell diversification in early Amphibian embryo, totipotency and pleuripotency.
3. Embryonic stem cells, renewal by stem cells, epidermis.
4. Connective tissue cell family
5. Haemopoietic stem cells : Blood cells formation, stem cell d{sonjﬁ_

Suggested Readings :

Long J.A. Evan H.M. 1922 : the oestrous cycle in the Rat and its associated phenomenan.
Nalbandou. A.C. - Reproductive physiclogy

Prakash A.S. 1965-66 Marshall’s, Physiology Reproduction (3 Vol.)

Gilbert, S.F, Developmenal Biology , Sinauer Associated Inc. Massachulsetts.

Ethan Bier, the cold Spring. The cold spring Harbor laboratory Press, New York.
Balinsky B.I. Introduction to Embryology sanders; Phliedelphia.

Berril N.J. and Karp. G. Develgpment Bioldgy. McGraw Hill New York.

Davidson, E.H. Gene Activity During Early cvelopment. Academic Press, New York.
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Class : M.Se
Semester IV
Subject : Zoaojogy.
Title of Subject Group : Pisei Culture and Economic
Importance of Fishes (Icthyology)
Paper No. Paper- If A (Optional)
Max. Marks 35
Unit-1 ¢ 1. Collection of fish seed from natural resources.
2. Dry bundh breeding of camps. )
3. Wet bundh breeding of camps.
4. Hypophysation and breeding of Indian major camps.
Unit-2 I.  Drugs useful in induced breeding of fish
2. - Types of ponds required for fish culture farms
3. Management of hatcheries, nurseries and reany ponds
4. Management of stocking ponds
Unit-3 1. Composite fish culture
2. Prawn cuiture and peari industries in India.
3. Fisheries resources of MP
4. Riverine fishries. o
Unit-4 1. Costal fishries in India
2. Offshore and deep sea fisher’s in India
3.  Role of fishries in rural development
4.  Sewage fishries
L Unit-5 -7 1. Methods offish preservation . =~ -~
2. Marketing of fish in India. 2
3. Economic importance and by product of fishes
4.  Shark liver oil industry in India '
Transport of live fish &fish seed.
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Class : M.Sc -
Semesler : IV
Subjeet . Zoology

Title of Subject Group . lcthyology (Fish) :

- . ‘

Structure and Function

Paper No. . Paper- IN'A (Optional) |
ilnx. Marks ]

Unit-1 ]

Origin and evolution ol lishes
Classitication of fishes as proposed by Berg

Fish integuinent
Locomation ________.. i
Alimentzry canal and dig <l ) s ]
Accessary respiratory organs
Air bladder and its functions
‘Weberian ossicles their homologies and functions
Excretion and osmoregulation
Acoustice-lateral Tine system
.uminous organs
7£n|m|ru|inn in fishes
Sound producing Urg:l;'l:'
Deep sea adaptions
14ill stream adaptions
. |4  migeationinfishes _____ i
Unit-5 I " Sexual cycle and fecundity ) EAr
2. parental care in fishes .
. 1. LEarly development and hatching
| 4. Poisonousand venomous fishes.
Practicnls —Fish (based on paper 111 (n)
I, Disscction of local fishes for the following,
5 . Nervous system
b, Urinogenital system
2. Minor dissection and preparation _scales.otolith, Ampulia of Jorenzini, typesof tails. weberian ossicles
3 Study of museumspecimens . s
4 Collection and study of development stapes of [ish ) v
5. Age determination by scales
Scheme of Practical examination

Unit-2

e e

i

| Unit-3

e e e e e R

Unit4

R e S o Ealadl b

MM -25
1. Major dissection 07 Marks
2 Minor disseotion 03 Marks
3. Spoting 08 Marks
1. Vv Foce O larks 4 Q 3’
5. Practical Record 03 Marks
Total . 25 Mark.

Suggested Rendings Paper HEA 20V A
1. LR Moman - The History ol fishes
Nagarag Rao - An introduction to fisheries

Herden Jones = Fish migration.
© Marshals The lifeof fishes
6 Thomas  Discases of fish _.
7 Greenwond  Inter relationship ot fishes.
8. Gupaljn Srivastava Freshwater Nishes of P and Bihar

)
3 Lagler Tehthy odogy
!
§

9,y Brown PPy stology ol fishes Vol TaCT

10, Hoar and Randall - Fish phnsieloes of Tishes Vol T& TN

11 Gunther Sterba € W Freshwater fishes ol the warld Vol- VIL

12 W Lankyn The Frahes :

13 GV Nikholsky = The ceology ol Fishes

14 Dorgstram, Fidas food Vol XL

15 Nifsson - Fish physiofopy = Recent Advances

16 PR Myeand 1) ety Fishes b An Introduction o Ichihvoelogy

Carl 1 Dond = Bioiogy ol fisies i
18 M. Jobhing - Environmentai Biology of hishes

19 Santosh Kumar & Nanju Tembhre = Figh and Fisheres

20 S.K. Gupta - Fish anad Fisheries '

ST RPN G ] st Fishoes

33 Jhanearan - Fish and Fishrics.
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" Cliss : ML.Sc

Semester IV

Subject . : Zoology

Title of Subject Group : General Practical .

Paper No. : Paper- I & II (Compulsory)

Animal behavior and gamete biology

Max Marks : 50

Schem'e for Practical Examination

1. Exercise based on animal behavior 20
2. Exercise based on developmental biwology 16
3. Practical record 05
= Viva Voce 04
S: Callection” 0s
Total 50 Marks
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Class . 7 ) - WL.Sc

Semester TN

Subject ' " = Zoology

“Title of Subject Group . General Practical

Paper No. : Paper- 1 & II (Compulsory)

Animal behavior and gamete biology

1. Exercise on Animal behavior
a. Taxes
b. Reflexes
c. Biological clocks
d. Social behavior
e. Learning behavior
f. Reproductive behavior

2. Developmental Biology
» Study of embryological slides
» ° Study of gametes of frog and chick
» Study of fate maps
» Study’of different stages of spe~matogenesis and oogenesis




M.Sc. IV sem [cthyology pr;{c'tica!.examihati(’m scheme based on

paper 1II(a) and IV (a) 016! b
Lo AL
" Zoology
Practical II (Special Paper)
Ichthyology (III &IV)

Time: S hour o ‘ M: M 50

1. Major dissection Nervous system of Walago, Mystus, Labeo, Toredo. 10

2 Minor dissection of internal ear, accessory, respiratory, organ, pituitary
glands, webrian ossicles. 03
3. Mounting preparation of permanent slides. 03
4. Age determination of fish with the help of scales 03
5. Identification of fish 08
6. Spotting of museum specimen slides and bones. 08
7. Viva Voice. 05
8. Practical record, collection. 5+5 10
Total - 50
¥ i‘%
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geq | Biosystemutics', Taxonomy and evolution ’ 85 | 15 28 05 |
| Tty i Structure and Function of Invertebrates | 85 15 28 05 ;
!“Ej?ﬁ'ﬂ Quantitative biology, biodiversity and [ 85 15 28 05 ’
i‘ wildlife | | | | ‘
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Devi Ahilya Vishwavidyiaya, Indore

Syllabus of M.Se. I Semester Zoology Session 2019-20

1 A/
Paper - 1: Biosystematics and Evolution
“ ' Marks: 15 (CCE)+ 85(Th.) = 100
- 2
| Unit1 | Definition and basic concepts of biosystematics taxonomy and classification, f
| History of Classification. :
Types of Texonomy Chemotaxonomy, Cytotaxonomy and Molecular taxonomy |
Dimensions of speciation and taxonomic characters. : |
g‘ Species concepts : different species concepts. f
i Theories of biological classification..
Unit IT | Origin of reproductive isolation, biological mechanism of genetic Incompatibility, T

Taxonomic procedures: Taxonomic collections » preservation ;curetting, process of identification. |
| Taxonomic keys, different types of keys, their merits and demerits. |
f International code of Zoological Nomenclature (ICZN). . {
| Operative principles, interpretation and Application of important rules: Formation of Scientific names of various |
| Taxa. ; : : |

-_'—‘7. 1 7, i . g "
Unit-IIT | Phylogenetic . gradualism and punctuated equilibrium, i

I Modes of speciation (allopatry & sympatry) ‘
i .| Evaluation of biodiveérsity indices, . }
i Evaluation of Shannon-Weiner Index. . : o St 1
J Evaluation of Dominance Index. ‘ :
l ) J Similarity and Dissimilarity Index. ' g ﬁ
f—ﬁlit-lv J Concepts of evolution and theories of organic evolution,
L ! Neo Darwinism and population genetics:

J A. Hardy-Weinberg law of genetic equilibrium. B, A detailed account of destabilizing forces:

i Natural selection ii Mutation iii Genetic Drift iv Migration v Meiotic drive.
Trends in Evolution
Molecular Evolution a) Gene evolution b) Evolution of gene families ¢) Assessment of molecular variation and
e | its significance.
Unit-V | Major trends in the origin of higher categories

I

(

Micro and macro evolution. Molecular population genetics
i Pattern of cha nges in nuclectide and amino and sequence.

' Phylogenetic and biological concept of species.
[ Origin and Evolution & Taxonomically important microbes and animals.

T sUGGTSTEDREADNGMATERIAL

1. . M Koto-The. Bioibgy of b{odiversitf}-Spﬂgger

2. . E.O_.‘Wﬂsoh%Bioﬂchr‘sityAcademic Press Washington._: '

i

3. - .G.G__Simp;amliﬁﬁcipla of animal taxonomy Oxford IBH Publication

4. 'E-Mayer.-EIetnents-Of Taxoiforny
gRe Ay
S: ;Bas%chelet:F-lnfroduction to mathematics for lite scientists Springer

Verlag, Berling.
¥

6. Skoal RReand F.JRobiff Biometry-Fréeman Si Francioeo.

s~ West Press; New Dejhi. " Py

: o A 7. o Sﬁecdo;’, GW. and W.G. Cocharan Statisical Methods of affiliated-East- -

& Mumy J.D. Mathematical Bio’}qu-Springar, Verlag, Berlin.
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Devi Ahilya Vishw  1dylaya, Ind

Syllabus of M.Se. | Semester Zoology Session 2019- 20

Izape#-— 2 : Structure and Functions of Invertebrates
Marks: 15 (CCE)+ 85(Th.) = 100

P ONIT-T L. Theories of Origin of metazoa N
[ ' 2. Organization of Coel lom A. Acoelomates B, Pscudocoelomates C, Coclomates l
3. Locomotion. A. Amoeboid flageller and cillary movement in protozoa |

B. Hydrostatic movement in Coelenterata, |
, C. Locomotion in annel; ds. ]
f D. Locomotion in Echj inodermats. '
[ f 4. F. L. Structure, affinities and [ife histary of the follow; Ing minor Phyla -
| A.Rotifera B, Entoprocta ] 6 Phoronida D. Ectoprocta

[ UNIT - Ir 1. Pa erns of Feedinc and digestion in IoweJ invertebrates. |
> | 2. Patterns of Feedmg and digestion in higher invertebrates. !
rgans of respiration and Mechanism in lower invertebrates. |
rgans of respiration and Mechanism in higher invertebrates,

Xcretion in lower invertebrates,
Xcretion in aquatic higher invertebrates,
xcretion in terrestria] higher invertebrates.
- Mechanism of Osmoregulatlon in fresh water and Marine Invertebrates.

1. Primitive Nervous systems in Coelenterata and Ec hinodsrmata.

2. Advanced nervous System in Annelida,

3. Advanced nervous system in Ar thropoda

B 4. Advanced nervous system in Mollusca,

"{UNIT-V | 1. Larval forms of Trematoda, Cestoda and Annelida.
P Wl

.0
.0
. Ex
B
.E

2. Larval forms of Crustacea. 8

;o /3 Larval forms of Mollusca,
. 4. Larval forms of Echinoderms. ' ]

ggested Readmg Mater;al
/fHMan L.H. The mverteb;ates Nol. I protozoa through Ctenophora

McGraw Hill Co., New York
2. Barrington, E. J W. Invertebrate strueture and ﬁmenen. ‘Thomas N elson

. anmd Sons Lid., Londoxn!
3. Jagerstein, G Evolutzon of Metazoan life cycIe Academlc Press New |
York & London.

- e Hyman, L.H. The In%zertebrates Vol. 2. McGraw Hill Co. , Netw Yotk
‘ " 3/Hyman, LH The Invertebrates VOI 8. Mcbraw Hﬂ] Co. , New York and .

~ London. -
6: Barnes, R.D, Invertebrates Zﬂo MM—S&M@H_&LV
Pmian
‘ &zxsseLHunter W. D A bzology Df hlgher mveﬁbrates the MHCI’HIHHH Co
Lid, London.
8. Hyman, L.H, The lnverteb%tes smaller caelomate groups VOI "’/
-V.Mc.Graw Hill Co., New York.
9. Read C.P. Animal Paramﬁsm Parasmsm prenﬁee Hall Inc., New Jersey.
u/fO Sedgwmk AA, tudent text. book of. Zeology# Nob-Illand-{I- Central
' < Depot, Allahabad.
Parker T J hasweﬂ WA, I ext book of Zooiogy, Macmﬂlanﬁ')

Lon on—

==

It

!
1
|
|
|




 apds - 3: Quantitative Biology, Biodiversity ang Wildlife

LMK
2. E.0.

i

Devi z;hii)’ﬂ Vishwavidylaya, Indore

Syllabus of M.Se. 1 Semester Zoology Session 2019.2¢

Marks: 15 (CCE)+ 85(Th.) = 109

Biostatistics
Mean — Definition & Caleulation,
<. Median - Definition & Calculation. . ;
3. Mode- Definition & Calculation, |
4. Standard deviation (SD) - Definition and Calculation, : ]
5. Graphs & Histogram including application. - /

lication,

6. _ Bar diagram & Pictogram including

| Sampiingtheory

2. Experimental designing : Compieteiy randomized design and randomized block design ! f/
3. Variance and analysis i

4

5

Co-reiation, types ofcorreiation.
- Karl persones coefficient correlation

, 5. T-test, Chi Square test,
Biodiversity
[1. Concept and principal ofbiodiversity,
2. Causes for the loss of biadiversity, )
& Biodiversfty conservation method. i : Ii
4
!

4. National Biodivarsity status of india, (vertcbrates,)
3. Medicinal uses of various parts of animals,

[ 1. Values of wildlife positive and negative valyes,
i 2. Wildlife protection Act.(Legal Provision)
3. Causes for the extinction of Wildlife, |
4. Conservation of wildlife in Indj, |
5 Endangered ang threatened Indiapn Species,
Wildlife Corridor,
Dianosaure — Causes of extinction

6
7

Wildlife and conservation

1. National Parks ang Sanctuaries f
2. Project Tiger & Project Gir lion '
3. Crocodile — conservation, ' !
4. wildlife in M.P, with references toReptiles, Birds and mammals : g /
3. Biospheres reserves & Safari Park,

6. Wildlife Crossing,

Ist Semester
- Suggested reading materja]s-

ofo : The Biology of Biodiversity. Springer.

Wildon - Bio_djver'sity. Academic Presg Washington,

3..G.G. Simpson : Principies’.)of Anima] Taxonomy. Oxford IBH
Publication Company. - L ' ;

4. E. Mayer : Elements of Taxonomy,

5, Dobzansky, - Biosystematicg.




SES———

‘hh,. .‘

* A lewis — Biostatics ./

Georgs & Wilians Startical method =3 4

" P.C. Kotwal Biodiversity and conservation

-~ Devi Ahilya Vlshwawdylaya Indare

Suggested Readmgs Matenals
=5 Bataschelet E Introductmnq'lo mathemaucs for smz scmntist .spnngcr—vcl"la;g, berling '
- -3 orgenserr S. E Fundamenta[ of Ecologlcal modlmg E sey;er Ncm York
: - . Lenderen D. Modeﬂmg in’ bcbaworal {:coloﬂy Chapman & Hall Lcndon U. K
- Solcal RR. arldF J' ‘Rohit Blometly Freeman San Francisco
| AP oncd‘f.:,cor,.G.W». .and JW.;G:-mcbran,ustaﬁcal metheds, Affilited 'Easf,‘-w;asé Press New -'
\ Delhi (Indian ed.) - | B

= Mur'ay,,J;D;Mghéiﬁaticalﬁidl?gy, Sprjnger Verlag Berlin |

Pelon, E.C. The interpretation of ecological data : A promer on classifica

ordivation.

'B.K. Mahajan Methods in Biostatics

V.B. Saharia wildlife in India

- 8.K. Tiwari wildlife in central India

J1.D. Murrey Mathematical Biology

R.K. Tondon 'Biodivérsity Texononty & Ecology
: - ¢

-

M;;P,,:Aréga An Introduction to prevantology

<

V!




Devi Ahilya Vishwavidylaya, Indore

Syllabus of M.Sc.T Semester Zoology Session 2019-20

per —4 : Biomolecules and Structural Biology o
' Marks: 15 (CCE)+ 85(Th.) = 100

Unit-1 Chemical Foundation of biology - [ .
PH, PK, acids bases, buffers, weak bbnds |
Acid soluble pool of living tissues . ‘
Nanoparticles.

Structure of amino acid and peptides. |
Primary, secondary, tertiary and quaternary structures of proteins, protein folding and
denaturation. = |

C, | Chemlcal Foundation of biology — 11 : ‘
| Unit-I1 . Structure and types of Nucleotides, J
2. DNA: Double helical structure of DNA, |

3. DNA replication, recombination and repair L ‘

4. RNA: Structure of RNA, role of RNA in gene expression 3

5. Functional importance of lipid storage and membrane | lipids -

R

-
-

|
‘ Carbohydrate and Fat matabolism: i
1. Basic concepts of metabolism: Coupled and interconnecting reactions of metabolism cellular f
( energy resources and ATP synthesis |
[ 2. Glycolysis and gluoneogenesis, g lycogenolysis. : l
3. Citric acid cycle

’ 4, Ox;datwepaosphorylahon
5. Fatty acid metabolism.

" Unit-IV Biosynthesis:
i 1. RNA synthesis and splicing

|
|
|
|
|
|
|
|
<t ’ 2. Biosynthesis of amino acids
3. Biosynthesis of nucleotides
: 4. Protein synthesis and its regulation.
5. Biosynthesis of membrane lipids and steroids and fatty acids.

|

|

Enzymes and Thermodynamics: i
1. Enzymes: Terminologies, classification and bas ics of enzyme kinetics \
[

I

2. Mechanism of enzyme catalysis

3. Regulation of enzyme action

4. Concept of free energy and thermod,\/namm principles in biology
i_ J 5. Energy rich bonds, cormpound and biological energy transducers résonance, isomerisation. o

S e p— » e s e T
=SS v e — e o e ey e S — == =X B

Suggested Readings: \ ‘ ;
" Voet, D. and J.G. Voet. B]ochemxst:y Jobn Wiley & Sons. t o ;
Freifelder, D. Physical Bzochemzst:y W.H. Freeman & Co. o ~ : |
Segal, LH. Biocherical calculatmns John Wiley and Sons o £
~ Creighton, T.E. Protein Structure and Molecular Properties W.H. Freeman & Co ‘
Freifelder, D. Essermals ofMolcculap,Blolocy i ,
Wilson, K. and K.H. Goulding A BIOIOgls[S Guidg fo Pnnmpais and chbmques of - £
‘Practical Biochermstry
Cooper, T.G. Tools of Biocheriistry -
‘Hawk, Pragfical Physiological Chemistry
9. ‘Garret, R.H. and C.M. Grisham, Bio emistry. Saunders college Publishers,

—e e

b
D e
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SEMESTER - I
Practical : Ist

Devi Ahilya Vishwavidylaya, Indore

. Spotting - Classification-and identification of various phjltm.i/ ‘ MM:IS O
One major dissection of various systemns of mvertebrates— . L. .. 10 -
oo Squilla, Prav, §__Q_a Loligo. - e
= wns 3_‘ Oune minor-dissection- Grosshopper Honeybse Ech:nus Staxﬁsh Aplysxa -
™ A Mounting material - permanent balsum mount = - - . ﬁ 5
5. Spottings ralatud with Adaptatwn Hommogms Aﬁaloglcs amdmodiﬁcatmn uf 'l
il e month parts : - Fe IR
g s - 6. Viva '.\_z’oce. v
Vet

o ' 7 Pratlcal Records cb'

o - Total Marks RN At L

' ,'Class':M.Sc. ' - SE
\ | . SEMESTER-I TR ’
: S . Practical : Iind -
- SRS P:reblem based on B;odwersﬂy and wﬂd hfe i
i " ‘Mammals and FlQherSigroup (Spots 5 +5 ¢ g
g - 9. Exercise on mean, 1, mode, & Median. ERIEe
~ 3., Cell division prepamtlon of slid, onMems1s & 1\4(1’«)515T S : ‘5_ :
’ g Pxeparanonof different types o’r ohromosemcs =i : . 5.0
')" 5. Viva—VYoce . pAFe ®ow ows T 1 -
- " 6. Practical Record and co]lectlon .5

Tofal Marks '
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BAPER %enera

Unit-111

| Unit-IV

13
1

Unit-V

1 and Comparative Animal Physiology and

1. Respiratory pigments t
2. Transport of oxygen and carbon dioxide in blood and body fluids

Devi Ahilya Vishwavidylaya, Indore

Syllabus of_' M.Sc. II Semester (Zoology) Session 2019-20

Endocrinology

Marks: 15 (CCE)+ 85(Th.) = 100

hrough different phylogenic groups

3. Regulation of respiration
4, Physiology of impulse transmission through nerves and synapses
5. Autonomic nervous systet, neurotransmitters and their physiological functions

1. Comparative physiology of digestion

2. Patterns of nitrogenons excretion

3. Osmoregulation in different animal groups

in different animal groups

4. Thermoregulation in homeotherms, poikilotherms and hibernation

5. Physiology of pregnancy, placental hormones,

Jactation (human being)
1. Comparative study of mechanoreception
2. Comparative study of photoreception

2
s 4
o
4

5

== -~

1.
I.
2
3.

SUGGESTED READING MATERIAL N

Bioluminescence

Pheromones (Invertebrates & vertebrates)

Chromatophores and regulation of their function among animals

Hormones, chemical
chanisms of hormone action

5. Me
Structure & Function of pituitary,
|

Phylogeny of endocrine glands (pituitary,
Ontogeny of endocrine glands

1.

4 Neuroendocrine sysyem in
Hormone receptors . si gnal transaction mechanisms

| 6. Hormones and 1‘egl‘oducﬁon a. Seasonal breeders b. ;

ETW Barﬁﬂgton—G_ém‘érai & comparative

3. Comparative study of phonoreception & equilibrium reception
4. Comparative study of chemoreception ,
5. Comparative study 0

fLateral line systems in Fishes.

nature and their classification.
(a) protinous Hormones (b) steroidal Hormones.

pancreas, adrenal and thyroid.
pancreas, adrenal, thyroid)

vertebrates.

Continuous breeders

Paper-I List of Books

Enrdoctrinb-logy—{)x'ford,r. Clargdon Press
R.H. Williams-Text Book of éEnd_oéﬁnolo gy-W.B. Séundérs

1

CRMartm- Endocﬁne Physiolpgy-,@xford-Univéisity'.Présé.‘ , |

. lMolécular CellBiology-J. Darnell, H. Lodish and D. Ealtimore—Scientiﬁc
‘American Book USA .. | o

Molecular Biology of _the QsiléB. Alberts, D-Bray, J.Lewis, M. Raff, K.

Roberts and 1., Watson, ‘Gargand Pub.|New York.

pregnancy diagnosis tests, parturition and breast and

=

=



Devi Ahilya \-"ishwavidylnya,,[ndore .

7 Department of Zoology
. Syllabus of M.Sc. 11 Semester (Zoology) Session 2019-20
£ _
2APER — Q5 Population Ecology and Environmental ph siolo ‘
phy gy
Marks: 15 (CCE)+ 85(Th) = 100

[Unit - | \ 1. Population and its characteristics — Size & density, Dispersion, Natality, Mortality, Age distributior,

| Biotic
\ \ Potential.
\ 2. Population Growth and Population Dynamics: Population growth patterus (J&S Shaped), Populatiori
cycles. !

\ ' 3. Factors affecting population: Population Regulation — Extrinsic and intrinsic factors.

| Unit-I1 1. Environmental Limiting Factors: Liebig Law of Minimum, Shelford’s Law of Tolerance, Combiner

b | concept of Limiting factors.
2. Physical Factors workings as Limiting Factors.
3. Biotic Factors (a) Inter-specific Biotic Factors, (i} Positive Interactions — Scavenging, Proto-cooperatic”
Symbiosis (Mutualism & Commensalism). (ii) Negative Interactions — Ammensalisi, Competition,
| parasitism, Predation, Antibiosis.
(b)lmra—speoiﬁc Biotic Factors: colonization, Ageregation, Social organization.
(2)Eco — physiological Adaptations —
1. Aquatic (Primary & Secondary aquatic animals) Adaptation.
7. Aerial or Volant Adaptation.
3 Desert Adaptation.
4, Fossorial Adaptation.
\ | 5. Cursorial Adaptation.
6. Scansorial Adaptation.
7. Deep Sea Adaptation.

hermal, Noise, Plastic ant’

their Control.
2. Natural Resources & their conservation: water, Soil, Forest, Mineral resources.
3. Envirenmental impact assessment and Sustainable development

l 7pit-IV \ L Environmental Degradation (Pollution & Human health): Air, Water, Soil, T

1. Radiation Ecology: Kinds of Radi ations ,SOUrCes of Radiations, Effect of Radiations, Contro

\ pollution.

| of Radizgtinn

b. Protective Adaptation — Mimicry: Protective, Aggressive and conscious. N

2. Global Warming & Green House effect: causes of green House effect, Effects of green house gases, 87°" "

depletion.
3.Physio | response to body exercise ; Meditation ,Yoga and their effects.

y
L ______—-\-—-——‘- —

| : | d-- S' 5 : [ = . 4 : . B
| Suglgesé;ir%s; ]Hl;% Ecologica{ Concopfts. Blackwell Science publication,
{ : a UKy 4 ‘ o
\ 2 %{sf;)l?l lS.D. andKM ;Baumg / rer,population Biology,Yan Nostrand

" Co.,New vork. i ] -
' Fund men;al7 of ecological

inodeling. ElseV1eh, New

W

"JorgonSén,S.E. unda
l_i"_'; B . ; . Ncmr 5 .
4. Krebs, C.1. Ecology. Bapg and ROV, N f
5 rebs,CJ- Ecolog,icél Met}éodology ampe alédjd(;wt,azf@e: Yoi_rllt.
’ 6. Bekert, R A;lime:{l Physiglo,gy gchanism 2k p .

.- . Cos, New York. - - . : ' l '
. vFAreeman an o and G g., g omero. Biochemical adaptation. @ {.# 4\\’53

|



_paPERAN.Tools and Techniques in Biology

Devi Ahilya Vishwavidylaya, Indore
Syllabus of M.Sc. IT Semester (Zoology) Session 2019-20

Marks: 15 (CCE)+ 85(Th.) = 100

[ Unit-1

“General Principle, Instrumentation and applications of ) : |
a) Colorimeter [
b) Spectrophotometer
¢) Flame photometer i
¢) Light, Electron microscope and phase contrast microscope |
2. Separation technigues:- :
a) Centrifugation — Ultracentrifugation, Density gradient & differential Centrifugation. i
b) Chromatography- Principle and Applications of Paper, TLC. Affinity, Gel and HPLC. i
c) Electrophoresis — Principles and Applications of PAGE and Agarose gel electrophoresis. 1

&

pitIT

. Microbiological Techniques:-
a) Types of Bacterial culture media and sterilization.
b) Inoculation Methods. 5
o) Microbial assay of vitamins and amino acids. ~
d) Different Staining techniques for Bacterial identification. |
-¢) Basic design and Applications of Fermentor. %
2. Cryotechniques
a) Cryopreservation of cells, tissues, organs and organisms.
b) Freeze fracture and freeze drying method.

Unit-I11

a) Types and applications of different Radioisotopes .
b) Measurement of radioactivity.
¢) Autoradiography.
. Immunological techniques and its applications:-
a) Immunodiffusion (single and double).
b) Imniunoelectrophoresis.
¢) Immunofluorocence & Immunoblotting
d).ELISA & RIA.

i

E

|

1. Radioactivity:- |
1

t g

ity

1. Microtomy I
a) Types of microtomes |
b) Fixatives & fixation of tissue i
¢) Delydration of tissue and paraffin block preparation ‘
d) Sectioning, stretching & staining (Single & Double) !

. Cell culture techniques. =
a) Design and functioning of tissue culture laboratory
b) Essential compenents and Preparation of tissue culture media. ]

e}

| Unit-v

1

1. Cytological techniques
a) Karyotyping & Giant chromosome. i
b) Chromosome banding techniques (G,C.Q. R, banding)
¢) Flow cytometry.
. Molecular biology techniques
a) Insitu hybridization (F1SH and GISH) i
b) Southern and northern hybridization. E
{ ¢) DNA Sequencing method.. e
d) Polymerase Chain reaction (PCR):- Principle, procedure & applications. g

%]

)
4

Suggested Readings:

1. Biopaysical Methods: Tools and Techniques in Biology Part I-Microscopy - Author Name: Dr.
Nisha Raghav and Dr. Ravindra Pratap Raghava

2. Biologica! Instrumentation and Methodology: (Tools and Techniques of Biology) - Author Nanze:
Dr. P, Bajpal, Pubiished by S. Chand & Company Ltd

2. Tools, Techniques and Assessment in Biology: A Course Guide for Students and Teachers -
Author Name: John Adds, Erica Larkcom, Nelson Thornes

4. Wilson and Wulker's Principles and Techniques of Biochemistry and Molecular Biology by
Andreas Holfmann (Editor), Samuel Clokie (Editor)

5. Molecular Biology and Biotechnology— by Ramawat K.G. (Author), Goyal Shaily (Author)

6. 'undamentals and Techniques of Biophysics and Molecular Biology by Pranav Kumar (Author)

\fz\’l\\c)



Devi Ahitva Vishwavidylaya, Indore

Syllabus of M.Sc. IT Semester (Zoology) Session 2019-20

PAPERA Y Molecular Cell Biology and Genetics

Marks: 15 (CCE)+ 85(Th.) = 198"

& nit-1 Biomembrane

| 1.

Molecular composition arrangement and fugctiona] consequences

Transport across cell membrane, diffusion, active transport, pumps, uniports, symports and antiports

Transportation of proteins through golgi post translational modifications.

£ 2
r, 3. Micro filaments and microtubules structure and dynamics
’ 4. Cell movements, intracellular transport, role of kinesins and dynein.
[5.
Unit-II | Cell. Cell signalling
1. Cell surface receptors
2. Second messenger system i
[ 3. Signaling from plasma membrane to nucleus
f‘ ; 4. Gap junctions and connexins
| 5. Integrins

| {Init-TIT | Cell, Cell adhesion and communication

i 1. Cat+ dependant homophilic cell . cell ahension :
] ‘ 2. Cat++ independent homophilic cell . cell ahension i
J 3. Genome organization, hierarchy in organization ,
4. Chromosomal organization of genes. )
5. Non Coding DNA and its importance. 1,
Unit-IV | Sex determination j
1. Sex determination in drosophila and mammals. g
2. Basic concept of dosage compensation .
J 3. Cytogenetic of human chromosomes J
| | 4. Human genome project (HGP) & its significance. |
i f 5. Transgenic animals & their applications J
#'Unit-V | Genetic Diseases and Genomics # 1
! T I Human genetic disorders and gene therapy. i
% 2 Prenatal diagnosis & genetic counseling ) i’
1 3 Genetic screening ]
i 4 Structural and Functional Genomics. P
L | 5 Gene libraries ¥

‘SuggestédiR:at‘igﬁgg“ T P j E ] :

J. Darpell, 'H': Lodish and D. Ba]timoref :

©olne. USA

Sithereab

= B. Alberis 1. Bray, J. LewifM. raﬁ‘,'-Kf.'

the ceil. Garland I"Lib}isﬁitr}g Ine. New ﬁ}xﬁrk;.

- John R. W. animal c&il culture A pregc{?ﬁcal a'pprofa(_:h masters.
! e LA |

oberts and J.1). Wartson. molecu

Irl. Fress

olecular cell biology scizntific American book.

lar hiology of

- ﬁ{bem et all Essentials cell biology gargand p_ub!i?hing Inc. New York 1998

L
' B
’ .
/’

- J.M. By molecular biology

EI
] _ o
- Philip E. Hartman Gene Action : j '

- A.M. Winchester penetics
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£ . i
Exercise : ' i i '
. E,xperlm"m‘. on Homatolog\ Blood gr up, Tota‘i and different counis. 5
2. ~Demonstration of Enzyme Actmn“aﬂ chloma*ocraphy (¢
3. Estmation of pHo : - : , 5
4. - Detection of protein carb "ydrate am fafs. ™ 5
LB Lnduu nnologlcd gpots ror*‘ments oniprepared histalogical slides. i0
0. _Detect on-of Nitrogenous pt )ducts injgiven samplés: 5
7. Miva Yace, it S A
& Prddncai Records cmd Collcctlon ot
Toal M a"_z"ks A e . S : B
SEMESER - |lI
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M,M. 50
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Molecu ar cell Blology and Genetics
1. Comments upon the structure and épphcatlon of ana!ytw'l instruments 10
i, - Colorimeter- S id
1 Sectrophotometer ]
it Ulmm—:nmfng ' 7
. 28R a'zd NMR apoctromuer
5o Mlcr':mmv '
S Ch}mogrophlo lrsbtrurrents
2.."Problem and based on gonetms 5 _ 10
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_Devi Akilya Vishwavidylaya, Indore

‘ ‘g/ Syllabus of M.Se. III Semesfe-r VSréssion 2020-21
<4 'féomparative Anatomy of Vertebrates

Pagper /
_ Marks: 15 (CCE)+ 85(Th.) = 10¢

-4

Origin of Chordata: Protochordata and Euchordata.
Vertebrate morphology: Shap, size, colour and their importance.
Comparative account of integument and its derivatives in vertebrates.
Comparative account of respir ator§ organs in vertebrates.
Comparative account of Alimentary Canal in vertebrates.
Comparative account of heart in vertebrates.
Comparative account of Evolution of aortic arches and portal systems in vertebrates. !
Comparative account of blood and blood circulation in vertebrates. i
Comparative account of girdles and limb bones of vertebrates.
Comparative account of jaw suspensorium and vertebral column.
Comparatwe account of Kidney in verfebrates.
Compdrative account of Reproductive organs in vertebrates. y
Comparative account of olfactory organ and taste buds.
Comparative account of brain and spma[ card in vertebrate.
Comparative account of Cranial and spinal nerves ini vertebrates.
' Comparative account of electroreceptors.
Anatomical aerial adaptations in vertebrates.
Amnatomical aquatic adaptations in vertebrates.
Anatomical terrestrial adaptation in vertebrates.
-Origin, evolution, general organization and affinities of Ostracoderms .
General organization of Cyclostomes.
Speacialized and degenerated characters of Cyclostomes.
General organization of Gnathostomes .
General account of Elasmobranchi and Hol ocephah
General account of Dipnoi and Crossoptergii.

| Init-i

Unit-2

R = L b =

Lhods W

Unit-3

" Onit-4

Unit-5

AR S Sl S eI o el AN S R S I

- gxggesfﬁd e G.S. Structure ancﬁmb;t iih vertebratc evolution = Sedgw'c}\ and Jz?cé\sg?\ ]gsn;ifn
3 : é ;ﬁrzéiey 1.5, Ouﬂmes ofCumparatwe Autonomy of Vertebrates: C‘emra o D

. Kin

" Allahabad,

3. Kent, C:G. Comparatwa anatc;m
* Malcom Jallie, Chordata morpl 1olocy East
Milton 1 1i dercfrand Anaiysm of vertebrate s
\S{rﬂnrllt(h H.S. ‘Evolution of Chordatd structure Hold Rinchart and Wmstom hlc

Vol.fL B

4_A. Students Text Book of Zoology, S

EVEdUt:'w:-(l E.and Sayles, L.D. Blology of vertebrates, MacMillan ic !C? \!e\§ York
Roamel A.S. Vertebiate Body, iIrd Ed. W.B. Saunders Co.. Philadeipha

ty Press, London -
life of vertebrates. The gxford University
]1? ;Sljgrgéiﬁas‘\jcﬂ 1o 111 Rev. by Mafsl hall willians fatested Macrr{;[ilaﬂ Co. ld. -
12. Ya ung 1.Z. Life of mammals. The: Oxford University Press, London
\?3 % rt, C.K. and Presch, W. Elements of chordate dnafomy 4"
1. Weiche o

< ) Co., New Yglk

rof vertebrat
. — West Pres Pvt. Ltd., New Delhi.

trucmre 1V. Ed. John Wiley and Sons inc__ New

ﬁ
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é _/;’/ Syllabus of M.Se. III Semester Session 2020-21
Paper “£1¥: Eco- Toxicology
Marks: 15 (CCE)+ 85(Th.) = 100
! Unit-1 I.. . General principles of Environmental Biology with emphasis on ecosystems.
“ 2. Abiotic and biotic factors of ecosysten:s. .
| 3. Communities of the environment, their structure & significance.
. E “ 4. Energy flow in environment : Ecological energetiés. s
. “Unit-2 1. Productivity, Production and analysis.
i 2. Recycling and reuse, reduce technologies for solid and liﬁuid wastes and their role in environmental
i conservation. 1
3. Remote sensing —basic concepts and its uses in biological systems.
4.  Environmental indicators and their role in environmental balance.
[ Unit-3 1. Kinds of environmental pollution, causes and their control methods.
2. Radioactive compounds and their impact on the environment.
3. Vehicular exhaust pollution, causes and remedies.
4. Noise pollution Eauses_ and remedies.
nit-4 I.  Toxicology- Basic concepts, principles and various types of toxicological agents.
2. Toxicity testing principles, hazards, risks and their control methods.
3. Food toxicants and their control methods.
4. Public Health Hazards due to environmental disasters.
Unit-5 1. Pesticides, types, nature and their effects on environment.
2. Important heavy metals, their role in environment and d:iseases caused by them.
3. Agrochemical use and misuse, a]tea‘nativeé.
4. Plastic pollution and remedics.

e

Devi Ahilya Vishwavidy]gyg, Indore

Sugges ted Read[ngs

“ . Clark . Elements ofecotogy
g '2. Odum -~ 2 Fundamentals oF E{:olog}
3. South Woods : Ecological methods

4. Trivedi anc Goel

Chemical and brglogscai methods for water pﬂ”uthﬂ studies’



£ Va Devi A lya Vishwavidylaya, Indore
ﬂ ; : Syllabus of M.Sc. ITI Semester Session 2020-21
APapei -—’@Limno]ogy
i Marks: 15 (CCE)+ 85(Th.) =100
Unit-1 1. Limnology — Definition, historical dnd scope.
r 2. Fresh water resources of India and their Management..
3. Lotic ecosystem of freshwater and their fishery (a) Rivers (b) Springs (streams).
’ 4, Lentic ecosystem of fresh water and their fishery (a) Ponds (b) Lakes (c) Reservoir
| Unit-2 1. Physical characteristics of fresh water fishery Resources — Depth, Light, Temperature.
l Turbidty.
1% 2. Chemical characteristic of fresh water fishery resources — Part A — Minerals i.e., Carborai.,
' i Bicarbonate, Phosphate, Sulphate, chloride, Nitrate, Nitrite.
' 3. Chemical characteristics of fresh water fishery resources Part B — Gases — CO; and DO.
, 4. Estimation and Role of BOD and COD in the fish culture.
Unit-3 1.Phytoplankton-Defination, Types, seasonal variation and role in fish culture.
2.Zooplankton Defination ,Types, seasonal variation and role in fish culture.
3. Aquatic insects and their importance in fish culture.
4. Aquatic birds and their importance in fish culture.
Unit-4 1.Aquatic (fresh water) pollution: its causes effect on fishes and remedy.

2.Pollution status of River Ganga and their remedy including Ganga action plan i.e. measure:

taken to clean river Ganga.
3.Pollution status of River Yamuna action plan i.e. measures taken to clean nver Yamuna.

4. Bioindicatior and their relationship with water quality.

1.Sewage — Defination, Composition, freatment and use in plsczculture

Jnit-5
2.Hydrophytes and their role in fish culture.
3.Uses and Misuses of various inland water resources.
4. Legislations to regulate fresh water pollution.
./ Suggesied Readings : SR Y : B
A nathakrishnan .~ ‘ B!Pr&‘:OLti’C&S Ecology
Goldman . T meclegy
Odum 7Y Ecology. ' : ;
Pawlosuske * Physico- cheniical methods for wa{cr ‘
Wetzal Limnology o ‘
Trivedi & Goyal : ;Chcm}cal and biol ocr:cai methods for water po[lutfon studles
Welch “Limadlogy Vols. 1 T T
Perkins Ecolagy
! Acrora Fundamentals ofenwmﬂmemai b{ology
\



Davi Ahilys Vishwavidylaya, Indore,

Syllabus of M.Sc. ITT Semester Sessi0ﬁ72020~21
* Aquaculture

4

Marks: 15 (CCE)+ 85(Th.) = 150

7 {Unit-1 Aquaculture: history, definition, scope & importance, |
Fishery resources of India in general & Madhya Pradesh in particular. : ;
Abiotic & biotic factors of water necessary for fish life. [
Ecological characteristics of lakes & rivers, ' o
General ecological characteristics of reservoirs of India. J ‘
Fish culture:- Mono, Poly, mixed and composite Fish culture. |
Fresh water prawn culture and its prospects in India.

Culture of Mussels, clams, oysters & pearl oysters,
Sewage fed fish culture, paddy cum fish culture . ., . :
==-[rogcnltyre. - |
I
i
|

l

Unit-2

" Stripping and bundh breeding
Hypophysation and breeding.
Transport of live fishes & seeds.
Different types of crafts & gears used for fish catching.

Common weeds of fish ponds and methads of their eradication.

Fresh water fish farm engineering: selection of site, construction of fish farm & soil chemistry, i

Designing, layout & construction of different types of fish ponds. ‘ ]
I

Unit-3

ﬁT_

f Z

Unit-4

Fresh water aquarium - Setting and management of fresh water aquarium.
Fish preservation & processing. . \
By products of fish Industry & their utility. ’ !
Water pollution, its effects on fisheries and methods of its abatment, [
f
d
|

_—bylg\ih_m;bgugu_m I S P T S Y NS TE IR G N

Bactrial and viral diseases in fishes and their control,

Proftozoan and Helminthes diseases in fishes and their-control,

Biochemical composition and nutritional value of fish.

Fish marketing. : I, ]

Al S V5 T (G T N

Suggested Readings : B v e
1. C.B.L: Shrivastava” : - Fishes of India

- 2. Jhingaran .t Fishand fisheries of India
‘ 3. S.S. Khanna . An Introduetion to fishes
i 4. R.S.Rath - ¢ . . Freshwater Aquaculture. , _
5.'_ Gopalji Shrivastava . -‘~'=-"='-;9‘*‘-'Fi3h:és;bf"U:‘P:?&“'Bihaf"' et e Ll e |
" 6. H.D. Kumar . & Sustanibility & Management of Aquaculture & Fisheries i
7. AJK: Mainan ~ i Identification of fishes ‘ , o ‘ i
| 8. R. Sanatam B e Mariual of fresh water Aquaculture ' b
b % 9. S.K.Gupta ~©. v Fish & Fisheries . = g
10. P.D. Pandey . § -Fish & Fisheries ‘ e,
— JLKP. Vishwas  : . PFish& Fisheries " s |
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geheme for Practical Examination MM 50

Jesi15(ECOT om . . Devi Ahilya Vishwavidylaya, Indore
- 1K o
. Zoology
. Related to I & II Thenry Papers

. Study of Specimens, si:des and bones related 10 theory papcrs
Major Dissection- Vanous systems of | Cabeo, Waﬂag,o Torpedo
Minor Dissection- 7

(a) Accessory. resptratory.‘organs of Andbas,
(B Herdmania : « "
(<) -Amphioxus.

Clanas, Heteropneustes.
. ; 2

4. Estlmatxon of DO, chlor;dé BOD CQD,Ha'rdness,lpH and Alkalinity of water.

5. Study of fresh water ecosystem

1. ’\fiajorDlssechon R 10 Marks -
- 2. Minor Dissection Vs Matks . e EIT
© 3. Spotting . "_"."'. sl 2 Marks =~ 775
4, lenologlcal exercisc 10 Marks | o ; = gty
5. Practical Record - 7 05Marks G o e . . % : .
6. Viva Voce o 05 Marks . -
. 'COHECtiQﬂ . - oy, ‘ 04 Malks
S . 50] Marks - -
' 2 = . _ : o
Semester | P o ¥ roclogy : -
Subfect 7 ‘ ' :Related o1 &IV Theory Papers
Prachcal I e ' ) _ .
gcheme of practical examination ML.M. '.SU
e 5 s
1. Spoting : 10
7. Exercise 001 toxmology o o .
3. Study of culture methods related 1o theory 02 ,
4. ‘Maintenance of aquanum o . 24
5. Pfacticai'Reoord SO R i 2.4 A . _
6. Viva Voce | | ; o iy =
i Collectlon ; o w s e '
s \’l\\o)
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tevi Alilya Vishwvavidylaya, Im.ure.

Syllabus of M.Sc. Ty Semester Session 2020-21

NIMAL BEHAVIOUR AND NEUROPHYSIOLOGY
Marks: 15 (CCE)+ 85(Th.) = 10¢

L. Introduction: Ethology as a branch of biology, Classification of behaviora] batterns, i

analysis of behavior (ethogram).
- Reflexes and complex behavior. :
- Perception of the environment: mechanica] » electrical, chemical, olfactory, auditory and

| / visual. 3
| 4. Evolution and ultimate causation: Inheritance behavior and relationships,
1. Neural and hormonal contro] of behavior,

2. Genetic and environmental €omponents in the development of behavior, ) ' |
| 3. Motivation: (a) Drive, tming and interactiop of drives, (b) Physiological basis of |
| motivation, (¢) hormones and motivation, (d) aggregation. o f
f | 4. Communigation: Chemical, visual, light and audio, evolution of language (primates). _‘"

Ll b

I. Ecological aspects of behavior: Habitat selection, food selection, optimal foraging '
theory, anti-predator defenses, aggression and homing territoriality, dispersal, hostparasite
relations, : ;

f 2. Biological thythms: Circadian and circannual rthythms, orientation and navigation,
f ’ migration of fishes, turtles and birds.

3. Leaming and memory: Conditioning, habituation, insight learning, association learning !

F

i
and reasoning, i
L. Reproductive behaviour, Evolution of sex and reproducty mating systems ‘
courtship, sexua] selection. parenta] care. o - B _ g
2. Social behavioyr. aggregations, schooling +in fishes, flocking in birds, herding ¥y i
mammals, group selection, kin selection, altruism, reciprocal altruism, inclusjve fitness. |

social organization in insects and primates.
3. Parenta] behaviour. _
1. Thermoregulation: Homeothermic animals, poikilotherms & Hibernation -
2. Bioluminescence. o fJ
3. Vocalization & Communication in birds, ‘

I 4. Hormone, drugs and human behaviour. -
s ., , Rt R B , B

‘: Stcgigeégjlgsii;ﬂ L. Ethlogy. The biology of Behaviour. Holt, Rineheart (i_ﬁ-;wiﬁsmﬂ:‘}"}e"v York! ’
| A ol i 5 ion of Behaviour. - . i o f :
. Gould, J.L. The mechanism and Bvqlutmﬂ () I WL
- .B. davies : Behaviourable Ecology. Blackwell, Oxfo i ;. Yors.
i{;?rgs’ ;2!3:4\ aicr'] iljmal Behaviour : A Synthesis of Ethology and Comparative Psyclhc?(liogﬁ. Mcirae\:rs-l{}g,}féw o
HGE,; AL ) . ' i : Sunderlan assacnsets, USA.
e ; iour : An Evolutionary approach. Sinauer As_spc;, e and, Massachs )
Bk, pftnimal Behaviour Principles of Animal Communication: >inader Assot, Sunderland.
‘ Bradbusg™T.W. and S.L, Vehrencamp. pl Ry
j :

I MgssechsptgpliSA. f

i

\':1\, P



Devi Alilyu Vishw idylaya, Indore
Syllabus of M.Sc. 1V Semester Session 2020-21

Gamete Biology, Development and Differentiation

Marks: 15 (CCE)+ 85(Th.) =100

_ Comparative account of gonads 1n mammals. o g

2. Spermatogenesis: Morphological basisin rodents. Gamete specific gene expression and |
genomics. |

_Biochemistry of Semen: Semen composition and formation, assessment of sperm

function.

Fertilization: Pre fertilization events, fertilization events and post fertilization events.

_Biochemistry of fertilization. ‘

“Ovarian follicular growth and differentiation : morphol

_Endocrinology of mammals, molecular biology. |

. Oogenesis and vitello genesis, ovulation and ovum transport in mammals.

. Biology of sex determination and sex differentiation a comparative account.

. Multiple ovulation and embryo transfer technology : in vitro oocyte maturation, super

ovulation. s

“Hormonal regulation of ovulation, pregnancy and parturition.

_Hormonal regulation of development of mammary gland and lactation. '

Hormonal regulation and Physiology of placenta. ' -

. Cryopreservation of gametes and Embryo. ; N

_Teratological effects of xenobiotics.

"Cell commitment and differentiation.

_Germ cell determinants and germ cell migration. - o

. Development of gonands. '

. Melanogenesis. L

t

ogy, type of ovaries,

FNE O N I O e I R

| Unit-11L

e

Unit-IV

. Frog and Chick embryology. _ .
“Creating new cell types, the basic evolutionary mystery. [
_Cell diversification in early Amphibian embryo, totipotency and pleuripotency. ‘

l
% . Embryonic stem cells, renewal by stem cells, epidermis.

i _Connective tissue cell family .
- 5. Haemopoietic stem cells : Blood cells formation, stem cell disorders. g

S . * i1 1 A S _——————————
|
!

|
i

Unit-V

UJMP-“U\.&U-)[\.JHU‘L.J}L)J[\J»—A

~

Suggested Readings :

Long J.A. Evan H.M. 1922 : the oestrous cycle in the,Rét and its asspciated phenomenon.
Nalbandou. A,C. — Reproductive physidlogy g : «

Prakash A.S. 1965-66 Marshall’s, Physielogy chmc[uciicn (3 Vol.) ' |
Gilbert, S.F. Developmenal Biology , Sinauer As’soc“i;‘;tc“éi Inc. Mass"alchulscﬁ_s_ ‘ : |
Ethan Bier, the cold Spring. The cold spring Harbor Tabdratory Press, New York. I
Balinsky B.L Introduction fo Embryology sdnders; Phl:ii elphia - [«

Berril N.J. and Karp. G+ Deévelppment Biold -McGraw Hill New York.
Davndfson, E.H. Gene Activity During Early e\’ciéprﬁéj}t’, Academiﬁi: Press, New York.
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Devi A!:i_‘ya Vishwa wdylaya, Indmc

byl]abus Of M. Sc v Semester Sessmn 2020-21

j‘f?yglchthyology (Fish Structure and Functions) PWE

Marks: 15 (CCE)+ 85(Th.) = 160

. Origin and evolution of fishes. .

- Classification of fishes as proposed by Berg.

. Fish integument and its derivatives.

. Fins and girdles: structure and types. Origin and evolution of paired fins
. Mechanism of Locomotion,

Unit-1

'

N B Lo b —

. Alimentary canal and digestion. -

. Accessary respiratory organs.

. Air bladder and its functions.

. Weberian ossicles their homologies and functions.
. Brain and cranial nerves.

Unit-I1

() LN U I (NG [y

- Excretion and osmoregulation.
. Acoustico-lateral line system.
. Luminous organs.

. Colouration in fishes.

. Electric organs in fish.

Unit-IT1

W B Lo ) —

- Poisonous organs in fishes. (Poisonous and vencmous fishes).
. Sound producing organs.

. Deep sea adaptations.

. Hill stream adaptations.

. Migration in fishes.

Unit-1V

L4 I N S R N6

. Reproductive system

. Sexual cycle and fecundity.

. Parental care in fishes.

Early development and hatching.5. Biology of fish fry and fingerlings.

Unit-V

D b —

‘.J:;

PR Y IR B e
i, Sugpested Rendings : I’npu ]If ATV .rl\

i IR, Narman - The History of fishes.”
i ;

. 2. Napws ajn R o Al mtrn:luuum 1 I \lu ries.
i 3. - bagler- Iehthenlogy. .
‘ 1o Herden Junes~ Figh uu yrafion.

S M wshals The 1ol I:xhu.

6. Thamas - Diseases of fish. -

tionship ol ishes.”

"7 Greehwand  Inter T ‘
:%L 8. Gopalii, Stivastav sshwaler mlm ol P
Sy Drown - Physialo
10, Haoar and Randall ™ 15
" 11 C;ilﬂ[]nr Sterhn € \ ll
C Wty <
13, GV Nikolsk
! 47 Horgsiam, -
IS‘. Nllwvn- Figl ph\
16 P, _\ME anl
13, i{l l.‘!‘gv\'u["
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Devi A'hilyn Vishwavidylaya, Indore

Syllabus of M.Se. IV Semester Session 2020-21

s

Papelﬁﬁsci Culture and Economic Importance of Fishes

Marks: 15 (CCE)+ 85(Th.) = 100
]

-

. Collection of fish seed from natural resources.

. Streeping method of breeding.

. Dry bundh breeding of carps.

. Wet bundh breeding of carps.

. Hypophysation and breeding of Indian major carps.
. Drugs/hormones useful in induced breeding of fish.
. Types of ponds required for fish culture.

. Management of hatcheries and nurseries.

. Management of rearing ponds and stocking ponds.

ESO S T (N e

[
=}
jurl
i
=i
-
a0 U N | n

/

. Composite fish cultures

. Prawn culture techniques.

. Pear] culture technique.

. Fisheries resources of MP

. Riverine fisheries in India and their problems.

# Unit-IIT

l

[ T N 'S N N [ W

. Costal fisheries in India, its problems and solution.

. Offshore and deep sea fisheries of India, its problems and solution.
. Role of fisheries in rural development -

. Sewage fed fisheries '

VS N

. Methods of fish preservation

. Marketing of fishes in India.

. Economic importance and by product of fishes

. Shark liver oil, its characteristics, manufacture and importance.
. Transport of live fish & fish seed. i

L
=
=4
<
oW B

L

Ty

H Suggested Readings:
o L. Carp and Pond Fish Culture: Includin
Afri

3. Fish Hatcliery Management - Book by Robert G

Selol it Sci Book by Clarl
3. A Textbook of Piscicult v s g
V. B s ulture and Aquarjum Keepmg Book by H. S. Jagtap, S. N, Mukherjee
g. ic_}ruaculturle and Fisheries Paperback — |
. 7" AText Book of Fish Biology and Fiche. |
f S Fresh Water Aquaculture —c}g.KI:l Ra:dsl}.ienes 5 Sy e |
. General and Applied Ichthyology by S.K. Gupta, P.C Gupta V

10. An Introduct; i
ntroduction to Fishes — §.§. Khanana, H.R. Singh, \’1\7\\“‘9

Piper.

2014 by N Arumugam,



SRS

P i

Devi Ahilya Vishwavidylaya, Indore_ i LIV 1 ,\
=i a 2 - s . i E T f -
: cabject ) R . B Zo?l gy
witle of Subject Group ; - :General ‘Practical .
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‘ ' - < Wi Animal behavior and-gamete biolo
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| 1. . Exercise o1 Animal pehavior e
- a-Taxes - . i
b. Reflexes " 3
\' : c. Biological- clocks . _ ) Y 2. _
‘ : o § - ;d Social pehavior 7: % R - L 5 -
b _ ; e. Learning  Hehavior -
| , L Reproduchve behavior
f 2 Developmenlal Biology
‘ ) _ % - Study ofembryologlcal slides " - 14
g ¥ - Study of gametes ¢ of frov and chlck; R
st 3 - Study of fate maps - 4 b e
o +  Studyofl dxfferent stades nf sperma}c, oenesis aird oogenesis -
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8" B, . 4 ‘.‘Prachcal record. 16
§ s 4 Viva Voce 05
_— ; 5 Collection . 04
' . 5 2o ' . 05
; R e } - VTotalr . ____ﬁﬂ—mmgw
H
’\
| i i - -
-
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B erenmmec l__rjfj)]_gvi' Ahilya Vishwavidylaya, Tnddve £ocelon o
M.Sc. IV sem Ictiyo10gy pracucatexamimauuil schieme based on

paper 111(a) and IV (a)

Zaology.i o
Practical II (Special Paper) | 25
Ichthyology (11 &IV) k.

M: M 50

Time: 5 hour

1. Major dissection Nervous system of Walago, Mystus, Labeo, Toredo. 10
> Minor dissection of internal ear, accessory, respiratory, organ, pituitary

glands, webrian ossicles. 03

3. Mounting preparation of permanent slides. " 03
4. Age determination of fish with the help of scales 03
5. Identification of fish 08
6. Spotting of museum specimen slides and bones. 08
7. Viva Voice. : 05

- 8. Practical record, collection. 5+5 10
o 50

Tbtal
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UorH Biosystematics, Taxonomy and evolution IE- 15 28 05

fgcfid | Structure and Function of Invertebrates 85 15 28 05

gﬁﬁ?} Quantitative biology, biodiversity and 85 15 28 05

wildlife
i’ﬁﬂi Biomolecules and structural Biology 85 1% 28 05 |
- Practical -1 50 = 17 -
B 2- Practical -1 50 = 17 - i
o i
fewa, — g fgdfra daver

frree g P | erfereaH are “gATH Sl ®

o T e W@ | Geaitae | s |
Ag |
EtE Genral and Comparative animal l’hysinTug)’ L85 15 28 S |
and Endocronology i
fgd | Population Ecology and Environmental 85 15 28 05 —;
physiology i }
ST Tools and techniques in Biology 85 |15 28 ] 05
i’@ﬁ Molecular Cell Biology and Genetics 85 15 28 05 1
i Practieal T * A
™ 2= Practical 11 I N T
: |
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Session xRSt 016717
M.Sc. Zoology ez Ilarks:
Semester | SABLY 8_5
CECE
Paper I
Biosystematics, Taxonomy and evolution
Unit I ,
- Defmition and basic concepts of biosystematics taxonomy and
classification. - -
- - History of Classification, - ' o

Trends in biosystematics : Chemotaxonomy cytctaxonomy and molecular
taxonomy

&

Department of Higher educatioh, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.

Dimensions of speciation and taxonomic characters.
ecies concepts : species category, different species concepts, subspecies ~ oS
“and other infra- specific categories. ,
Aheories of biological classification: hierarchy of categories.—

UnitII SR SR

- Taxonomic Characters — Ditferent kinds.

- Origin of reproductive isolation, blologlcal mechamsm of
genetic incompatibility.

- Taxonomic procedures: Taxonomic col'ectlons , preservation

,curetting, proce®s of identification.

- Taxonomic keys,different types of keys, their merits and
demerits.

- International code of Zoological qué/ cldture (ICZN)
Operative principles, interpretation and application of important
rules: Formation of Scientific names of various Taxa.

Unit I11
- Taxonomic categories.
- Evaluation of biodiversity indices.

100



- Evaluation of Shannon - Weiner Index.

t - Evaluation of Dominance Index.
- Simmilarity and Dissimilarity Index.
Unit-1V :

- Concepts of evolution and theories of organic evolution.

- Neo Darwinism and population genetics:

- A- Hardy-Weinberg law of genetic equilibrium.

- B — A detailed account of destabilizing forces:

- 1- Natural selectio

- 11- Mutation

- 11i- Genetic Drift

- iv- Migration~

-\ v- Meiotic Drive.¢

- Trends in Evolution

< Molecular Evolution

- a) Gene evolution # .

- b) Evolution of gene families =

- ¢) Assessment of molecular variationyg

Unit—-V A
: - Origin of higher categories «
- Phylogenetic — gradualism and punctuated equilibrium.
- Major trends in the origin of higher categories

Micro and macro evolution. .

Molecular population genetics
- Pattern of changes in nucleotide and amino and sequence.

- Ecological significance of molecular variations (genetic 53
~ polymorphism), - g

Genetic & Speciation. I T L

- Phylogenetic and biological concept of species. - 9%

- Patterns and mechanism of reproductive isolation.s uﬁf‘f /

' - Modes of speciation (allopatry & sympatry) .. .
Origin and Evolution & Economically important microscopes gad animals.
. —_—— - “ =,
TR N e o
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.

Session m ot 2

MSc Previous Max.Marks. 100

. ‘ Theory 85
Subject: Zoology C.C.E. 15
SEMESTER -I
Paper-1 List of Books
SUGGESTED READING MATERIAL
l. M. Koto-The. Biology of biodiversity-Springer
2: E.O. Wilson-Biodiversity-Academic Press Washington.
B G.G.—Simpso.n'—Pﬁncipls of animal taxonomy Oxford IBH Publication
company. :
4. E-Mayer-Elements of Taxonomy

5 Bastchelet-F-Introduction to mathematics for lite scientists Springer
Verlag, Berling. :
v

6. Skoal R.R. and F.J.Robiff Biometry;Freeman, San-Francisco.
7. Snecdor, G.W. and W.G. Cocharan Statisical Methods of affiliated-East-
- West Press, New Delhi. :

8. Murry J.D. Mathematical Biology-Springer, Verlag, Berlin.

+




Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Post Graduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.

Session R%ﬂ@, R -7

Class - M.Sc.

Subject - Zoology

Paper Title - Paper I STRUCTURE AND FUNCTION OF INVERTEBRATES, ~

Semester - - : 2¢
Max.Marks. 100 >~
Theory 85

UNIT = CCE 15

1. Origin of metazoa
2. Organization of Coelom
A. Acoclomates
B. Pscudocoelomates
C. Cociomates
3. Locomotion.
A. Amoeboid flageller and cillary movement in protozoa
B. Hydrostatic movement in Coelenterata
_ C. Annelida and Echincdermata
- UNIT -II ' '
- A: NUTRITION AND DIGESTON
- Patterns of Feeding and digestion in lower metazoa, Mollusea, et
Echinodermata Filter feeding in polychaeta.
B: Respiration :
Organs of respiration : Gills, lgngs and trachea, respiratory pigments.
Mechanism of respira}ion. , : ‘

UNIT - III
"EXCRETION : .
Excretion in lower invertebrates.
Excretion in higher invertebrates.
Mechanism of Osmoregulation.

UNIT -1V ‘
NERVOUS SYSTEM.

. «r@\\% ‘\k N“’/



A Primitive Nervous systems-Coelenterata and Echinodermata.
B. Advanced nervous system in Annelida,
Arthropoda (Crustacea and Insecta) and Mollusa (Cephalopoda)




UNIT -V .
. A INVERTEBRATES LARVAL FORMS AND THEIR
. EVOLUTIONARY SIGNIFICANCE.
A. Trematoda and Cestoda
B. Larval forms of Crustacea
C. Larval forms of Mollusea .
D. Larval forms of Echinodermata. .
B. 1. Structure affinities and life history of the following minor
noncoelomate Phyla -
A. Rotifera
B. Entcprocta
2. Structure affinities and life history of the following minor Phyla
A. Phoronida
B. Ectoprocta

= Suggested Reading Material —
\/{u Hyman, L.H. The invertebrates, Nol. L.protozoa through Ctenophora,
McGraw Hill Co., New York
2. Barrington, E.J.W. Invertebrate structure and function. Thomas Nelson
anmd Sons Ltd., London. ' ' '
3. Jagerstein, G. Evolution of Metazoan life cycle, Academic Press, New
York & London. - _
A Hyman, L.H. The Invertebrates. Vol. 2. McGraw Hill Co., New York.
»¢Hyman, L.H. The Invertebrates. Vol. 8. McGraw Hill Co., New York and

London. ' _
6. Barnes, R.D. Invertebrates Zoology, IIl edition. W.B. Saunders Co. %
Philadelphia. _

- Russel-Hunter, W.D. A biology of higher invertbrates, the Macmillan Co.
Ltd., London. - '

8. Hyman, L.H. The Jnverteb%tes smaller coelomate groups, Vol. >~
-V.Mc.Graw Hill Co., New York. :
9. Read, C.P. Animal Parasitism. Parasitism. prentice Hall Inc., New Jersey.
v10. Sedgwick, A.A. Student text book of Zoology. Vol. LII and {II. Central
Book Depot, Allahabad. ' =
. Parker, T.J., haswell W.A. Text book of Zoology, Macmillan Co.,
London.

. N\/// "
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Semester wise Syllabus for Post Graduates
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Session @Qﬁ?{? Rolé6-1 7

M.Sc. Previous
I Senr'III Paper
Quantitative biology, biodiversity and wildlife

Unit—1 Quantitative biology
- Basic mathematics for biologists "
- matrices and vectors_
- Exponential functions
- Differential equations integration

- Periodic functions

" 3 Sprobability distribution properties-and probability theory

“Unit —11
- Experimental des‘igning andiampling theory
=" Completely randomized design and randomized block design
: Analysis of variance ¥/
;
- Co-relation; types of correlation

* - (Karl personls coefficient correlation

- Regression .
; peul

-
o \f/w

r\V\




Unit — 11 Biodiversity s

concept and principal of biodiversity
causes for the lose of biodiversity
Biodiversity conservation method

Medicinal uses of forest plant

Unit — IV Wildlife of India, types of wildlife

Values of wildlife positive and negative
Wildlife protection Act
Conservation of wildlife in India

Endangered and threatened spices

Unit — V Wildlife and conservation

National Parks and Sanctuaries
Project Tiger

Project Gir lion ang Crocodile breeding project

~wildlife in M.P. with references to Reptiles Birds and mammals

Biospheres reserves

Suggested Readings Materials

*

hd i
Bataschelet. E. Introductioo‘{o mathematics for site scientist springer-verlag, berling

Jorgonserr S E Fundamental of Ecological modling E sevier New York

Lcnderen D. Modelling in behavioral ecology Chapman & Hall London 1L K

Sokal, R.R. and F. J. Rohit Biometry Freeman San Francisco

Snedecor, G.W. and W.G. cochran, statical methceds, Affilited East, West Press New

Delhi (Indian ed.) -

Muray , J.D. Methamatical Biology, Springer Verlag Berlin

"

,D/‘”i),\w WE)V W XM

N
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Pelon, E.C. The mterpretation of ecologicaldara
ordivation.

A. lewis - Biostatics /"

B.K. Mahajan Methods in Biostatics

V.B. Saharia wildlife in India

S.K. Tiwari wildlife in central India

J.D. Mlurrey Mathematical Biology

Georgs & Wilians Startical method

R.K. Tondon Biodiversity Texonomy & Ecology

M.P. Arora An Introduction to prevantology

P.C. Kotwal Biodiversity and conservation

: A promer on classification and




[st Semester
Suggested reading materials:

I. M. Koto : The Biology of Biodiversity. Springer.
2. E. O. Wildon : Biodiversity. Academic Press Washington.
3. G.G. Simpson : Principles of Animal Taxonomy. Oxford IBH
Publication Company.
4. E. Mayer : Elements of Taxonomy.
5. Dobzansky : Biosystematics. : -
6. Dallela and Sharma : Animal Taxonomy and Museology.
L. Dodzhansky: The Genetics and origin of species. Columbia University
Press.
‘8. Futuyama D.I. Evolutionary Biology. INC Publishers Dunderland.
9. Jha A.P. : Genes and Evolution — John Publication, New Delhi.
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
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Approved by HE the Governor of M.P.

Session 28Ity 01617
Max.Marks. 100
Class: M.Sc. Theory 85
SEMESTER -1 CCE 15

Paper: IVth Paper
BIOMOLECULES AND STRUCTURAL BIOLOGY

Unit -1

Chemical Foundation of bilogy

- Unit -

I

2:

3.
4.
5.
Unit — I
1.

LA

Umt A\

R

?5
- PH, PK, acids bascs buffers, weak bonds

- Free energy, resonance, isomerisation
- Acid soluble pool of Ilvmg tissues — aminoacids,

monosaccorides, oligosaccharides, nucleotides, peptides.n— Jg Lf ld“J xy 'zﬂ

- Nanoparticles
- Biomaterials
I

denaturation

DNA & RNA: Double helical strun,ture of DNA Structure of RNA, role of RNA in gene L7 —
expression

DNA replication, recombination and repair — 7 45~

Functional importance of lipid storage and membrane lipids — 3 211

Membrane channels and pumps .3 7/ 4

H A
Basic concepts of metabolism‘:l‘Coupled and interconnecting reactions of metabolism
cellular energy recources and ’éTP synthesis 34

Glycolysis and glyconeogenesis ~ w25~

Citric acid cycle - 4¢ - e L

Oxidative phosphorylatién : Protein and it’s regulation

- Fatty acid metabolism: Synthesis and degradauon of fatty acids

RNA synthesis and splicing — 9% ) Y

Biosynthesis of amino acids -~ 66§y~

Biosynthesis of nucleotidess . — & 273

Biosynthesis of membrane lipids and steroids — r’§ — 72 6
Protein SynthCSISI —  £713

Primary, Secondry, lemary and quatcmary structures of protf‘m proteis folding and — KL/ -'*6’; ’GZ‘

> 429



‘
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Umt-V P .

‘Lh_ilnl_ut\)._-

Enzymes: Terminologies, classification and basics of enzyme kinetics
Mechanism of enzyme catalysis

Regulation of enzyme action
Concept of free energy and thermodynamic principals in biology A1 Lj’l ,)
Energy rich bonds, compound and biological energy transducers

Suggested Readings:

i.

Voet, D. and J.G. Voet. Biochemistry John Wiley & Sons.

2. Freifelder, D. Physical Biochemistry W.H. Freeman & Co.
3. Segal, LH. Biochemical calculations John Wiley and Sons
4. Creighton, T.E. Protein Structure and Molecular Properties W.H. Freeman & Co.
5. Freifelder, D. Essentials of Molecular Biology
6. Wilson, K. and K.H. Goulding A Biologists Guide to Principals and Techniques of
Practical Biochemistry
7. Cooper, T.G. Tools of Biochemistry
8. Hawk, Practical Physiological Chemistry
9. Garret, R.H. and C.M. Grisham. Biochemistry. Saunders college Publishers.
v R
— - +
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Session m Rolb6-17

Class: M.Sc.
SEMESTER -1
Practical : Ist

MM, 50
I. Spottmg Classification and identification of various phylum." 10
2. One major dissection of various systems of invertebrates — 10
Squllla Prawi, S__pﬁa Loligo.

3. One minor dissection- Grosshopper, Honeybee, Echinus, Starfish, Aplysaa 5
4, Mounting material - permanent balsum mount 5
5. Spottings related with Adaptation. Homomg:cs Analogics and modlﬁcatlon of

month parts : T :

5
6. Viva Voce.

10
7. Pratical Records, collection 5
Total Marks : . , 50
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.

Session ZIE@SE% RoL6-17

" Class: M.Sc.
SEMESTER -1
Practical : IInd

M,M, 50

Preblem based on Biodiversity and wild life. | 20
Mammals and Fishers group (Spots 5 +5 ) B
Exercise on mean, mode, & Median. / _
Cell division preparation of slid on Meiosis & Mitosis. -
Preparation of different types of chromosomes. - '
Viva ~ Yoce: ) s L

Practical Record and collection.

AA L -
[TV N

Total Marks o o o 50
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.

Session m Dol b7
Max.Marks. 100

Class: M.Sc. Theory 85
SEMESTER - 1I ECE. 13
Paper: Ist Paper
GENRAL AND COMPARATIVE ANIMAL PHYSIOLOGY AND
ENDOCRONOLOGY
Unit -1
. Respiratory pigments through different phylogenic groups ¢

2. Transport of oxygen and carbon dioxide in blood and body fluids «

3. Regulation of respiration

4. Physiology of impulse transmission through nerves and synapses

5. Autonomic nervous svstem, neurotransm:tters and thelr physiological «

functions -

\!/QfUmt II
1. Patterns of nitrogen excretion in different animal groups =
2. Comparative physiology of digestion
3. Osmoregulation in different aniral groups
4. Thermoregulation in homeotherms, poikilothermas and hibernation*
hysiology of pregnancy, placental hormones, pregnancy diagnosis tests,”
\ parturition and breast and lactation ‘
\
Unit — I1I =
Comparative study of mechanoreceptlon '
3
Comparative study of photoreception = i
Comparative study of pﬁonoreception =
Comparative study of chemoreception *
Comparative stud} of equlhbrmm receptxon

N

Unit - IV -

. Bioliminescence as means of communication among animals

Pheromones ard other semiochemicals as means of communication among =
animals

Chromatophores and regulation of their function among animals -
Hormones, their classification and chemical nature

Mechanisms of hormone action

§ 4 &

@"/\//W/S(

o
Y?&S‘J‘f- e



7 Unit -V

]
2. Ontogeny of endocrine glands
3. Neuroendocrine sysyem:
4. Hormone receptors — signal transactio
S. Hormones and reproduction

~ a. Seasonal breeders ¢
‘b: Continucus breeders

Flave
]

Phylogeny of endocrine glands (pituitary, pancreas, adrenal, thyroid)

n mechanisms -
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
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Approved by HE the Governor of M.P.

-Session m Wl b-17

MSc Previous
Subject: Zoology
SEMESTER -II

Paper-I List of Books

SUGGESTED READING MATERIAL

1.

MW'\%

ETW Barrington-General & comparative
Endoctrinclogy-Oxford, Claredon Press

R.H. Williams-Text Book of Endocrinology-W.B. Saunders
C.R. Martin- Endocrine Physiology-Oxford University Press.

- Molecular CellBiology-J. Darnell, H. Lodish and D. Baltimore-Scientific
American Book USA

Molecular Biology of the cell-B. Alberts, D-Bray, J.Lewis, M. Rafft, K.
Roberts and J.D. Watson, Garland Pub. New York.

% '
o

X
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
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Session @j{g‘g@/ 20| 6-17

M. Sc. Previous Max.Marks. 100
Zoology Theory 85
Semester 11 CCE 15
_ PaperII.
Population Ecology and Environmental physiology

Unit I
1. Populations and their characters.
2. Demography : Life tables, generation time, reproductive value.
3. Population growth: Growth of organisms with non-overlapping
generations,stochastic and time lag models of population growth,
stable age distribution.
4. Population regulation: Extrinsic and intrinsic mechanisms.

1. Adaptations : Levels of adaptions, significance of body size.
2. Aquatic environments : Fresh water, marine, shores and estuarine
~ environments. : ,
3. Eco-physiological adaptations to fresh water environments.
4. Eco-physiological adaptations to marine environments. -
5. Eco-physiological adaptations to terrestrial environments.
~ Unit IIT '
1.” Environmental limiting factors.
2. Inter and intra¥specific%elationship. :
3. Predatory- prey relationship, predator dynamics, optimal foraging theory
(patch choice, diet choice, prey selectivity, foraging time).
4. Mutulism , evolution of plant pollinator interaction.
Unit IV |
Environmental poliution and human health.
1. Conservation management of natural resources .

- 2. Environmental impact assessment.

3. Sustainable development.
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Session A& QA0 b6-1 7

Class: M.>c. Max. Marks 100
SEMESTER - II Theory 85

Paper: HllIrd Paper ; -
Tools and techniques in Biology CCE Is

Unit—1
1. Microsocopy. principle & applications
- _Aght microscope and ghée contrast microscope .
- Fluorescence microscope
- ~Alectron microscope.e
- ~Confocal microscopy
2. &eneral Principle and applications of
J<olorimeter
- Spectrophotometere
- Ultra centrifuge
- Flame photometer
- Beer and Lambert’s jaw.
3 .\_,M?crobiological techniques
- ~lMedia Preparation and steriiization :
- Inoculation and growth monitoring. '
- Microbial assays. ' oo :
- Microbial identification (cytological staining methods for bacterial and fungal
strains) '
- Use of iermentors *
Unit—- It :
I _Computer aided techniquBs for daia presentation data analysis, statistical
techniques. ' : . '
2. Cryotechniques : _
- Lfyopreservation of cells, tissues, organs and organisms.

- _Jefyosurgery s _
- Cryotomy -
~\/I/reveze fracture and freeze drying.

3. Separation techniques. Chromatography. principle type and applicants.

- \Eftctrophoresis, Principles. types and applications PAGE and agarose gel
ciectrophoresis. = .

- Organelle separation by centrifugation.

Unit =111 )

]kyﬂlioisompe and man isotope techniques in biolOg},l

1




Yo

o

4. Sampl= preparaiion for radioactive counting
b. /Autoradiographye
A

2\ _kfim unological techniques

Ly !

4.

Imafunodiffusion (Single & Double)

muno electrophoresis
Techniques immuno detection
Immunocyto / histochemistry ,
Immunioblotting, immunodetection, iryﬂnoﬂuroscence.
Surgical techniques.

-V@rgan ablation (eg. Ovariactomy, adrenalectomy)

Perfusion techniques

Stereotaxy -

Indwelling cathetherse
0Sensors.

Unit -1V

1

. |

Histological techniques

Principles of tissue lixation

Microtomys

Staining

Mounting

Histochemistrye

Cell culture techniques. «

Design and functicning of tissue culture laboratory
Culture media; essential components and Pregaration
Cell viability testing.

Unit— V

I

2

!

Cytological techmiques . ,
Mitotic and meiotic chromosome preparations from insects and vertebrates,
Chromeseme banding techniques (G.C.Q. R. banding)*

tlowcevtometry.
Mclecular evtolegical wekpigues

In site hybridization (radio labeled and non-radio labeled methods)

Fish :
Restriction banding _
Molecuiar biology techniques

-\_300thern hybridization
=« Northern hyvbridization -
- -\ DNA Sequencing
-\/ﬁol)_'-f:nerase chain reaction (PCR1 =

*

R




Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates

As recommended by Central board of Studic
Approved » UF tha (iavernor of M.P.
Session 0| 6-1

M.Sc. Previous Zoology

I1 Sem iV Paper

s and

7 LTS

g ey

Max.Ma1'k§._100 B

Theory 85
C.CE. 15

Topic { Molecular Cell Biology and ge;‘leﬁcs///’

Unit — | Biomembrane
- Molecular composition arrangement and functional consequences
-L/T’ranspon across cell membrane diffusion ac{'ive transport. pumps, un
and antiports
- \_MHTro filaments and microtubules structure and dynamiés
~ Cell movements ipfrace”ular transpdﬁ, role of kinesis and dynein
Unit — {1 Cell - Cell signaling
- erace receptors
- \/Sreconc' messenger system
= \_&gﬁling from plasma mérﬂprana to nucieus

-« Gapjunctions and connexius -

Gty Tt yivs 55

Unit — 1 Cell — Cell adhesion and communication

,\_}q)‘ depandant homophilic cell — cell ahension

_/Qa/ indepandant homophilic cell — cell ahension

iports, sympoits




Chromosomal organization of genes and noi WGding N2
Lt -1V Sex determination g

- Sex determination in dtosophila
- Sex determination in mammals

A :
—vasnc concept of dosage compensaticn
- Cytogenetic of humen chromosoms
- \/H’é\an genome project (HGP) purpese 2 Implicatic

Unit - Vo&enetic Diseases and Genomics

o

.\}mﬁan gene therapy

- Prenatal diagnosis & \gf/r}efic counseling

- Genetic screening 5

-\/’»‘m:/cturai Genomics
- Wﬂnal Genomics

- v{,;eﬁg fibraries

- \ngenic animals & their applications'
Suggested Readings |
| - 3. Darnell, H Lodish ‘3.n-d D. Baitimore molecular cell biology scientific American book

Inc. USA |

- B.Alberss D. Bray, J. Lcwi&M. l;aﬂ', _K.lrobens and .i.[),- Wattson. molecular hiology of
the ceil. (Jal;land.!"u_blishi‘ng Inc. New Ydrk.
- John R. W. animal ceil culiure A practical approach masters. Irl. Press
Alberts et all Essentials cell biology gariand publishing Inc. New York 1998

- J.M. Rarry molecular biology

; Philip E. Hartman Gene Agtion

- L.C. dunn. principals of Genetics

- AM. Winchester genetics

0
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Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
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Session m W01 6-17
‘ Class: M.Sc.
SEMESTER - II
Practical : Ist

M.M. 50
General & Comarative Physiology and Endocrinology
Population Ecology and Environmental Physiology.
Exercise :
1. Fxpenment on Hematology Blood group, Total and different counts. 3
2. Demonstration of En?yme Action, and chlomatography 10
3. Estimation of pH__ 5
4. Detection of protein carboaydrate and fats. 5
5. Cadouriolegical spots comments on prepared histologica! slides. 10
0. Detection of Nitrogenous pr: )o’ucts in given samples: 5
7. Viva Voce

®. - Practical Records and wllcctlcm

A

Torwal Marks




M,M. 50
)
Tools and Techniques for biology.
Molecular cell Biology and Genetics
, I. Comments upon the structure and application of analyticz! insiruments 10
i. Colorimeter. ‘
, 1. Secirophotometer
i, . Ultacentrifrige
! o av. SR oand NMR spectrometer
Nis * Microwomy
' ©wvi, Chymogrophic Instruments
' ,
' 2. Problem and based on genetics 10
) 3. Estimation technigues based for RNA and DNA U
: 4, Estimation of Gene and Genotypic frequencies in iizhtof czedy weinbecey law
) bsed on faciai traits. _ ' 5
8. Demonstraiior\,ofchmmi‘samc polymorphism isozyze polymorphism in sonse
) ©insecl population. - - ‘ 5
) 6. Viva- Voce 5
7. Practical Record 5
) ;
Total Marks 50
) .
' |
b
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
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_Session &

Class: M.Sc.
SEMESTER - 11
Practical ;: I1Ind
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Department of Higher education, Govt. of M.P.
Seme§ter wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.

Session - R0$1Z
M.SC.‘ZO()Iogy : Max.Marks. 100
Semester | ﬂ}eofy 8,5
CEE 15
Paper I
Biosystematics, Taxonomy and evolution = mr ow e
Unit I
. Definition and basic concepts of biosystematics taxonomy and
classification. . _ : )
- History of Classification ;- e

Trends in biosystematics : Chemota)gqﬁf)m)//) cytotaxonomy and molecular
taxonomy ‘ _ ' ;
Dimensions of speciation and taxonomic characters.

ecies concepts : species category, different species concepts, subspecies ~ 3°

“and other infra-specific categories.

Aheories of biological classification: hierarchy of categories.—

?

Unit I1

- Taxonomic Characters — Different kinds.

- Origin of reproductive isolation, biological mechanism of

~ genetic incompatibility. -

- Taxonomic procedures: Taxonomic collections , preservation
,curetting, procefs of identification. '

- Taxonomic keys,different types of keys, their merits and
demerits. :

- - International code of Zoological N_()mér/lclature (ICZN):

Operative principles, interpretation and application of important
rules: Formation of Scientific names of various Taxa.

Unit 111

- Taxonomic categories.
- Evaluation of biodiversity indices,




Unit-1V

Unit—V

Evaluation of Shannon - Weiner Index.
B va[udtu 1 of Dominance Index.
Similarft tand Dlssnmla;]ty Index.

Concepts of evolution and theories of organic evolution.
Neo Darwinism and population genetics:

A- Hardy-Weinberg law of genetic equilibrium.

B — A detailed account of destabilizing forces:

1- Natural selectig:l i
11- Mutation

iii- Genetic Drift”

iv- Migration~

v- Meiotic Drive.¢

Trends in Evolution

Molecular Evolution

a) Gene evolution #

b) Evolution of gene families 7 -

" ¢) Assessment of molecular variationy

Origin of higher categories «

Phy]o.genetlc — gradualism and punctuated equilibrium.
Major trends in the origin of hi gher categories .
Micro and macro evolutmn

Molecular populatlon genetics
- Pattern of changes in nucleotide and amino and sequence.

Ecological significance of molecular variations (genetlc 254
* polymorphism). i el

Genetic & Speciation % . ' [ 26

- Phylogenetic and biological concept ofspemeb -9

3"4/

Patterns and mechanism of reproductive isolation.s
Modes of speciation (allopatry & sympatry) o '

e, - .
Ongin and Evolution & Economically important micros%es animals.
M‘—_,__—.
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Department of Higher education, Govt. of M.p.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M_P.

= Bexsion- e 1Y -

7 arks. O
MSc¢ Pl‘ﬁVlOl}S Max.Marks. 10

" : - Theory 85
Subject: Zoology C.CE. 15
SEMESTER -1
Paper-I List of Books

'SUGGESTED READING MATERIAL

L

2

M. Koto-The. Biology of b{odiversitiz~8pﬁnger

E.O. Wi]so‘n—Biodchfsity-Academic Press Washington._

G.G.—Simp_'sdn-—Pﬁnciple of animal taxonomy Oxford IBH Publication

company.
E-Mayer-Elements of Taxorfomy
Bastchelet—F—Introduclion to mathematics for lite scientists Springer
Verlag, Berling. '

2 .
Skoal R.R. and F.J.Robiff Biometry-Freernan, San-Francisco.
Snecdor, G.W. and W.G. Coch&ran Statisical Methods of affiliated-East-
West Press; New Delhi. _ y ' -

Murry J .D. Mathematical Bi(;IQ.gy-Springer, Verlag, Berlin.

E—
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Department of Higher education, Govt. of M.P.
Semester wise Sy]l:fbus for Post Graduates
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Approved by HE the Governor of M.P.

Session  RWBIP1B
Class - M.Sc. ' '
Subject - Zoology
Paper Title - Paper Il STRUCTURE AND FUNCTION OF INVERTEBRATE/S/—
Semester - P il 2¢
‘ Max.Marks. 100 >~
: . Theory 85
UNIT -] .
: : 4 C.CE. 15

1. Origin of metazoa
2. Organization of Coelom
A. Acoclomates
B. Pscudocoelomates
C. Cociomates
3. Locomotion.
A. Amoeboid flageller afld cillary movement in protozoa
B. Hydrostatic movement in Coe'enterata
: C. Annelida and Echincdermata
"UNIT 11

~ A: NUTRITION AND DIGESTON

Patterns of Feeding and digestion in lower metazoa, Mollusea, e
Echinodermata Filter feeding in polychaeta. |

B: Respiration

Organs of respiration : G]ils l;ings and trachea, respiratory pigments.
Mechanism of respiralion. :

UNIT - III , L

EXCRETION

Excretion in Iower invertebrates.
Excretion 1n hlghvr invertebrates.
Mechanism of Osmoregulation,

UNIT -1V

NERVOUS SYST I&: ,

3 ( l o
20




A. Primitive ngjms systems-Coelenterata and Echinodermata.

' B Advanced mefdvous system i Annelida,
Arthropoda (Crustacea and Insecta) and Mollusa (Cephalopoda)
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UNIT -V ¢
" A.INVERTEBRATES LARVAL FORMS AND THEIR
EVOLUTIONARY SIGNIFICANCE.
A. Trematoda and Cestoda -
B. Larval forms of Crustacea
C. Larval forms of Mollusea .
D. Larval forms of Echinodermata. ;
B. 1. Structure affinities and life history of the following minor
noncoelomate Phyla -
A. Rotifera 3 .
B. Enteprocta
2. Structure affinities and life history of the, following minor Phyla
A. Phoronida
B. Ectoprocta:

H Suggested Reading Material —
/l/.l Hyman, L.H. The invertebrates, Nol. L.protozoa through Ctenophora,
McGraw Hill Co., New York
2. Barrington, E.J.'W. Invertebrate structure and function. Thomas Nelson
anmd Sons Ltd., London. . : o2 :
3. Jagerstein, 6. Evolution of Metazoan life cycle, Academic Press, New
York & London. ' :
A Hyman, L.H. The Invertebrates. Vol. 2. McGraw Hill Co., New York.
»¢Hyman, L.H. The Inveriebrates. Vol. 8. McGraw Hill Co., New York and
London. '
6. Barnes, R.D. Invertebrates Zoology, III edition. W.B. Saunders Co. %
Philadelphia. = _ -
. Russel-Hunter, W.D. A biology of higher invertbrates, the Macmillan Co.
Ltd., London. i oL )
8. Hyman, L.H. The _,'Invertf:bgtes smaller coelomate groups, Vol. >~
- V.Mc.Graw Hill Co., New York.
9. Read, C.P. Animal Parasitism. Parasitism. prentice Hall Inc., New Jersey.
v10. Sedgwick, A.A. Student text book of Zoology. Vol. LII and {II. Central
Book Depot, Allahabad.

- M. Parker, T.J., haswell W.A_Text book of Zoology, Macmillan Co.,
Londol, o=

~<h '
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~ M.Se. Previous
I Senr111 Paper

Quantitative biolog);,biodive.rsit} and wildlife

Unit -1 Quantitative biology
- Basic mathematjcs for b.inlogists‘ d
- matrices and vectors
- Exponential funciiqnsr
. - Differential €quations integraliugl
-~ Periodic functions

= Sprobability distribution propcr{iéé and probability theory

“Unit-11
- I;‘xpen'menta!‘ des‘i gning andiampﬁng th‘eory .
- Completely rarldbrrajzcd design and randomized block design
~. Analysis of variance -
¢
2 Coa‘e!aliog; types of correlation

- (Karl Personls coefficient correlation

- Regression ,
= 2 -l
% R . =
j@ _
£




~ - 11 Biodiversity
F f/;' i

1
conceptiand principal of biodiversity

causes for the lose of biodiversity

E .“mmﬁqm

Biodiversity conservation method

- Medicinal uses of forest plant .

Unit — IV Wildlife of India, types of wildlife
- Values of wildlife positive and negative
- Wildlife protection Act
3 ¢

- Conservation of wildlife in India

- Endangered and threatened spices

Unit — V Wildlife and conservation
- National Parks and Sanctuaries
- Project Tiger ‘ ;

- Project Gir lion aﬁg Cfac’ogile breeding project

;
Ej
s

- wildlife in M.P. with referénces to Reptiles Birds and mammals
- Biospheres reserves
Suggested Readings Materials
*

w :
- - Bataschelet. E. 'hltroductior?lo mathematics for site scientist springer-verlag, berling

- Jorgenserr S. E Fundamenta! of Eco!oglca! med!mg E. scncrNew York

- Lendercn D. Modelling in behavioral ecology Chapman & Hall London U. K
- So‘(al R.R.and F. J. Rohit Biometry Freeman San Francisco
- Snedecor, G.W. and W.G. cochran, statical metheds, Affilited East, West Press New

Delhi (Indian ed.)

- Muray, .D. Methamatical Biology, Springer Verlag Berlin

: % [@” :
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Pelon, E.C. The imgipreiaton of ecological data -

ordivation

A. lewis - Biostatics

R.K. Mahajan Methods in Biostatics
V_B. Saharia wildlife in India

S.K. Tiwari wildlife in cenlmi India
J1.D. M\urrey Mathematical Biology

Georgs & Wilians Startical method

A promer on classifica

R K. Tondon Biodiversity Texonomy & Ecology

M.P. Arora An Introduction to prevantology

P.C. Kotwal Biodiversity and conservation
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Suggested reading materials:

i. M. Koto : The Biology ofBiodj\férsity. Springer.
2. E. O. Wildon : Biodiversity. Academic Press Washington.
3

G.G. Simpson : Principles of Animal Taxonomy. Oxford IBH
Publication Company.

4. E. Mayer : Elements of Taxonomy.
5. Dobzansky : Biosystematics.
6. Dallela and Sharma - Anim
L. Dodzhansky: The Genetics
Press.
8. Futuyama D.I. Evolution
9. Jha A.P. : Genes and Evo

al Taxonomy and Museology.
and orlgin of species. Columbia University

ary Biolbgy. INC Publishers Dunderland.
lution — John Publication, New Delhi.
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v Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
‘! As recommended by Central board of Studies and
) Approved by HE the Governor of M.P.
) Session : QO/E 18
Max.Marks. 100
b Class: M.Sc. Theory 85
, — - SEMESTER -1 CLE. B
; ‘ Paper: IVth Paper '
’ BIOMOLECULES AND-STRUCTURAL BIOLOGY
) | © g
} Unit -1

_ Chemical Foundation of bilogy 3
: / ?

- PH, PK, acids baécs, buffers, weak bonds

= - Free energy, resonance, isomerisation
- Acid soluble pool of living tissues — aminoacids, -
} monosaccorides, oligosaccharides, nucleotides, peptides..— 3(9 Y 7 oS5 Joé, déF.
- Nanoparticles . '
b - Biomaterials
: Unit—1II o oo -
L] i 1. Primary, Secondry, tertiary and quaternary structures of proteins, protein folding and — 6 (-/ ~69 'dz'
denaturation 7 ; g ' o ik
? 2. DNA & RNA: Double helical structure of DNA, Structure of RNA, role of RNA in gene 13y~ S
, expression ' , ' e
) 3. DNA replication, recombination and repair — ~Z Y5~
- 4. Functional importance of lipid storage and membrane lipids — 3.2 L’
v 5. Membrane channels and pumps SUs
3 Unit — 11T o " :
1. Basic concepts of metabofism?“Couplcd and intercopnecting reactions of metabolism
) cellular energy recources and!éTP synthesis 34
2. Glycolysis and glyconeogenesis - w1g"
b 3. Ciricacidcycle-44¢ - _.yz)  ° .
4. Oxidative phosphorylation : Protein and it’s regulation
5 5. Fatty acid metabolism: Synthesis and degradation of fatty acids
: Unit— 1V R ' .
) 1. RNA synthesis and splicing — 7§ “
2. Biosynthesis of amino acids - 66§~
3 - 3. Biosynthesis of nucleotides — € 973 - - :
\ 4. Biosynthesis of membrane lipids and steroids — F'§ — 7/-2 6
- 5]

Protcin synthesis — g7




L]

Uit =V

f . Enzymes: 'I'ennmop%cs: ciass_iﬂcalim] and basics of enzyme Kinetics
o 2. Mechanism of enzymd catalysis
E” 3. Regulation of enzyme action e
4 3 4. Concept of free energy and thermodynamic principals in biology yith ij ,) -
: 5.

Energy rich bonds, compound and biological energy transducers

Suggested Readings:
] i. Voet, D.and J.G. Voet. Biochemistry John Wiley & Sons.
Freifelder, D. Physical Biochemistry W.H. Freeman & Co.
Segal, L. H. Biochemical calculations John Wiley and Sons
Creighton, T.E. Protein Structure and Molecular Properties W.H. Freeman & Co.
Freifelder, D. Essentials of Molecnlar Biology :
Wilson, K. and K.H. Goulding A Biologists Guidg to Principals and Techniques of
B Practical Biochemistry ; -
Cooper, T.G. Tools of Biochemistry
Hawk, Practical Physiological Chemistry .
9. Garret, R.H. and C.M. Grisham. Biﬁhemistry. Saunders college Publishers.
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Total Marks

Departme‘n% of Higher, education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P..

Session | QO/Z -13

Class: M.Sc.
SEMESTER -1
Practical : Ist

»

MM, 50
Spotting — Classification and identification of various phylum.~" 10
One major dlssectlon of various systems of invertebrates — 10
o
Squilla, Prawn Sepia, Loligo.
One minor dissection- Grosshopper, Honeybee, Echinus, Starfish, Aplysia. 5
Mounting material - permanent balsum mount 5

Spottings related wiih Adaptatmn Homo;og;cs Analogics and modlﬁcatmn of

month parts :
5 \./

. Viva Voce.

10

- Pratical Records, collection =~~~ ' : 5




: Department of Higher education, Govt. of MLP.
f‘ Semester wise Syllabus for Postgraduates
As recommended by Gentral board of Studies and
Approved by HE the Governor of M.P.

‘Session RO [?“ [

"~ Class: M.Sc.
SEMESTER -1
Practical : IInd

¥ : i | M,M, 50
_ Pe Preblem based on Biodlvcrmry and w11d ltfc 20 -
! d Mammals and Fishers group (Spots 5 +5 Y

' 2. Txercisc on mean, mode, & Median. / 5

; 3. Cell division preparation of slid on Meiosis & Mitosis. - 5
4. Preparation of dlffereni types oi chromosomes 5.

) 5. Viva - Voce i 10
6. Practical Record and .colk_:ctmn. ' 5

)

) Total Marks 50
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