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1. Change in Statutes/Ordinances/Rules/
Regulations Syllabus and Books may, from
time to time, be made by amendment or
remaking, and a candidate shall, except in so
far as the University determines otherwise

_ comply with any change that applies to years
he has not completed at the time of change.
The decision taken l."n'_v,r the Academic

Council shall be final.
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MAHARSHI DAYVANAND SARASWATI UNIVERSITY, AJMER
SYLLABUE
SCHEME OF EXAMINATION AND COURSES OF STUDY
FACULTY OF SCIENCE
M. 5. LOOLOGY SEMESTER SCHEME
(WITH EFFECT FROM 2016-17}
WNOTICE
Charge in Stamces Ordinances Rules Regulaiions’ Swllabur ard Books sy from fite
fo fime, be made by omendmend oF remtaking, and 0 comdlifoe shatl, excepd inso for as
the Liniversity determines atherwine comgply wilh aay ehomge that aoplies jo wars he
hes mof complered af the fime of changpe. The declirlon taken by the Academie Counncll
shadl be fTmal
M5 TOOLOGY SEMESTER SCHEME OF EXAMINATION
1. The maximuem marks of each Semester Examination will be 300, There shall be two
semesiers m one year and four Semesters in all. it will be necessury for s candidate o
pass in the theory as well as in the practical examination ssparstely. Criteriz for pass
percentage and divizsion will be as per the university policy for Semester Scheme
preseribed uniformby by the univershiy,
L. There will be four theory papers n each of the four Scmesters and 16 papers in all,
Each paper will have maximum marky afl 50 aad examination will be of 3 hours domiion.
Theere willl be oree Practical Exarinstion af § hours dumtion in one day with maximum
of 10 marks in every Seevester,
3. Ench theory paper is assigned fosr hours per week of tesching, Practical classes arg
assipned 18 hours per week, Seminars are assigned two hours per week which includes
seminar prosentation alopg-with 1ext submission,
4. Scheme of examination in Individual Semester and distribation of marks n esch
paper willl be ag pmdey ; s

Curriculum & Scheme of Examination for M.Se. Zookegy
Semeater Number

& Paper Nemenclature Totul Marks
Semester |

Paper-1  Taxonomy, Biodiversity and wild Life 50
Faper-1  Structure & Fonction of loverichrates LTI}
Faper-1  Biochemistry & Immunology 50
Paper-4 Physiology & Endocrinabogy 50
Faper-5 Practicals 10
Tolal 1040
Semester 11

Puper -6 Molecular Biologydk Bictechnology S
Paper-7  Genetics & Biological techinques 50
Peper-§  Evolution S0
Paper=-9%  Chantitative Biology Sl
Faper- [ Practicals 1
Total 3@
Semester [

Faper- 11  Biology of Chordades 14
Paper- 12 Develapmental Blology Al
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=13 HP@HNBTEI'WEF
mrﬁ mdm:mwarw i
15 Practicals 100
Paper-
Total
comester TV "
Paper - 16 Fn:uh;nmr +
Paper- 17 Ethology )
Paper - 1B ?‘ipﬁm:hl\’apu.ﬂﬂfﬂ_fﬂ'ﬁﬂ'l =
Paper « 19 Eﬂpﬁla]'l*up:t.ﬂ..r'ﬂﬂl.rm‘f.'r o0
Paper- 20 Praclicais 1
Total
ﬁpmhlﬁp:rh-f_‘mﬂiu'lqg:.' .
Epmmmlﬁ-ﬁn-.-wmﬂlﬂwhﬂ
mﬂmﬂu-_w
Spectal Papet E- hintnmﬂu]};winpnmn'lﬂ Blokozy
-ﬁpnchltlapﬂF-E.rd

SEMESTER-I
Paper 1- Taxonsmy, Blodivarsity and wild Li(e

mmﬁmnﬂ Jasio,

ﬂmwﬂfﬂ“lﬂ-ﬂ’p““ - Polytypic Specis
2 wﬂwhlﬂﬂ-

gwﬂ,nw- indices, Shannon Weiner Inder:

Girpikarity st Dissimilaricy foek sy and Miolecular Taxonary

ﬂmmﬁwm“mﬂrﬁw m-i,jﬁmaqbunﬂr?ﬂﬂﬂﬂﬁ .

M.D.S.U. Syltabus / M.Sc. Zoology / 5
Unmit-1 ]
1. Biodiversity- Concept, principles end Types of biodiversity
1. Major biodiversity aress of the world: Bindiversity hotspats
1, Indian Biodiversity Areas : Zones of faunal distribution
4, Major protected ardns and their importance
5, Causes for the Joss of blediversity
&, Biodiversity conservation methods
Unkt I
1. Wildtife and conservation:
) Wild life reserves and blosphers reserves
b} Maticnal Parks and Sanctuaries
¢) Single species/single habitar based conservation programmes — (Project Tiger,
Praject Gir Lion and Crocodile breeding project)
2. Wildlife in India, Endangered and threatened speeies
3, Wildlife In Rajasthan with references to repliiles, birds and pnamassls.
4. Indin’s role and contribution on conservation of wildlife
5. Forestry-Forest resources, srosion, deforestation and afforeststion
6. Wildlife protection Act
7. Institutions and their role in conservation-Zoos, Narural history maseums,
Zoologicn! survey of India, Forest research institute, survey of India,
Central marine fisherles reseanch institute und NGOs.

Eugpested Reading Materials:
s B.HMSE - The Preservation of Wild Life in India
# B.H.MS5.- Wild Animals of Indin.
s  B.K Tiksdsr ‘Threstened anfmals of Indis
s Chaudhary A B.- Sundarbans Mangrave {Ecalogy and Wild Life).
L]

Darwin. . — Origin of Species, Wetts & Co. 3 and 6 Johnson's Cours, Fleet
Street, E.C 4, London.

E. Muyer & Peter D. Ash lock- Principles of Systemtic Loolagy.

E. Muyer : Elemeanis of Taxonomy

E.D.Wilson: Biodiversity, Academic press, Washington

E.O. Wilson- The diversity of tife (the college edition), W W Northem & co.
(G Simpson :Principles of Animal Toxonomy. Oxford TBH Publishing
Company

- 8 8 & &

M, Kata: The biclogy of diversity. Springer :
Boamer, A5, — Vertebrate Pulaeoniology, University Chicago Press, Chicago,
illanaas.

Paper- 31 Structure gnd function of Invertehrates

Time: 5 Hours Max, Marks: 50
Moke:

Syllabus of each paper is divided into three units. The question paper is divided inta
three parts. Part-A, Part-B and Par-C

Part-A { 10marks): Part A §s compulsory and containg 10 questions. At least thres
questions will be set fram each uit and each question carries | mark. {50 words each)
Part-B {10 marks): Part B is compulsory and contabns five gquestions, taking at east
ore question from each unit. Candidate is required 1o atiempt all 5 questions, Each
question carries 2 marks. {100 words esch)

Part-C {30 marks): 6 questions will be set tnking 2 from each unit. Candidate is required
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b0 atiempt 3 guesiions, taking | from each unit. Each question carries 10 marks, (400
wirtids eachl
Unit=l |
I, izadron of Coslome
&) ?c%m:hwm Pucndo ooclomates =nd Coslamatss
b Protostomia and Dretervsiomis
2. Locomation: :
2) Amoebold, Flagelber and Ciliary govemel in proozos
by Hydrostatic movemenis fn Coslenerata
i Echinadenmain i :
jl;mﬁ?::ﬁ phym:@mlnmhmminvnlwﬁ in diFerent kinds of movernents
3. Mutrition end Digestion: G
Pasterns of Feeding mechanksms gnc digestion = A .
;]; Amoeboid feeding, Ciliary feeding. Filier feeding, Parasitic mode of fesding
¢} Feeding mechanisns in insects and echinmdenns
Unit=IL
L. Resplration
a) Orgare of respiration : Gilllke, husygs amd rachee.
b Respirmtory plgments.
¢} Mechanism af respiration.
2, Exeretlon: _
) Excretion in Jower imvertchrales
by Exeretion in higher invartebraics : .
-.-:: Drgane of excretion: Coelom, oelgmaducts, Mephridia and Malphigian tubes.
¥ Wiechanism of Excretion,
¥ Mechanise of Osmaregulution.
3, Mervows Sysem ]
iEniti himpdermaia
Primitive Mervous syslems Coelentrald and B
Eﬂl .h:limlmd nervons sysem ; Anncdide, Arthropoda (Crustacea and Insecta)
d biedlusca (Cephalapoda) o
:]1' Receplors: structural and functional organization of the mechanorecepion,
chemoreceptors end pholarecephoni.
Unit-111
1. Repraducticn:
jen i Prosogos, Porifera
;]i?em?lﬁnnﬂn: Metazon: Asexunl Reproduction in Creelenteratn and Polychaetes
sesual B in, Parthennpenests _ .
qd]i-i:;mdu{r]::“wghm harmones mdmll:ui'hmmum.rs in moltng.
&) invertebrate larval forms and their evolutionary _sngmﬁn:-m::n
% Structure aifinities and lifs history of the following minor Phyla
a) Botifera
) Entoprocin
)} Phosonide
d} Ectoprocia
Supgested Reading Materials:

« Barnes, B.D. Inveriehrates Zoology, [ edition. W.B. Saunders Ca.

Philadelphia

M.ILSLL Syllabus / M.Sc, Toology /T

Barringion, E.LW. lovertebrate structure and function. Thomas Welsen and
Sons Led., Landon,

I{_'rman, L.H. The Invertzbrates smaller coglamate groops, Vol Wie Graw
Hill Co., Mew Yark,

Hyman, LH. The Invertebrates, Mo 1 Lprotozoa through Cienophora,
bdicliraw HIN Ca., Mew York

#  Hyman, L. H. The Invertebrates. Yaol. 2. MeGraw Hill Co., Mew Yook

=  Hyman, LH. The Invertebrates. Vol & MoGraw Hill Co., Mew York and
Laondeon.

= |agersizin. G Evolution of Metmzoan life cycle. Academic Press, Hew Yook
& London.
«  Parker, T.1, Heswell WA Text book of Zoology, Macmillan Co.. London
& Read, CP Animal Paragiticm, Parasiism, prentios Hall Ine. Mew Tersay
+  Russel-Hunter, W0, A hinlogy of highes invenbrates, the Macmillan Co.
Lid., Landon,
= Hedgwick AA, Srudent 1exn baok of Zoplogy. Val. LI and 111 Cemral Book
Depat, Allakabail,
Paper- 3; Biochemistry and Immanolegy
Time: 3 Hours
Maote:
Syliabus of each paper is divided into three units, The question paper is divided into
thees parts, Pari-A, Part-B and Pant-C
Part-A [10marks) Part A i compulsory and contains |0 questions, AT [eest three
questions will be set from ench unit and each question corries § mark. {90 words each)
Part=18 { 10 marks}: Part B is compulsary and confaing five guestions, taking at feast
e qh:rliucn Irom each unil, Candidale is reguired 1o uII.u'rlpl.a.ﬂ 5 guesrions. Each
question carries 2 marks, | 130 words ench)
Part=C {30 marks) & questions will be set taking 2 from sach unit, Candidase is required
1o attempl 3 questions, taking | from esch unit. Each question camics 10 marks. (00
wards encih)
Uinit-1
1.  Chrgamic constifuents in the living sysiems:
2. Definition, general properties, cixssification, configurstion and importance
af Carbobydraies, Proteins and Lipids.
3. HNuoclesoprodeing:
o DNA : Double helical structure of DNA, DNA replication,
recombination and repair
b, RMA: Strectdre of RMNA, rode of RNAin gene exprestion, HMA
synihesis and splicing
Engymes: Terminologizs, classification and basics of enpyme kinetics
Vitnmins: Classification, stnscture, occarrence and functions of fat sotuble
and waber soluble vitamins

Max. Mprks: 30

> on

Unit-11

2. Basic concepts of metabolisem:; Criabolism, Ansbolism, Metabolic pathway,
regulation, concept of fres energy

a] Carbohydraie metabolism: Enzymatic reaction, regulation and impartance
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of Ghycolysis, Citric acid eycle Pentose phosphate pathwy, glycogenolysis.
ghveopgenssis , gluconengenssiz. _
b} Lipid meiabolis @ fafty acid cociibation, fatty meid blosynthesis,
bingynthess of riglyeerides, Chplesternl _
¢} Aming acid metabakism: Carabalism of amino acid, trarsaminaton,
temmination, l:ius;ndm’nsufm:ld arsins acid, fate of carbon skelelon
d)  Nucleotide metabolism: Degradation of paring and pyrimidines
nucleotides, biosynilesisi De nove, salvage pmbwerysjol purine and pyrimiding
nucieotides :
1. Oxidntive phosphoryiation and mechanism af ATP blogynthesis
Unit-111
1. Owerview of the imimung sysiem:
a) Components of the knmune $ysEm
b} Principbes of innate and adaptive immunity .
¢) The recognition and effsctor mechanisms of the adaplive immunity- oRtgen
wnd EmmumogEnicity
d) Clonal selestion theory.
2. Antigen recognition by Immune wilis
3 Effectar mechanisms and regulation of immune respons=s
4. Immmunity in health and disense
Sogpested Rendin Muierials:
s Clark .ﬂ.lﬂwim'. Experimental Blochemistry. Frecman, 2000, A blologist
e 1o principles and Techniques of Practical Biochemistry-
a  Cooper, TG Tools of Biochemisiry
Creighton, T.E. Protein Structuse and Molecolar Properties WAL Freeman
& Co
Freifelder, D. Essentinls of Molecular Biology
Freifelder, D. Physical Blochemisiry W.H, Freeman & Co.
Garkend Science Pablishing, Mew York, USA.

Hawi, Proctical Physiological Chemistry

|mmBiu1np~mmmwhhﬂihm&ﬂmmm.

Walport and Shlamehik, (ath Ed,, 2005, _

o Immunolopy, David, Brostoff and Roitt, (Tth Ed., 2006), Moshy & Flsevier
Publishing, Cansda, USA,

K. Wilson aed ELH, Goulding EIBS Edn.

o Kuby Immunobogy. Richord, Thomas, Barbara, Janis, [5th Ed,, 2003}, W. H.

Freeman and company, New York, LISA.

L. Lusmmer (ed), Practical Biochemistry, Tatn dcliraw Hill

»  Segal, LH Diachemical calculations John Wiley and Sons
e Voel, D, and 1.3 Voet, Biochemisiry John Witey & Sons.
«  Wilson, K. and K.H. Coualding A Biologists Guide to Princigals and
Techmiques of Practical Biochenistry
Paper- 4: Phiysiology and Eadocrinlogy
Time: 3 Hours Mlax, Marks: 50
TMNote:

Syllabus of each paper ls divided into three units. The question paper is divided into
three parts, Parl-A, Parn-B and Part-C

G, 1. H, and C. M. Grisham. Biochemisry. Swunders college Publizhers.

M.D.S.U. Syllabus / M.Se, Zoelogy /9

Part-A (10marks): Part A Is compubsory and containg [0 guestions. At least three
guestions will be set from cach unit and each question carrics I mark. (50 words each}
Part-B {10 marks): Pary B is compulsory and contains five questions, tskng at benst

ame question from each unit. Candidate is required to sttempt all & gquestione Each

question carries 2 marks. | 100 wards each)

Part-C (30 mearks]: 6 questions will be set taking 2 fram cach unit. Candidase is reguired

to atempt 3 questions, taking | from each unit. Each question casries 10 marks, (400
wonds sach)

UNIT-1
I, Digestive system:
a)  Mamre of food-siuff )
by Various types of digesiive enzymes and their action in alimentary cansd,
¢} Absorption and assimilation of food
di  Mervous and hormonal comtrod of digestion
e} Energy balance
2. Circulatory System:
a) Compasition and function of blood, :
b) Haemopoiesis, biood ciotting, Blood volume, Blomd valime regulation,
2} Immunity, homeostasis,
4] Myogenic heart, ECG - its principle and significance, cardine cyele,
g) Henrtbent, blood pressure and blood groups.
3.Respiratory sysiem:
a) Respiratory organs {gills, rachea and lungs), respiratory pigments
b} Mechanism of breathing,
¢) Physialogy of respiration, control of breathing,
d)  Asrodynamics and BME.
UNIT-I
4. Excretory sysbemit i
g} Comparative physiology of excretion,
b} Functional architecture of kidney and nephron,
g] Nitrogenous end products, formation of urine and its hormonad caatrol,
d)  Role of Kidney in osmoregulation, urine concentsation.
€] Waste slimmation, miclurition
fi Electrolyle balance, acid-base balance.
5. Muscular gystem:
a) Tvpes and propenibes of muscles,
b} Fusctional architecture of skeletal muscles,
¢] Biophysical and biochemical events during muscular activity,
6. Neryouws syslem:
n)  Fonstlonal architecture of peurons,
by Cirigin and propagation of oerve impulse through axcon, Action potential,
synaplie iransmission,
¢h  Heflex arc and reflex action,
d) Ciross neuroanatomy of the brain and spioal cord,
g} Central and peripheral pervous sistem,
LNIT-111
T, Sente organs:
n}  Structural architecture and functioning of eyes and ears,
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1]
€
]
)

fi

Teube response,

Thermoregulation and cold tolerane:

Heat batance mnd exchange, endothenms Vs ecipberms,
Copuniber-cirrent heat exchanger,

Tarpor, hivernation and assivation,

8. Endocrine glends in vemebrates, their hormones and reloted diseasss.
B, Reproduction:

n)

]

Reproductive cycle,
Reproductive processss (implantation, parurition and lactation)

Lk, Menro-endocrine regulators in insects and mammals, pheromones.
Swgpested Reading Materials

C.R. Marlin- Endocrine Physiology-Choford University Press.
EJW Barringtion-Creneral & comparative Endocrinology-Datord, Claredon
Press
R.H, Willlams-Texi Book of Endocrinology-W.B. Saurders
Ecken Al Plosiology Mechenizms end Adoemtion. B Ecken (ed). 5thedition,
WoH. Freaman and Company, Mew York.
WS Hioar {ed)= General and Comparative Animal PhysiobogyPrentice Hall
ol
Ind
K.5 Schiemdt Neilsen (ed) - Animal Physiology: Adapiation and
Environment,
University Press, Cambeidge, UE.
Strand. UL~ A repgulawry Sysiems Approsch. Physiobopy: Macmillon
Mublishing Co., Mew Yark,
C.L, Prosser (ed)- Eovironmental and Mewabolic Animal Physiobogy, Wiley-
Liss Ind., Mow York,
P Willower, G Stone, and [ Jolnson {eds)- Environmental Physiology,
Bikzckuell Fublishing, Oxford, UE. )
®C Mewsll (ed) - Adapiation to Environsment: Bszavs on the Physiology of
Morine Animals y
1976, Bugterworhs, Londan, Lk,
QM. Loww- Physiological Animal Ecology, Longman Publishing Groug,
Harloss, UK
A Gorbman et ol Comparative Endocrimology, John Wiley & Sons.
Paper 52 Practicals

Taxenomy, Blodiversity & YWild Life

Use of txonombs keys io pdentifly at beast 5- 10 orders of inseets (up o order
bzl anly).

Compesiion’ astesament of mxoponus diversity in a2 hobitog. {prassinnd,
artd bened wet land e10,}

Wit chearacleristics of diiferent biomes and mesk thelr bacation on world meap
Mark meajor rivers of workd on world map and five dverne sysiem of Indin
o India qaap- visat a iver o pond-submii a write up

hake & dizgram of 2ooves of sea | wine characteristics of cach-visit any sea-
subvmit B repoin

Understand about coral reef, their tvpes, structure and their mark their [ocation
in warld and [ndia's map

M5 Syltabus / M.Se, Zoology / 11

*  Mark major Ecozones of India on India's map-visit a desert , grass land ar
rain forest submit & write up
. Marl-: important sanctuaries and national parks of Rajasthan on map, and
write details of any three
Structore & Function of Invertebrates
Identification, Classification and study of the animals from major invertehraie
groups { Protozes to Hemichardate including minar phyla)
Larvae- Planula, Redin, Cerearia, metscercaria, Trochopors, Nauplivs, Zoea,
Mysis, Phyllosoima, Trilobite larvas of limulus, Antedon, Veliger, Bipinnaris,
Ophiopluteus, Echinapluteus, Auricularts, fornaria
*  Virtual dissection of invertebrates using commler softwass
Or
*  Dissection: Nervovs System, Leoch, crab of Scorpion, Mytillus, Sema,
Aplviza, Sea Urehin, Holothuria, Star Fish,
= Permanent Mounting
Biochemistry
»  [dentificarion of protein, cachobydrate and lipid in vari i
wrain P yid & Various fissuesfoaod
Idesufieation of different kinds of mono-di and polysaochasides in biolagical
/fond materiaiy
Verification of Beer-Lambert’s Low using any calour sobuticn
Dieterminetion of ahscrption masima of & coloured solution
Plodting of standard corve
Cruantative eslimation of the following in variows tisses
Carboiyrdrates: Glycopen, plucoss and sscorbls acid,
Prodeins “Towd pratsins
Lipids: Totad lipid, Phosphalipids and cholesternl
Nucleic acid: DNA and RNA
Enzymes: Acid and alkaline phosphates
Paper chremategraphy: unidimensional chromstography, using amins acids
from purified ssnples and biodogical materiaks.
= ?T {FAGE electrophonesis, determination of serum prodein through paper
ALE
=  electrophoresis
#  Determination of pH of different solutions
Physiology & Endocrinology
* Demonstration of the use and operntion of oscilloscope for recording
neurvelectrlc sctivity and electrocardiogram.
Phatometric determination of baemaglobin in blood sample.
D;;-'[rnmndhl.um of MCV, MCH, MCHC and colour Index of the given sample
a ;
*  Demonstration of the blood clohing time, erythrocyte sedimentation rae,
heemelyais and crenation,
= [Determination of the ures in urine
*  Detlerminstion of the glucese in urine,
*  Radiation uptzke in various tissues: clementary idea of using radinactivity
detection instrusmenis, E




12 | M.D.S.L., Syllabus / M.Sc. Zoology

s Sady of dipestive enzymes in different parts of the alimentary canal,
Seminar —
Studenss have 10 [u'cpmm'-dmmpap:snn:h:rdmﬁmpinsnrmmdmuu
pessnrch i the fleld of 1ife sciences mﬁcsmmmwﬂmmm he semesher.
mﬁlprmnﬂmwpﬁumm;mﬂm glides ee. for sesniniar.
Moz
(i} Lise of animals for disssction and practical work is subject to the conditions that
ihese are nat binned under the Wildlite Pratections AcL
(i} Thoss [nstitutions which arc alrendy having £oology Museums should nat procure
Muscum Specimens now onwisds ard should use charts/slideaimodels/photographs
and digitnl slternadives in cage of need, Those new inatifutions which are not having
Faokogy Museum in their Department should provide leaming related to zoological
specimens with the belp of charta/slides'models/photographs sed digital ahematives
and visit of sodends to already esmnblished museums, h

lnstructions for Practicals

Miax Marks: 10 Time: 05 Hours
The Board of Examiners will constitate of one Exiernal Examiner ard one Iobermsal
Distribution of Marks Marks

1. Spotting 24

3. Dissection Permanent Mounting ]

1. Exercise on Biodiversity’ Wild Life ]

4. Emercise on Biochemistry (i}

£ Exercise on Physiology L1]

6. Imsect ientification using Taxenomic ey 10

7.  Saminar L1}

2 Vi io

9. Record Ag

Grand Total 100

[ SEMESTER-II

Paper 6- Molecular Biology & Biatechnology

Thme: 3 Hours Mz, Marks: 5
Mote:

Syitabus of each paper i divided into three units, The question paper is divided into
theee parts. Fari-A, Pari-B and Part-C

Part-A {10marks); Part A is compubsory and comtains 10 questions. Al least three
questions will be set from each wnit snd each question cirries | mark, (50 words each])
Purt-B {10 marks): Part B i3 compualsory and containg five questions, taking af least
one guestion from cach unit, Candidate is required 1o atiempt all 5 questions. Each
uestion carries I marks. { 100 words each)

Part-C (30 marke): 6 4 joens will he set taking 2 from each umit. Candidate is required
10 ellemmpd 3 questions, taking | from each anit. Esch question carmies 10 marks. {400
wirds each}

UNIT L

1. Genern! accownt of Mucleic acids

g} DA replication

M.D.5.U, Syllabus / M.S¢, Zoology / 13

a)  Prokarvotic and eukaryotic DMA replication.
b} Mechanics of MA replication
c E.m:gmus and acoessory proteins involved in DINA replication.
2, Tramscription
g} Proksryatic Fanscripiion,
B} Eukaryote anscription.
¢) Regulsory clements and mechanisms of treamscriplicn reguketion.
4y  Transeription teminatian - ailenuation and amiitermination.
g] {Gene silsncHp.
1, Post-ranseripibonal modifications in KMNA
a} - Coap formation.
b) End processing and polyadenylntion.
el Splicing and editing.
d)  Muclear expent af mENA
g] RMA smbiliy.
4, Translation
gy Cenetic code
b} Prokaryotic and eukarystic trunslaion
¢} Repubation of translstion
&) Co-and post-translation modificatlons of proteine.

g} Holidey jonction
By FLPFRT and Cre-Lox recombinnlion.
g} RecAand other recombinases,
dy  DNA repair mechanisms.,
2. Molecular mapping of genoms
al Cienetic and physical maps
b) Scuthern hybridization, fuorescence in situ hybridization] FISH) for
¢} Genome analysis.
H::'r ﬂmﬂ' mmnmp m{nwf analysis{ RFLF. RAPD and AFLF )
L o1 LP in forensic, disense prognosis, penstic counseling and
f) pedigree snalysis o ;
g) DNA Sequencing. Sequencing methods, sequence submission, sequence
alignment. YN A fingerprinting
3, Signal transduction in bacteria and animals, Complementstion  and molecular
: recognition, liposomes.
:mh]!;lmlﬂu biology of Cancer, Oncogenes, Chemical Carcinogenesis, transpo genes
|, Transgenic animals and knock-puts
8)  Product
bl Applications
¢) Embryonls siem czlis
d) Care & breeding of enperimental animals
e] Bipethics
2. Assisted reproduction techoologics
a) Embryo sexing and cloning.
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by Screeming for genetic disorders.
¢t 15D GIFT ste
4y Clonlng of animals by nuclear transfer.
3. Asaays
a) Chemical nssays
by  Banlogical assays: in vive and m witro aesays
4. Microscopy = Principles of light, transmission, scanning, alectron, phase-contrast.
5 Microphotography, Image analysers and their applications.
Suggested Reading Materials:
» B ATberts, D=Bray, 1 Lewis, M. Rafl, K. Roberts ad |0, Watzon Molecilar
Binlogy of the cell- Carland Pub, Mew York
= Benjamin Lewin @ Gene VT Oxtord University press. UK
#  TD Warson, W H Hopking, | W Roberts, T A Steitiz,and A M Weiner: Maolesular
biology of the gene: The Benjamin'Cummings pub. Codne., Californis
« | Damell, H Lodish and D Baliimons : Molecuiar cell bology. Scientific
Amertorn boaks. Inc USA.
s | Sambrook, E F Fritech and T Maniatis MMolecolar cloning: A laboratory
Manual, Cold spring Hachor laborutory press, New York
s John B W Masters ed Animal cell culture- A practicel approach, , IRL press
s K Wikon and B_H, CGoualding A Blokegists puide to Prnciples and techindques

of Bischemistry, ELBS Edu.

e New York,

+  P.D.Dabre, Introduction io Practical Molecular Biology, John Wilerk Sons
Lid.

»  publishers Inc. Mew York
s R A Meyvers{Ed) Molecular biology and Biotechnology. A comprehensine
desk reference, VCH
*  Roberi Braun Introduction to mstrumental analysis:, Mol Hill
International Editions
*  T.ABrown Moleculor Biology Lab Fa, (Ed). Bios Scientific Publishers Lid.
Paper- T: Geneties & Biological techniques
Thme: 3 Hours Max. Maria: 50

Mobe:

Syllabuz of pach paper i divided into three units. The question paper is divided nto.

thies parts. Fan-A, Peri-B and Pan-C

Par-A (10marksk: Past A s compulsory and condaims 10 questions, At [easi theee

questions will be set from ench unit and each question carries | mark, (50 words each)
Purt-B {§0 marks): Part B is compulsory and contains five questions, taking af lesst
o quaestion from each unit. Candidate is requoired to attempt ol 5 questions. Each
question carmies 2 marks, { 100 words exch)

Fan-C (30 marks): 6 questions will be settnking 2 from each unit. Candidale e requared
be affemgt 3 questions, aking 1 from cach onit. Esch gquestion carries 10 magks, {400
woeds each) i

Ulnit-1

2. Mendel's lnws and their significancs, Current status of Mendelism

3, Delaibed stody of Mutation and mulagenic agents

4. Varmtions in Chromosome numbssrs

5 Oenstic mtcractions
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Muliiple gene inherilance

Multple Alleles

Chhoplasmic inbearitance and matermal effects

Sex determination mechanisms, genic halance mmfr pnandromorphs
10, Cytogenetics of human chramasomes

Umit-11

HoRa e

Human heredity: lmportant human charscters and their inheritance
Principles of Eugenics

Prenstal dingnosis & Genetic Counselling

Cienetic sereening, Genetic disorders

Struciural Genomics, Functional Genomics, Gene libraries

Regulotion of gene expression in Prokaryotes and Eukaryotes (Operon
concept)

DA Angerprinting

Principles methods and application of Genetic Engineering! Recoambinant
DMA technology; 1a sifu kybridization,

¥ Genetic code, structure snd regulation of genes, Recombinant DNA
technology, In situ hybridizetion, Genetic engineering

Unit-I00
Microbiological iechniques

Media preparation and sterilization
Imoculation and growth monftoring
Use of fermennors
Biochemieal mutants snd thelr wss
Beparation techniques in Biology
Cell culiure echigues
Cryotechmigues
Principles and applications of tmcer technigues in biology

Iﬂ. Effect of radiarion oo bislogical systems
Supgested Resding Materinbc
A, Winchester: (enetics
Bengt A. Kihiman; Actions of chemicals of dividing cells
Boyer. Modern Experimenta] Biochembstry. Benjamin, 1993
Cooper. The Cell-A Molecular Approsch. ASM, 1997
Edgar Alenbrg: Genetics
Freifelder. Physical Blochemistry, Freeman, 1982,
Introduction to instrumsental anelysis-Fobent Braun-MeGraw Hiil.
Tobn B.W. Masters, Andmal Cell culiure- A practical B.ppmidt. IRL. Press,
L.C, Dunn, principals of Genetics
L.C. Dunp; Genetics and the origin of species
Locquin and Lasgeron. Handhook of Microscopy. Butlerwaths, 1983
Philip E. Hartman CGene Action
Robert Braun. Introduction fo instrumenial analysis. MeGraw Hill
Wilsun and Wiaker. Practical Biochemistry. Cambeidge, 2000,
Eobert Bruun Intreduction to instrumental onalysis- -MeGraw Hill,
K, Wilson and K.H. Goulding A biologist Guide to principles and Technigues
af Pructical Biocherristry-EIRS Edn.

e D

P =3

ool ol b LR
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Paper- §: Evalution
Tieme: 3 Hours Max. Marks: 50
Bvmbe:
Syllabus of cach paper is divided into three units. The question paper is divided inta
three paris. Part-A, Pari-B asd Por-C
Part-A | |0marks): Part A is compulsary and contains 10 goestions. At least three
questions will be set from each unit and cach question caries | mark, (50 words each}
Part-B {10 marks) Part B is compudzsory and contains five questions, aking a1 beast
one question from each unit Candidate is required to atlempt all 5 questions. Each
guestion carries 2 marks, {100 words each)
Part-C {30 mirksk 6 quesibons will be sermking 2 from each unit. Candidae is roquined
to sttempt 3 questions, taking | from each unit. Each question carries [0 marks. (404
wands each} ;
Unit-1
1. Concept of Evolution and theories of Organic Evclution {Lamarckism,
Daroinism, Mendelism)
Mapor transitions in Evolution.
Meo- Darwinism
Hasdy-Weinberg law of genetic equilibrium
Charscteristies of evolution- extinstion, replacement, irreversibility of
specinlization ete,
& A demiled aceount of destabilizing forces end mechanisms of Evolution:
a) Natural selection
by Mwiatlons
cg)  Genetic Drift
d) hdipraiion
el Medotle drive
7. Quantifying genelic variability
a)  Genetlc structhure of notural populations
k) Phenotyphc Variations
¢l Maodels explaining changes in genetie structure of populations
d}  Factors affecting human disense froquency
LNIT IT

I, Molecalar populntion genetics
a) Patterns of change in nucleotide and amino wcid sequences
bl Ecological significance of molecular varistions
¢} Emergence of Meo-Darwinism- neutral hypothesis
2. Genetics of quantitative rralts in populations
) Quantitative traits and naturnl s2lection

kB

d) Inbreeding depression and heterosis

&) Mobsoulas anabysis of guantitative trains

f} Phenotyple plasticity _ )
J.Mﬁmm-mdebmmmwl
pradunl or & sudden process
4, Tsalaron and its role In species formation:

1) lsalaiing mechanisms- Geographical, Ecological, Physiolagical, Bio-
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EM'EIHL Anutomical, Developmental, Behavioural, Psychological and
o<i
b) Effects of Isolation- Restriction of random digperial and random
r.n.u.lin_g. chamacter displacement, reductlon of fertility
— €} Frilire of isofation mechanisms, pene flow, migration, leterogis
-] .
|. Population &s & unit of Evelution, genc frequency, L, result of change &
m ﬁqm w F"":l ; [B8 L m
4. Adaptational diversity and nsture of adaptations, adaptive radintions and occipation
of pew environments and niches
4, Mimicry and calourntion
3, Molecutar Evolution
a} Gene Evolutdon
b} Assessment af molecular variation
&. Oirigin of higher categaries
&) Major trends in origin of higher categories
b} Micro and Macro Evalution
7. Mabecular Phylogeny
o} Phivbogenetic frees
b) Phylogenetic inferences
) Mueleis acid phyvtopeny-DN A, DMA hybridizstions, Restriction
sites, Nucleic ncid comparisons and kuemologies.
Suggested Reading Materials:
*  Dobzhansky, Th. F.1. Ayals, GL. Stebbines and JM, Valentine Evolution
E{I:I'j'er-!!?:h!l:ﬁjm, Delii. '
= rtl, B.L. A Primer of Population Genetics. Sinouer Assoc
- iy wmpciates, Ine
. Lhu, AP Grenes and Evolution. John Publication, New Delhi,
] ing, M. Species Evolution- The Role af chromosomel chenge. The
Cambridge University Press, Cambridge. .
Paper- 9: Quantitative Biol
Time: 3 Hoers -
Mot
Syltebus of each paper is divided into three units, The questian iz divi
: paper is divided ivto
three parts, Part-A, Part-B and Part-C = |
Pu-n-.f.{mr:r_mh:l: Part A Is compulsory and contains 10 questions. At least three
questions will be 221 from ngnh unit and each question carries | mark, (50 words each)
Pan-B (10 marks): Part B is compulsory and contains five questions, taking at least
one questicn from cach unit. Candidste is required to attempd all 5 questions. Each
question carries 2 marks. {100 words each)
Part-C (30 mearks): f questions wifl be set tking 2 from eagh unit, Candidste i recul
regui
o aftempt 3 questions, taking | from each snit, Each guestion camies 10 marks. | ln'!‘
wards each)
UNIT1
l.  Computer applications in Zoological shady
i)  Fundamentals of computer
b} Elementsry iden of operating system
gl Software used in bio medical scienoes (image amalysis and system automation)

Max, Marks: 50
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3 puawp

=
-
=
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b=

10,

Imraduction to Biostetistics

Definition, Objoctives and skgnificance of Blostatistics

Imgartant terminology and Statistical symbals

Seope & Applicstions of Biosatistics

Graphical and tabular presentution of data - bar diagrams, histograms,
frequency potygons, pie diagrams and line diagrams

M emsures of Veriability
Me=nn devintion

Standand deviation
Coavelation and Regression

#pﬂuuwﬁ
Lizes of
Statlstics of dispersion. cocfficient of variston

UNIT In

- B R R

1]

Probabiliy distribstion (Binomia, Poisson and narmal)
Standard emos. Confldence limits

Tests of Significance
Significance of difference in means

Hpadent’s 1-best

et

Chi-square test

Testing goodness of Fit

Applications of Chi-square test

Yate's oMreciion

. Analysis of Variance

Ome-way chassification
Twao-way classifbcation

Saggested Reoding Materials:

Allsn Bluman Elementary Statistics: A Brief Viersion {Sth Edition :
Dobnshansky, Th, FJ Alaya, GL.Stebbines & 1M "-!"Il.ﬂ'l.!i.nﬂ‘-,fﬂﬂl:hu
Origin of Species. Surjeel Publication, Delhi
Emsg.-:hp:dla of Evolation Vol 1 and Vel 11- By Mark Fagel. U-.:.Em'd _
Fubryamma, Evelutionary Bintagy D.J. Suinuaner Associates, [N F‘ul:-]
Gireen, BLH. Sampling design anid aeatistical methods for environmen
Mologists, John Wilsy & Sons, New York. )
Hart, DL A Primer of Population CGenetics. . Suinuaer Assaciate, Ine.
fha AP, Genes and Evolution joha Publication, Mew Delhi -
Ehig, M. Species Evolution- The role of chromosomsal change. CCarmbri
Wiamsachetis,
Merrad, 1.0 Holt, Rinchart and Winston, Inc.Evolution and Genethes
Murray, 1.10. Mathematical biology. Spinger-Vering. Berlin.
Pahlishers, _
Rashmi Sisodda, Evolution and population genetics, Paragon, Intemats
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Semith,J.M.Evelutionary Genetics. Owford University Press, New York.
Soedscor, H W, and WG Cocharen, Statistical methads. Aflinted East-West
;umk:i Hew Delhi (Indisn ed ),

R. R. and Rolf F. ). Blometry : Freeman, San Francizon,
Enst-West Press, New Delhi. oy
Strickberger, Evatutlon bW Jonss and Bartett Publishers, Boston London
Sunderland. Univeraity Press, Camb

Paper- 10 : Practicals

Fracticils

Hul:;.lht Biology & Blotechnology
! e st e
" :ﬂ-ﬂm chromosomes in the slivery gland of Chironomus larve

; "|I'i'l:l1-:f‘h

L] suprnvital staiping (with Meutral red
mﬂ:urﬂ:wﬂhufmin::utuw I.un:r;.; mﬂlﬂ
ﬁmumw.munmmwmmm
mmmmnﬂaﬁwhmm
Observation of cellular organization of testes of Cockroach and
qmwﬁmm,mmmmwﬂw

*  Chromosome coums i E ;
i in cells of the testis of an insect pest/ bone marmow
#  Preparations and staining of Barr bodies,
*  Immunoassys RLA, ELISA
3D3 PAGE of soluble proteins and determination of milecalar weight,

Genethes & Binlogical Techniques

LI A B R I O T T T

Culture endl identiffcation of make and female Dvazophila.
ldentification of witd and mutant forms of Dresnphila
Mono- and Dikybrid inberitance in Drosophila.

Simpie problems based on Mendalism te be dome by the students.
Identification of blood groups in man,

Demonstration of sex chromaiin,

Demonstration of different types of Micrascopes

Demonstratton of different tvpes of Spectrophotometers

Uemonstration of Chromatographic equipment

]:'Izrru:uruu*&l-lun of Electraphoresis equipment.

Exercise based on DNA fagerprinting, DMNA sequencing.

Lhruur..clmmc preparations from rat bane marrow and polviene chromesomes
Handling of Drosophila, Dresaphila genetic crosses, Indwction of mutation «
i Drosophdla by

P-M mutngenesis.

Karyatyping
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®  Wigin b0 tissee colhare lab
Evelation

s  Mumericals based on ﬂm T

Project report based on ¥ b _ o
: Exm:r:; hazed on the syllabi may be devissd necording 1o the availability of
oo
“ll- i 1

» & Preperation of frequency tahles, histoprans, froquency CUrves, Sgives 2nd

pie
diggrums, g
: Pﬂhﬂ pecsed an siatistical i‘dn]gu-?-hl]‘l.[ﬁﬂ.!ﬂll]‘l.!‘-’lr_:ﬂit £ta,
s Calodtation of standard deviation and coefficient of variation.
s Estimation ufsipifntmhﬂnmmhsmﬂuﬂ:m‘a t-lest, F-1est and
“r m . . =
» ;klltlhlguf son Hees, caloulation of correlation and regression nnalysis.

Annbyais of varance [Dno-way & Two —way ﬂllﬁirﬂlﬁm;!. _
| - S;mmmhunﬂmlbamhﬁmhtd:ﬂﬁmm“m
the availability of equipments.

Seminar - ) -
Yeudents have to prepare end present paper on the related topics of recent nnces’
ﬂmhhmuﬁﬂduﬁinmmmhdmmmpuuﬂﬁdﬁhﬂ;umﬁ
Shadent shall prepare and s povwer poknt presentations, modsls, slides ete. for semin
Meote: ; .

{i) Use of animais for dissection m:&prmhn'mpiﬂb]m o {he conditions (hat
these are ot banned under the WildH

(ihk Tt;l::ﬂmimimuhkh are already having Zoology Mu.'u_:mﬁ! should rof procurs
Museam Specimens now onwards and should use e}mﬂsh.dufmﬂd:wphnmm
andﬁgudﬂumﬁmhcmufuwiﬂmmw}nmmm:mnm .
Foology Museam in their Department chould provide lenming m'll.ml m:.hu:mtug_ml‘lﬂ
snocimens with the hchnfd'mmﬂsﬁmmwphmwph wnd digital i

i5i denis o alrewdy catablished museums.
RIS [MESTRUCTIONS FOR PRACT ICALS

Minx Marks: 100 ; _ T-:l;:m}[;r:l
The Board of Examiners will constinste of one External Examiner
Examines.
Distribution of Marks Marks
1. [Exercise based on Molecular Biology 10
2 Exercise based on Biotechnology 10
3, Bxercise based on Genetics 0
4 Excrcise based on Blological technigues 16
g Exerciee based on Quantitative Biolagy 1]
6. Compauter based Exercise L]
7. Project Report/ Field Trip %g
8. Scminar 5
9, Viva -
10, Record i
Grand Tatal
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| SEMESTER- I |

Faper-11 Biology of Chordates {Conpulbsory)
Max. Marks: 30

Tims: 3 Hours
Mot
Syllabus of each paper is divided into three units. The question paper is divided inio
ikres pirts. Par-A, Pari-B and Par-C
Part-A (10marks): Pant A is compulsory and conming 10 questions. At least three
quentlons will be se1 from each unit and each question carries | mark. {30 words each)
Part-B {10 marks): Part B is compulsery and containg five questions, takimg at least
one question from each unit. Candidate is required 1o altemgt all 5 questions, Each
quegtion carries 2 marks. {100 words ssch)
Part-C {30 marks): & questions will be set taking 2 fram each wnit. Candidete is required
io attempt 1 questions, faking | from each unit. Each question carries 10 marks, (400
words each}
Usbe-l

L. Origin and outline classification of chordates,

L Interrelationships of Hemichordatn, Urochordata and Cephalochordsta and

their relations with ather Deuterastomes,
3. Life history of sessile and pelagic mnicates and sscidisn, Pyrosoma, Salps,
Delioduem and Dikopleora.
4. Origin, evolution and adaptive radiation of vertebrates,
3, Orl,in, evolution and peneral charncters of Agnatha (Ostmcodesms and

Cyclostomes)
Unbkt- 1
I. The carly Gmathostomes {Placoders)
2. A general account of the Elasmobranchi, Holocephali, Dipooi and
Crassoplerygi.

3. Adaptive radiation in bony fishes.

4. Origin, evolution and sdaptive radintion of Amphibia.

3. Owigio and evolution of Reptiles; the conquest of land, Seymouria and related
foema; Cotylosauria, basic skul] types and outline classificstion of Reptiles.

6. Dinosaurs: types and evalutionary significance,

Unmit-I11
1. Origin and evalution of birds,
4. Origin of Mgkt end Aight adapiaiions.
3. Origin of mamomals,
;. Primitive mammals - Protochordates and Meatheria

A genemal survey of the main radiations in the euthesian mammals (excluding

the detniled reference to the individual orders).

6. Evolution of man, relationships of man with other primates, fossii record of
S ANCestary.

Saggesied Reading Materinls;

®  Carter, G5. Structure and habit in vertebrate evolution - Sedgwick and
lackson, London.

*  Keni, C.G Comparstive anatomy of vertebrates

= Kingsley, 15, Outlines of Comparstive Autonomy of Vertebrates, Central
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Book Depod. Allahnbad,
% Malcom Jollie, Chordets morphalogy. East— West Pres Pol, Lud,, Mew Dethi.
«  Mikon 1 lildergrand. Anslysis of vemsboate structure. [V, Ed. John Wiley
and Sons fne., Mew York
o Parker & Haswell 1o ITF Rev, by Marshall willians Imesied Maemillan Co,
itd. ;
s Romer, A%, Verichrote Body, lnd BEd, W.B. Saunders Co., Philadelphin
s Sedowick, A AL Students Text Book of Zoology, Vol 1L
s %mith, H.5. Evolution of Chordets sructure. Hold Rinchart and Winstoin
o, Mawe Yok,
s Welier, HE. and Sayles LD, Bickgy of vertebrates, MacMillen & Co. Mew
Yark.
e Weichert C.K. nod Fresch, W, Elementg of chordate anatomy, 4ib Edn.
Meliraw Hall Book Co., Mew York.
*  Young 1.7. Life of mammals. The Onford University Press, London
s Young 1.Z life of verichrates, The oxford University Press, London
Paper-12 Developmenial Biology (Compabiory)
met 3 Hoors Mo, Marks: 50
(11 H
Syikshus of each paper is divided into three units. The question papet is divided into
three pars. Par-A. Part-I and Part-C
Part-A (J0marks): Pert A is compulsory and contains 19 questions. At beast three
questions will be set from cach unit and each question carries | mask. (50 words ench)
Part-B | 10 murks): Part B is compulsory and contains five quesions, taking at least
one question from each unit. Candidate is required to atempt all § questions. Each
question carries 2 marks. (104 words ach|
Purt{ {30 marks): 6 guestions will be s taking 2 from each unit. Candidate is required
i9 aibempl 3 guestions, taking 1 from each unit. Each question carries 10 marks. (400
wonds esch)
. Umit=1
i 1. Thearkes of development - Preformation and Epigenesis.
2, Gametogenesis:
(i} Spermatogencsis
(il) Dogenesis
g} Detpiled pecourt of gprowth phase
b} Organizeion of egg cytoplasm and role of egg corex
¢j Morphogenetic determination [n egg cytoplesm
3. Ferllization
g}  Typesof feniization ;
b} Ewvents during fertilization ( Approximation of gametes, chemotaxis,
fertilizin-antlfenilizin renction, capacitstion of sperm, formation of
fertilizatios cone, fasion of gametes, formation of fertilization
membrane and prevention of polyspermy and role of membrane
pobentizl in prevention of polyspermy'] -
¢) Significance of festilization and essence of activation of the ege-
4. Early embryonic development :
n}  Putrems of cleavape, blastulation
b} Fate maps
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€] Morphogenstic movements
d}  Mechanizm and significance of gastrulation
. Cyoplasmic determinanis and sutonomons cell specification:
Ab  Cell commmtenent and differentiation,
by Germ cell determinants
el Germ cell migration,

d}  Progressive cell - cell interaction and cell specification,

I, By Axes:
i)  Establishment of Body axes in mammals and birds.
b} Proximate tissue interactions
4. Cesual basis of development; Primary embryonic induction -
a) Concepl of potencies, prospective fates, progressive determination,
tatipotency and pleuripetency, nuclzar transfer sxperiment,
bi fndw:_tiuﬂ of the primitive nervons system (Spemann's primary
Organizes)
c)  Mature and regionally specific properties of induclar.
di  Competence,
e]  Abnormal induchors.
fy  Chemistry and mechanism of action inducing substsnoss,
g) Cell ditferentintion and differential activity.
1. Early venicbrate development ;
ap  Meunalaticn and ectoderm
by Mesoderm and endoderm
d. Cell diversification in early animal embryo :
4l Morphogen gradienis
o Embrvanic stem celle
5 Urganogenesis ;
a}  Morphogenetic process In epithelia and m OTEAR
it pro ep ssemchyme in

B)  Morphogenesis of brain and newral crest cells
€} Development of eye, hean and alimentary canal
s d) Genetic regulations on early enbryonic development
ndl = 111

Specific nspects of development:
I. Embryonic adapintions:
&) Evolution of cleidoic ege and its structural i
wrsearmash ural and physiological
b} Development and physiclogy of extracmbryoiic membranes
g} Evalution of viviparity ;
d)  Development, types and physiclogy of mammal plocenta
1  Regeneration : = "
a]  Tvpes of regeneration, physiological, reperative and
hypertraphy, regenerative capacity in chordates e
b} Murphul_ngi:ﬂ and histological process in Amphibian limb
regeneration
ey Origin, m—d:fﬁ:nﬂumm af cells of regeneration,
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i e el
roor e

1.
1.

d) Reasons for the absence of Timb regenertion in memnals.
&) Meihods for indoction of regensratiom
Tetrapod lmb development
Hemopoetic stem cells
bletarmarphosis: :
a)  Amphibian mnlm:r:ﬂmn
b Insect m:f..mwhmihh
gipesied Reading Materimbs : )
= . 'Imtg_l.::.iﬁ\l'ﬂﬂ H.M, 1972 : the oestrous cycle in the Rat and jts
pciated phenomenon. A
s Malbandiouw, & C. — Reproductive sio _
o Prukesh A5 196566 Marshall's, Prysiology H:;mdwn:_rn{:’- Wal. }
o Gilbert, 5.F Developmena] Biology , Sinauer Associnied Enc.
Massechulseils. :
«  Ethan Bier, the cold Spring. The cold spring Harbor Inboratory
Press, Mew Yook ’
* _ Balinaky B.IL Infroduction io thrynlnpl sanders, Phl::d!r-l,phh.
#  Beril N1 and Karp, G Development Biology, MoGraw Hill Mew
York :
« Davidson, E.H. Gene Activity During Early Development,
Academic Press, NewYork
- 15
Practical work based on Genersl Papers 11 &12
Chordates:
Wirmual dissections tsing computer sofbwans

a) Dissections-
# Crantal Nerves of Wallagn sftu or any other locelly abendant fizh
Meural Comples of Herdmiandin
:Amcﬂnn'maﬁmmmmdﬂcmmmhﬂllh
= Labyrinthine organs of Anebas testudinus
2, Mussum specimens:

Lower Chordates: Salpa Asexunl and Sexual sage, Dalliolum oozoid,
Herdmanta, and Amphioxss. 4

:ﬁ:ﬁhwm, Myxine, Rhinobatus, Pristis, Trygon, {.‘.Ihlma:ra.

Polvdon, Acipenser, Amis, Lepidostens, Protoplerus, T.apudns.lf;:n,.

Neoceratodus, Motopterus, Exocetus, Echenels, Pleuronectes, Mestacembelus,

Diodon, Tetradon,Dstracion, Lophis, Syngaathus, Hippocampus, Anguilla,

Labeo, Ophicephalus.

hibia: lethyophis, Nectarus, Proteus, Ambystoma, Axolotal, Salamender, |

Siren, Al Bufo, Hyla, Rhacophorug, Rens )

Drace, Varamas, Chamaleon, Cobm, Hydrophis, Raftle Srake , Viper, Pit Viper,
Krait. Eryx, Gravialis. _ —
Aves: Taylor,Byrd, Indisna Hoel, .hmiah finl, Pavois, Columbin, Psi

Wood pocked, Bubo, Archéoptéryx, Flamings, cormorant .
MMammals: Omithortynchus, Echding, Macropos, Hedgehog, Manis, Loris,

3, Mic
L]
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roscopic Slides:  ~

Lower Chardates: Herdmania spicules, | lerdmania tndpale larve, Amphioxus
T 5. passing through oral hood, pheryny, IEstes, ovary, intestine and caudal
Fegions, Ammocacte larva- whale moani
Pisces: Placoid scals, Lyeloid szale, Clepoid scals,
Amphibia: ¥ § skin of Frog, T 8 passing through stomach, duodenum,
Endestine, liver, pancreas, lung, kidney, tesias, ovary, spinal eord, bone.
Reptitin: V 5 skin of Hzard,
Aves: W 5 skin of bird, confowr feather, down feather
Mammals: V § skin of mammels, T 5 passing through stomach, intestine,
liver, pancreas, kidney, testes, ovary, thyroid glond, adrenal gland, pitubiry
gland, lung. bone, spinal cord, Blood smewr, Simple cuboidal epithedjum,

Simple columnar epithelium, Simple squmus epithelium, Adipose tissue,
Feticular tissuws,

4. Comparstive Osicology:
* Compurative study of Axinl snd Appendicudor skeleton from fish to

with particular reference to the impostant skull types in Reptiles, Birds and
Mammials using charts’ slides/ models’ computer software.

3. Permanent preparations -

r

Note -

Placold, Cyelold and Crenoid scales. Differsnt ypes of muscle fibres of
house rat, Other possible Eratings,
Developmental Biology -
*Study of development of frog or toad.
»[bservation of stages of develapment of frog in nature,
lemmtn::rﬁanic alldes ﬂmﬂmﬁmﬂmmmh:uﬂn}mjuud
larval stages,
*Study of development of chick through - Permanent whole mounts of vartows
Sages.
*Permanent microscopic slides of sections throsigh representative regions of
successive embryonic stages.
*Removal of chick embryos 18, 24, 33, T2 and 92 hra, from the egg and their
study and identifeation in the living state.
*Study of the foetus with placenta in the house rat, Digrinl nliernatives may be
s,
{13 Use of anirmal for dissection and practical wark is subject o the conditions
that these are not banned under the wildlife protection act,
(i) External features and anstomy should be stadied preferably by digieal
techniques and the alternatives whenever Hve animal js studied il should be
either pest or culturable species without paining them.
(iii} These instilutions which are afrendy having Zoolagy Museyms should
nat pracaire Museum Specimens now onwards and should ase charts sHdes’
madels’ photographs and digital sliematives in case of need. Those new
mstitations which are not kaving Leslogy Museum in their Department shadd
mﬁdflﬂﬂﬂngﬂlmdmhﬁulugiﬂlﬂm:imwﬁlhiﬂpnfdwm
¢ models / photographs and digital aliermatives and \-islmrsmdmmnbmd}-
extablished museyms,
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Seheme of Practical Examination & Distribution of Marks.

{Duration: Four houss) blax Marks - 50
e Iocernal Organiztion of veriehrate 6 Murks
b, Permonent Preparation 5 Marks
¢ Exercise in Developmentz] Blology 5 Blarks
d. Identification and comment on spots {eight] 24 Murks
e Wivasvoce 5 Marks
[ Clnss recard £ hlarks
Todal 54 Marks

Paper- 13 A: Cell Rinlogy (Special Paper)
Time: 3 Hours Miax, Marks: 50
Nn‘ﬂ . . i
Syllabus of each paper is dividad Ento three units. The guestion paper is divides] imto
thees parts. Part-A, Part-B und Part-C :
Part-A (10marks): Part A is compulsory and contains 10 guestions. Al ieast thres
questions will be set from each onit wsd each questaon carrics | mark. {50 woeds each)
Part-B {10 marks): Part B is compulsory and contains five questions, tukilr.,g al bensl
one question fram each unit. Candidate s required to attempt oll 3 Guestions. Ezch
question carries 2 marks. {100 words exch) _ _ . _
Part-C (30 marks): 6 questions will be sct mking 2 from eatl uniz. Candidale i required
1o attetepd 3 questions, tnking | from esch unit. Each question carries 10 marks, [
words ench)
Linit =
b The cell and its diversity,
a1 Diversity of cell and cell theary, )
by Diversity of csll = Vinskes, Bacterin, Prokiryotes, Eukary oes {Blood cell
e} MWerve cell, pland cell and Muscle ocll
2 Cellwall: _
a}  Projarvotic cell wall, peptidoghycan strecture Gram pasitive
1. Biomembrane |
a)  Variatlon among membrane.
By Muolecolar organization of cell membmee -
Lipid : Phosphotipids, ghycolipkds
Proteing ; inirinsic and extringic proteins
Carbobydrotes
¢]  Mobility of lipids and integral proteins in biomembranes
4y Historical models of plasma membrans
e} Fhuid mosaic model
f) Modification of fluid mossic made]
4 Cell ~ Juncthons :
&) Giap, hight, desmosomes, microvilli ele,
Unit - I
1. Transpoit across membrase
a) Iffusion, facilitted diffuston
b1 Chsmosis and swalsr MOovemEni
g} Und = pafalyzed iranspor
d.]b InHmnﬂm environment and mambrane electrie potentisl
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e] Aciive transpon
t}  Epitnelizl trunspor | Receplor medinted endocitosis
2, Cytaskeleson
« 8} Micronsbules
B} Action filumengs
¢l Intermediste Glaments
d}  (Cilia
e} Flagells
3, Concept of cell surfoce: Electro-kineife properties of 2l surface, their role in
indercelbular, inter-gction in cell fision, Cell aggregation ete,
é 4. Cytoplasm: Generalized structure and chemical composition (mabeewlar basis)
mit - 1l
1. Detailed discussion on the following cytoplasmic components with special
reference fo the biochemical and phyziological nspects.
al  Endoplasmic reticulum
bl Ribosome
o) Golgi bedy
d} Maschondria
g} Lysosome
1 Perinosoms, Endesome and hydroxynossme
£ Centrosome
Speciad Paper-14 (A) Cell Bi
Time:z 3 Hours " P .
Mate;
Syllabus of each paper is divided into three unis, The guestion poper is divided into
three pans, Part-A, Pari-B and Pare0
Part-A {10marks): Part A is compulsory and contains 10 qoestions. Al least three
questiens will be set from each unit and ench quesiion carvies | mark. (38 words cach)
Part-B (10 marks): Part B is compulory and containg five questions, taking &l leas
ong question from each unit. Candidate is required o attempt all 5 questions, Each
question carries 2 marks. {100 words each)
Fart-C (30 marks): & questions will be settaking 2 from each umit Candidate (5 required
ta sttempt 3 questions, taking | from each unit Esch question carries 10 marks, (400
words ench)
UNIT- 1
1. Wugleus ;-
¥ Nuclear envelape {siructural and fupctional)
*  Structure and function of the resting nacleus
*  Muocleolus and nuclear extrusions
*  Chemistry and bisgynthass of pucleic asids

Max, Marks: 59

L. Chromosomes

*  Structural, chemical and finctional argenization of the different types of
-:I:rn::mmrur.s (mros0enes, sex chromosomes, supemumerary chromasomes
m: a.

Chromosomal sberrations

Varintion snd evolution of chromosome numbers

Polsploidy

Folysomy
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UNIT = 11
1. Cellewcle:
2]  Bacterial cell oycle
b)  Euksryotic cefl cycie Gi 5, (2 ard M phase
|2 checik poi ]
cd; ggrdmmc ﬁr:ﬁe {edkes) and cychins (cell cyele's engine)
¢} The cell eyels and canser
helotic cxll division .
g Dynamics of chrcmosome movement during eell division.
h)  Hole of protsolysis in exll r;;,.-_rh.
bj  Mditodic p-.dmus apd their action
% Wﬂ}ﬁmim and endrocrinological study oa the developing male
and female germ ells
Physinlogy of ovam and spermatazaan
Fh-,-;mnm-urwminnnfwtumdﬂmmmmm
UNIT- 11
1. Cell communication
a)  Introductlon
b) Genera principles
¢} GProteis
d) Protein kinase and protein phmphn_u: _
e) Sigeal ransduction in diseases and immuanity

3. Coll signating
u} Signeling molecules _ .
b}  Sterolds recepior supes family (Cytoplasmic receptor)
4] Eunctions of cell surface receplor
d)  Intra celbubar signal transduction
e} BAP kimase patbvway
JAK / STAT pathway
¥ Practical work based on Special paper Cell Biokogyld & 14 A .
1, Handiing and operation of fellowing apparstud and instraménts
Phase coplrast microscope, Microtomes il _ _
:. Electrophorstiz, pmmmmpﬁcmduﬁmmmlmm exuip-
2. Siudy of stained preparations of mitochondria and golgi bodies under the
light micToscops . )
3, Study of germ cells; smear prepamtion of spermatazon from vas defErens
{ vital staining) and permanent of & single ovum _ .
4 Biochemical sstimations of the following in varjous lises:
Lipide: becithin, cephalin & chobesterol
Carbohydrates: Glycogen
Aming Acids: chromatographie and Electrophoretic separation
Ascorbic Acid =
% Sndy of unfixed materials _
5. Unsinined and live animal nsswe by phass conlrast MCroscopy

fn TP
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b. Freepe- substitution end procesing of reated matergal,
c. Damonstration of bicedectric potentials, Oscllographie demongirs-
tion of nerve action poiential,

Mote = (1) Lze of ansmal for dessection and pracibeal work s subject 1o
the conditions that these are not benned onder the wildlifs protection
BCL.
[li} External features and anatomy shiould be studied preferably by
digital techaiques and the altematives whenever live animal is studied it
shauld be either pest or culturable species withowt paining them.
{[ii} Those institutions which are aiready having Zoology Museams
shauld not procure Museum Specimens now onwards and should uss
chartsf slides’ models’ photographs and digital atbematives in case of
need. Those pew institutions which are not having Zoodogy Musewm in
their Department should provide lsarning related 1o zoobogical
specimen with the help of charta’ slides / models / photographs and
digital altermatives’ and visit of sudents to already estebiished
MuSELmS,

Marka Distribution Special Paper (A) | Cell biology
{Duration: Four hours)
Seheme of Practical Examination & Disiribation of Marks,
i Bio chemical estimation

& Marks
b. Light microscopic preparation of mitcchondrin' gelgi bodies
/spermatoena’single ovum & Marks
¢ Identification and comment an spots (eight) 24 Murics
d. - Vive-vooe 3 Belmrks
e Class record 3 Magks
Total 50 Marks
Special Paper 13(B): Environmentsl Biology
Time: 3 Hours Max, Marks: 538
Mote:

Svllabus of each paper is divided inte thres umits. The question paper is divided irto
three parts. Par-A, Par-B and Pani-C :
Farl-A (1 0marks): Part A i compulsory and containg 10 guestions. At least tree ques-
tions will be s& from each unit and each questbon cerres | marke (50 words cach)
Part-B {10 marks): Part B is compulsory snd conining five questions, teking af jeast
one question from each unit, Cendidate is raquired o atiempt all § questions. Each
questbon carries 2 marks. {100 words each)
Pan-C {30 marks): 6 questions will be set faking 2 from each unit. Candidate is re-
quired to stiempt 3 questions, taking | from each unit. Each question carmes [0 marks,
{400 words each)
Unit-T
Impact of environment &t cellular level: Cellular intersction with envircnment,
a) Basic Metsbolic e and body size
b} Concept of Homeostasis, Metabolism end climatic sdaptations:
€] Hibernation and acstivation, Poikilctherms and Homepiherms,
Asphywic responses,

R S
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l.  Response to temperture and pressure. Haematobogical changes. Thermal
propertics of water and survival limits, Acclimatization.
1, Chreen house gases
n) Global warming,
b} Climatic change and factors responsible,
) Dzone depletion, fmpacts of ozone depletion,
dmh!nhmiimudwuiam.mmjﬂhummlpinnu{dnh.
Umit-TI . 2
. Adetailed study of different ccosystems: Blotic and abiotic components and
thelr interrelationships, productivity
2. Terrestrinl Ecosystems:
8) Grasslands. Incliding grazing lands
b}  Forests: Charscteristic of alpine, temperate & tropical forests, Strni-
fication, High aititude with specinl reference to Himaleyan Ecol-

ogy¥
€}  Desers; Types and ccological stiributes of desert biot
¢) Tsiga: Extent and ecological peculiarities
€)  Tumdra: Extent and ecological peculiarities
Unie-IT1

1. Aquatic Ecogystems (zones and aduptations):
8)  Fresh waier; Lakes ([acustring} and rivers (riveriic)
b)  Wetland: Sunderban (Estuarine), Keoladeo (Fresh waier) and
Sumbhar take (Salt water)
) Eswuasics: Chilka, Kemla beckwaters
d)  Muorine zonathon animals and sdaptations
Special Paper 14(B): Environmental Biology
Time: } Hours Man, Marks: 50
Mate:
Syllebus of each paper is divided into three units. The question paper is divided inte
three parts. Part-A, Part-B and Par-C
Part-A{10marks): Pert A is compulsory and contains 10 questions. At least three ques-
tlams will be se2 from each unit and each question carries 1 mark. (50 words cach)
Part-B {10 marks): Part B is compulsory and contains five questions, taking at least
ane question from each unit. Candidate is required to amempt all § questions. Ench
question carries 2 maske. (100 words each)
Part-C {30 marks): & questions will be sot taking 2 from exch unlt, Candidate is re-
quirzd to attempt 3 questions, taking | from each unit. Each question carries 10 marks.
LA wards emch) r
Umit-1
I. Natural Resources: Renewabls and non-rencwabie natural resources,
8} Forest: Use and over exploitation of forests, forest products, -
Jor and miror products of both animal and plant arigin, Timber
iimetion
b} Land: Land degradation. Landslides Soil eresion and desertifles-
Hoa
€} Waler: Use and over utilizations of surface and ground water
Floods, Dirought, Dams: benefits and problems. Water manage-
menl gnd conservalion
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d)  Minersl: Use and exploitation. Envi
b p Environmental effect of extracting
2] Food: World faod probiem. Effect of moders agricaiture and ayer-

Ml Esergy: Conventional {Coal, Cil, matural gus and ol shnle) and

Aon-canventional{solar, wind, geothermal, biomass, bingas,
lidal, hydrogen, nucleas encrgy from """I-E:imﬁ‘ﬂﬂw TS0 rTEs.

) Thﬁdn;:nnrbhﬂm“hm_m: P
{Direct and indirect values) -

— cies, red data book
Baig ledge of National and international orgunisations,
#)  MoEF. 251, WH, BNIS
b} Zoo Authority of Indin, Sademn All cendre of ami
! § ithol
) ;ﬂhlﬂﬂy{ﬂ{fﬂﬁﬂj. ek
¢} Envirenmental informaion system (ENVIS), Indies G
servation '.'.-!animrhgﬂeme{l&[‘:h{l:} .
d) E.:Eﬂimdwﬁﬁmhmrddﬂndh{:ﬂhfmmfﬂﬂmmm“&
e} TRAFFIC, CITIES, WWE, UNEP
E; gﬂwjd Herdtage and bodiversity convention
[ fvention on bislogicat diversity (CBD)
h)  Ramsar fwetlands ‘Efition
e 1 conve and hot spats
I. Poltution {Sampling, mamiboTing, so
uress, effect
o aad caminol)
B} Air
¢! Land
d)  Thermal
el MNoise
- Eondiashon
- Emvironmen: impact assesement (ELA}: Aims and object PO
i ; iad objectives. Envirg Mg
Bgemont Systems- IS0- 14000 sundands, Cost benefit analysis of environmenta]

protection incorporating, environmental be :
Y. Environment ppd healif: il costs and bencfits of designing Prahects,
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#) Urban health problems. Impact of urbanisation stress, bealth seatus and heatth prob-
leam. 2a _

i Ethical
| heaith prebiem Development and displacement of narl commuenilies.
:i:::m mf,-:ﬁc problerme. [iisappenring caltare and tradifions and their impact o2

enviranament,
Paper 15
Practical Work based on Special Paperld & 14{E)
Environmental Bialogy )

1. ldentification and writing comments on commerelally important freshwater
weeds, mets, boat madels, Iugm,]i-rrumlnglutinmhmishﬁu al domi-
nant plankions, _

%, Waler quality analysis {Physico-chembeal parameters)

g Temperture

pH

Dizsplved Oiypen

Acadity

Hardness

Alknlinity

Chiaride

Sulphates

Total and dissalved solids

BOD

1.  Bicassays of polluted waters using fish or ather aquatic organisms,
cal analysis of scological dofa. ) _
4. Determination of LC,, (in fish) and LD, (in ruu:a_»:j of By towicant

Mote - {1} Use of animal for dissection and practical wm’-:ms_a.:bjmm the conditions
that thess are not banned under the wildlife pratection act. .
{if) External features and anatocny should be studied pmfn'nhly by digitnl
techniques and the nitematives whenever bive animol i3 studisd it should be
either pest of culturable species without paining them.
{El{} Those instinations which are already huving Zookogy Muscums sb_l:m.'ld
not procure Mussum Specimens now onwards and should uss chans/ slides!
modely’ photographs and digital alicrmatives in cass of need. Thess new
insiuibons which are nod having Zoology Museum in their Department should
provide lcaming related to zeological specimen with the help of chans’ dides
| models ! photographs and digital altermatives’ and visit of students to al-

established muscums.
ﬂgl:fm of Practical Examination & Distribution of Marka.
Duration ; Four hours)

i. Tdentificathon & comment on weeds modelsinstraments ]]E;}h:;f:s

b, Water qualily anabysis ooy

¢ Seatisticnd method mmmwmmﬂmf}f#

gulns e mgE RO pL D

. % ;ﬂ]ﬂ.n.h
e Vi 5 Marks
£ Class Record Tosol 50 Mlarks

Pﬁn‘;,.. s
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Special Paper 13{C) : Entomalogy

Time: 3 Hoars
Mote:

Syllabus of each paper s divided Into three units. The question paper is divided Into
three parts. Part-A, Part-B and Part-C

Part-A [ 10marks): Part A is compulsory and conteins 10 questions. At least three ques-
tiams will be set from each unit and ench question carries | mark (50 words each)

Part-8 {10 marks): Part B is compulsory snd contains five questions, taking ot lesst
tafte ql-un‘l:lclu from each wnit. Candidate is required to attempt all 5 questions. Each
fuestion carries 2 marks. {100 wards each)
Pan-C (30 marks): 6 questions will be set taking 2 from each unlt, Candidate is re-

quired to attempt 3 questions, taking | from each unit. Each question earries 10 marks.
{400 words each)

Unit-1
1. Gener! Classification of Insocts upto orders and sub order.
General studies and economic importance of selected super fmilies
and families of the following orders:
8} Probura
b} Collembola
€] Thysanua
d}  Diplurs
) Orthoptera
f) Isopeern
Uniie- 1T
I, Detailed classification of imporant and selected super families
und families of the following orders of economic impartance:
2)  Hymenopeera
B} Coleopiera
¢} Homopeem
d}  Lepidopiera
el  Dipiera,
Unlt- 111
1. The lnsect Externally- Insect head, thors, sbdomen and their nppendages
2, Infcgument,
3. The Insect Internally- Detailed stody of
&) The Digestive system
by The Circulaiory sysicom
¢} The Respimatory sysiem
d} The Excrefory system
£} The Musculsr sysiem
f}  The Mervous aystem
£)  The Endocring system
h}y The Reproductive system.
Special Faper-14{C} - Entomology

Max. Marks: 50

';’lm::JHulru Max, Marks; 5§
abe: |
Syllabus of cach paper is divided ino three units, The question is divided inio
three parts. Part-A, Part-B and Part-C e
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Part-A { 10marks): Part A 15 compalaory and :hjm'rns 1 E.I questions, Al lﬂﬂrdmrﬂ';um-
tions witl be et from ench unit and cach question cxmies 1 mark. 55!] wards £ II]

Part-B {10 marks): Parl B Is compulsory and comlains five questions, mh“nﬁ.:ﬁ
gne question fom each i, Candidate s required 1 aftsnipl alt 5 questions.
question carrhes 2 marks.

100 words ehch) g o _
1F‘ﬂuﬂl-l!: {30 morks): 6 questions will be sot taking I From each unit. I:’.“mdl:dan:r L::kn;-
uired to athempt 3 questions, taking | from each unit. Each question carries 1 marss.
{400 words exch)

Unit- L

I. Theinsect Intemaliy-
& Sanse oTgEn3 )
s Sound and light producing ongans.

2. Sockal life in [soptern and Hymsnoplen _ .
g} Caste determination in social insectsA general iden of fossil -
sects; Evalution of insects
by Lifie cyele of aphids.
Unit= 11
I, General hﬂmnfdumg:cumdhlyhp:}‘u;_ -
2. Principal methods of pest contra ing :
g} Insecticide- their chicf type, Maodes of setion and methods of
application _ ) .
b) A peneral ides of appliances wsed in the application of insecti
cide and their safe handling.
Eimit- I
I A detniled study and knowledge of e
#) chemosterilants, aftractants, Fepe
b} Pheromones, growih regalsiors and other compounds.

2. M{uintn-f;ulun::m >
PRACTICAL BASED ON FAPER 13 &14 {C) ENTOMOLOGY

I, Texonomic study of all Insects prescribed in syllabus )

7. Identification of insects from yarbous orders prescribed for study in the sylke-
b

3 P-:nmlmt ; wings, mouth pars, antennas, legs, spircies etc of

i i be done
insects. sting appararus of the qumﬁthﬁm can Ko

4 Dissecthons of grasshopper, house cricket, honesy
1y, beetbe o stwdy Emportant features of ©
p} Diigestive
b} Circolaiory
¢} Respiralory
d] Excrefory
B} BErVUS
fi reproduciive
B nguro- endogring systems
Mote- (i) Lk of animal Tor disseclion p.nﬁpmq _ 5
that thise are not banned under The wildlife protection act.

ical work is subject 1o the condithons
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(3) External features and anmtemny should be stodied preferably by digimd
techniques and the altematives whenever live animal i stidied #t should be
gither pest or cullurable species without paming thesn,

{ii7} Those institutions which are alresdy having Zoology Museums should
nat procure Muaseom Specimens now onwards and should vse charls' stides!
miedels’ photographs and digital altemnatives in case of need, Thom new
institutions which are not having Zoology Museum In their Depariment shoukd
provide lzarning related io moological specimen with the help of chans! slides
{ mudels ! phatographs end digital altermatives’ and visit of students 1o al-
ready esinblished mussums.

Marks Distribufion for Entomology  Practical Examination

Duraticn 4 hoors Tatal marks 50
m] Major Dissection 10 marks
b}  Mlimor Dissection 2 marks
¢} Permaneni preparation 10 marka
d} Identification of 5 insects wsing taxomomic hkeys 15 marks
g}  VYiva vocs 05 maerks
ft Class Record 05 marks
Totul 50 marks
Specinl Paper 13(B): Fish Biology
Time: 3 Hours Max, Marks: 50
Mate: !

Syltabus of cach paper is divided into three units. The question is divided indo
three parts, Part-A, Pani-B and Part-C e
F_'m-.ﬁ.{lﬂm.uis}: Part A ks compulsory and containg 10 questions, At lesst three ques.
tsons will be set from cach unit mnd cach question carries | mark. {50 words each)
Part-B {10 marks): Fast B is compulsory and contsins five questions, taking af lenst
noe question from each unit. Candidate is required to sttempt all 3 questions. Each
question cnries 2 marks, {100 words each)
Part-L (30 marks): & questions will be set taking 2 from each wmit. Candidate is re-
quired bo attempt 3 questions, taking 1 from ench imit. Each question carries F0 marks,
{400 wards each)
Unbi- 1

[.  Ceneral Characters, Evalution and Phylogeny of fishes

2. Study of Origin and adnptive radiations of various groups

3. General account and phylogenetie significance oft

al  hiracoderms i
b} Plaonderms
4. Classification of flshes. with distinguishing characters of principal sub-

divigions-

Elssmobrnchs

Tebeustei

Hilooephali

Dlpnad
Unili- 11

1. lchihyogeography- Geographical distribution of fishes in the warkd:
A} Palearcisc Reaim
by Cerlental Realm
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¢) Ethopian Reaim
dy Menrctic Realm
£} N:wnﬁllmn
F] ermaﬂfmwmﬂﬁmﬂmﬂﬂpmiplugdmﬂhﬂ
' g} Fusctioni I}-pﬁmdmn&nslufmﬁ. _
3. Intepumentary System of fishes , Exoskeleton: Skin Cirlgim,
derivatives and uses of Scales
m.uﬁ‘uuuummuﬁnuﬁmandﬁm:ﬂnunfﬂnlm“dmmnfﬁsbm
3 Theories of origin of medisn and paired fins
3 T}mﬁui'mcﬁuﬂm'lmmfﬂ_shm:
1) Axial Endoskeleton
h) Appendicular Endoskelston
4. Musculatare of fishes
Special Paper 14(D): Fish Biology e Wk
Time: 3 Hours
mﬁylhhu= nfmhpup:]sﬂvkhdhmﬂuﬂmih.'ﬂ:gﬂl&npwlsdnﬂmmh
et . ing 10 questions. AL beast ihree ques-
A (10marks): Part A bs compulsory and contains 109 b
ﬁvﬁﬂhmﬁmmmﬂwmmﬂmﬂm_ g AN
Fuﬂ-ﬂ{lﬂnﬂh}:?ﬂBBmwhuﬂ:mﬁmdﬂ qmmullﬁ:; g o
umhnﬁum!uhuﬁlﬂmﬁidmwmquwdmm@ EELD
g :-ﬂmnimum‘vmmm from each unit, Candidate is re-
¥ & questions will be set laking 2 fro ponesmseniaid
MEﬂwiquﬂm taking 1 from each unit. Each question ¢
{400 words each)
1
“.H_F'uruimd feeding habits of fishes
Alimentary canal of fishes
Physiology of digestion.

A e bl

f,  Arr breathing organs.
nit -11 .
|‘|J. Sxructues, function and physiology of swim bladder,
;- Excretory organs found in fishes
I. Physiology of excretion
;. Osma-regutation in fishes
:Jril}-ll:vm system &nd semis OTEans functions and physiology
2. Endocrine Glands _
1. Hormenes and reproductive behaviour.
5.

4, Gonads, regroduction, development and hatching

Bl et
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Paper 15
Practical work based on Special Paper Fish Biology
L. Taxenamy: Study of various fishes upto specics level
2.Complete anntomy of a teleost, represented by Wallsgo: External features, pemeral
vigoern, including the urino-genital arghns, Jaw and aternl musculansre, including the
nerve supply. Afferent and Efferent branchinl blood vestels. Brain and craninl merves;
eye muscles and their innervations; membranous labyrinth; Weberian cusicles- swin
bladder connecrion, dry and alizarine preparations of the skeleton and fis study,
2 Dissection of the head of ary fiat fish {plevronecti forms} with referancs b i3 ayen-
ImeEtry,
2 Dissection of the air- breathing organs in Ansbas, Ciarfas, Channa, and Heteroppewste,
showing the blood supply whenever possehle,
4. Extornal features, Afferent and Efferent branchial blood vessels, cranial nerves: mem-
branous babyrinth of dasytis or any skate ar ey,
A.Fermanent preparations and study of Ampulia of Lorenzind; dermal and pharyngeal
dentticles, cycloid and crenoid scales.
Mote - {i} Use of animad for disssction and practical work is subject to the conditions
ikt these are not banned under the wildbifie protection act.
(ii) External features and snstomy should be studied preferably by digital
techniques and the ahematives whenever live enimal is studied it should he
elther pest or cultarable speches without paining them.
{iil) Those institutions which are already having Zoology Museums should
mmmhﬂmmﬁmmwuwtmdm&dmmw
models’ photographs and digital alternatives in case of need, Those mew
institutions which are not having Loology Museum in thels shaould
provide leamning related to znclogical specimen with the help of charts/ slides
f models / photographs and digital altermatives/ and visit of students to nl-
ready established museums,

Marks Distributlon For Special Paper {D): Fish Biology
{Duration: Four hours)

Scheme of Practical Examination & Distribution of Marks.
Majar dissection

1. 10karks
2. Minpr dissection’ Permanent Preparation & mnrks
3. Identification and comment on spots {eight) 24 Muorks
4,  Viva-voce 5 Marks
. Clags record 3 Mariks
Totnl 50 Mierks
SPECIAL PAPER-1ME) MOLECULAR DEVELOPMENTAL BIOLOGY
Time: 3 Hours

Max. Marks: 50
Moke

Syllabus of each paper is divided Inta
three parts, Par-A, Part-B and Par-C" _
Part-A {1 0marks); Part A is compulsory snd comtaing 10 questions, At least three ques-
fions will be set from each unit and each guestion carries | mark, (50 words each)

Part-B {10 marks}: Fari B is compulsory and contains five questions, taking of bensy

thres undts. The question paper |s divided into
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one question from each unit. Candidete is required to aftempt all 5 questions. Each
qoestion carrbes 2 marks. [ 100 words each)

Part-C {30 marks): & questions will be sen wking 2 from cach unit. Candidate is re=
quired o stiempt 3 questions, mking | from each unit, Each guestion carries 10 mearks,
{400 words exch)

Unit= 1
1. Historical reveew of main trends and thowghits in embryolegy:

0} Concept of Embryology and Developmental biclogy.
by Theoretical end experimental embryalbogy.
¢  Ongenbe development and exnbrvology.
2 Importance of Developmental Biology in modern biomedical sci-
ETices, ’

3. Meiosis and sipnificance of senual reproduction.
4. Reproductive cvcles and their hormonal conirol.
5. Control of ovulation and indoced breeding.
Unlt- I
1. Gametogenesis : Molosular aspects of Spermatogenesis ond Dogenesis,
8} Regulntion of multiplication and meturation.
b}  Agtive lranspomation dering oocyie development
2. Moleculsr gspect of viteHogenests, maturstion of oocyie.
8} Structure and Bochemistry of egy and moleculsr changes during
Fnafuraiion.
b} Mucless petivity during the growth of oocyte and orgunization of
egg cytoplasm.
A, Fertllization : Recognition of egg and spenm, gamets binding and recogai-
tion n mammals
a)  Resction of spermalozon, Sperm mortality
by Capacitation
) Acraspos reactiog
dy  Gomese fusion and Prevention of polyspermy.

4, Rexction of egp activation of egg metabolism, molecular regulation of de-
' velopment, rearrangement of egg cyloplasm, corlcal reaction, prepanation |

far cleavage,
Umit- 111

l. Comparative account of cleavage in insects, frogs, chick and mam-

mals: Cleavage palierns and their control,
1, Chemical changes during cleavage

&) Role of egg cortex, morphopenetic gradients in egg cy- ¢

toplnsm
b} Manifestation of maternal genes during cleavage.

3. Mechanism of cleavage, Cleavage cycle, Maturation promoling

facions
4. Role of cytoplasm and nocleus during carly development

5. Mechanism of gastralation, morphogenctic movements, sebective.

SRR R I —
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Paper-14 (E) Molecular I
A Developmental Biclogy (Special Paper)
g Max, Marks: 28
svilabus of ench paper is divided into three nits, The P i divi i
Besting 1
threz pars. Pam-A. Part-B anwd Parg-C ; St
F_'arl-m;mmurh::PmMumpm!mrynnd comiaing 10 questions, At beast thres ques-
1:3:1: :lli B set from mcht_wt and sach question carries 1 mark, 30 words each)
=1 { 10 marks): Pan B is compulsony and contalng five questions, taking of east
one q_u:eﬂﬂnaﬁm cach unit. Candidste ix required to atempt adl § questions, Each
question carries I marks. {100 words each) i
uner:d Euﬂum”ks;: 6 questions will be set taking 2 from each unit. Candidate is re-
empt 3 questions, taking | from i i
i ey ing ench unit. Each question carries 10 marks,
Unie-1
. Affinities of cells as a determining factor |
fming tactor in cellular rearrangements
a) Hﬂ'p.fmsmdt: EROVEMEDES in apithalin
:::: Morphogenetic movemeants in mesenchyme
Mechanism of changes In shape of cell during o i
tabolism during gastrulation PRI
2. Gene activity during gastrulation
" a) Liwnh'ﬂm of perental genes in development
b} C-n_mp.lfﬂlw: account of gastrulation in sea wrchin, am-
phiazus, fish, amphibians, bird and mammeal,
3. Fate map, methisds of their constriction and iheir utitity
B} Comparative topagraphical relationship of the presimptive ancas in
bl early embryos of amphioxus. fishes, amphibians and hirds.
l.  Genes, Development and Related Technigues; &iibryo i
: The I
u!’p:n; theory, incidences of genomic equivalence e
4) Amphibian cloning, restriction of nuclenr coneept
potency and af
" El:tﬂ'lmﬁﬂlﬂf of somatie cells
eepl of totipotency
€)  Steward's experiment.

3. DNA hybridization within and across the species :
&) EMMMWMM. sequence search, alignment and ho-
—_— b)  Analyring mRNA throagh cDMA libraries,
]. - 3 & >
L T ———
ity, molecular basis of differentinl substrate mndhﬂ:ln;urmm wpeetle
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4. Differential gene Function daring development, chromesomal puffing; differ-
ential syniesis and usilization of variows types of RNA during embryogenesis.
Paper 15 '
PRACTICALWORK BASED ON PAPER 13 (E) & 14 (E}
MOLECULAR DEVELOPMENTAL BIOLOGY
Siudy of pametes, and variows fypes and patterns of clemage.
Early development in frog / toad. 1
Study of living embryos of the ehick after 3 to 12 days of incubation.
Demonstration of cefl death by vital staining,
Saudy of blead circulation in tail tip of amphibian larvee.
Saudy of Fluorosis during the development of amphilians.
Study of metamorphic stages of pauran. .
quuraﬂmuudinmmpiﬂhlmhdpn]:{tﬁtnd]huh}udn;mﬁlﬂm—
niques, Studies on the effect of retinoids on pattem formation during limb
and tail regenertion using digital techniques.
9. Development of organs as chorio-allantoic grufts on chick embryos.
18, Permanent mounting of chick embryos,
11. Preparation snd study of sertal scctions of sucoessive embryonic stages.
12. Staging of tetrapod embryos in one ankmal specics. _
13, Effect of honmones on mstamorphosis in ineects by ligature experiments.
14, Effect of kormones on metkimorphiosis in anurng.
15. Expiain culture of chick embryos on agar. -
Mote - (i) Use of animal for dissection and practical work is subject 1o the condtions
that these are nod banned under the wildlife protection act.
{ii) External featares and anatomy shoald be studied preferably by digleal
technigues and the slternatives whenever live animal is studied it should be
either pest or cultursble species without paining them.
{iif) Those institutions which are already having Zoology Muascums thould
mmmmmhﬂmmmmmmmmmmﬂﬁdw
models’ photographs and digital slernatives in case of need. Those new
Mme“mmmMmhmwm
nrovide leamning related to zoological specimen with the help of charts! slides
¢ models f photographs end digltal altermatives' and visit of students to al-
ready esnblished muscums.

EEE RS 3

Marks Diatribution for Molecular Developmental Biology B3
Duration Four Hours Max-50 marks
I, Exercise on Living embryosExercise on Tertology 5 bolarks
2. Exercise on Cell Death/Exercise on metamorphosis 5 Marks
3 Exercize on blood circulation in wil tip of emphibian larese
MExercise on effects of feorosis during developasnt 5 plarks
4, Pesmanend maunting 5 Marks
5. idenlification and conaments on Spotsi four) :'I[:Muh
6 Project Repart Marks
"7, Vive-Vooo 5 Marks
&  Class Begord Viva-Yocg A Magics

Totnl 50 Marks

i

- g

i T
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Soppeated Rendings;
® e Beer, 5.0 Emhummdﬁsnnmchnm‘mhmmm

*  Barbiur, T. Repailes and Amphibigns- i
Mitts o o phibizns: Thelr bnbits and Adapintions, Hoagion

Kingssly Mobal
¥ .ﬂﬂuﬂiudu.nrﬂﬂh:&mphihh.ﬂuwhhﬂmmm

" Gilbert, 5.F, Devel i i
S B opmental Bislogy, Sinnger Asspciates Inc,, hlaiachu-

#  Walbot, V. And Holder N
i ! .Duﬂmmmjiﬂnluﬂ,ﬂlﬂmﬂmnmrw

% Baunders, LW Developmentsl Biolo : Patterns, Problems inciples
Macmillan Publishing Comp. Ine. New Yo o

. gdﬂhhmg_# Bl An Introduction 1o Embryology Holt-Saunders International

:'ulljf:fi. IEI- Fﬂm;!_dmnrﬂwuhm Dhefiond Univ, Press,
makl, lopmental Genstics of hi ongan
Developmental Biology. Collier Macmillan Pull'ﬁ:ﬂ hde Ty

*  ['Rahilly, B and ]
ez &n Huu:rEHmmEmhntﬂuﬂudTMnmmH’illqr

-

Paper-
Time: 3 Houry P Eﬂ“ﬂ"“hﬂ’ i -0
Mate:
Syllabus of each paper is divided into
Emi?:m Fart-A, Pori-B and Par-C
aT-A ﬂihm}:l’mﬂiampulmmdm o
tons will be set from each unit and each question m;l:ﬁﬂmm{?ﬂ&wfm

Fart-B {10 marks}: Part B is com teking
ane question from each wnit Emﬂﬂ::jria o e, gy

Question cagries 2 marks. {100 words each)

Max, Marks: 5o

three units. The question paper is divided imo

U'nit- 1 ]
|, Historical background, “Sco &
Ma, “scope and status™ of endocring
2 ?;@d;fzt;;mmmmnr mdclrm'r-: Elands arvﬁtehm. Pitubtzry; Gen-
& Y Casparalive anatomy, !
]-‘f‘unn'lnrnd cyvbology of 1ke pitudtary gland and mammadian, and =ub-mamma-

4, Chromatophore reguiation verich
. :
:;:n“ : . N::Img : rates; neirohormonal peptldes; their
£ vsenl pri : i
_ hypoph pu-;.fphs, nﬂhunfh}pnplwtmw pituitnsy stalk se.
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Limig= T

. Thyroid: Geneml developmental and compartive anstoms, evelution of thy-
roidel function; biochemistry of thyroid kormooes.
Iliu||.'|g|n] aciions of thyradd harmones ard their imtermelationship with other
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S
=
-2
2
i
!
: =
g
b H
3
Z
i
:
g
3
:
g

L
:nr:ml;:'rll;mrtﬂm effects of thyrokdestomy; calstonin, s chemisery and 1 M,ﬂ,;mmkmh il
phys . lungs, Bears | G ROCOL GG Syshemy madn]
i Pamsthyroid: General, developmental and eomparative anatemy; biochemisty : li'Dﬂ'I"irm.};;; “:‘“xl":' skin, and the kidney, and the ':hﬂhlfsp::ur; :f:::
nrd physiotogy of the parathyreld Bormsene; effects of parsthyteidectomy. _ 3. Endocrine disorders - cheanfe di i
; metabolic symdrome and care u't"“‘-’n latretes melling, hypothyraidizm
- urders)
Upit- EIT mﬂ level mileculir wﬂmpﬁm'mhihm’ the and
Rists are specialists - paticnt relationship Endocrinalg-

| Pancreatic islets; General developmenial and comparative anatomy; biochem-
batry and physlofogy of insulin and glucagon; effects of pancreatony
2 Adrenal: General development and comparative anatormy, chromaffin se;

blochemisry end physiology of catecholamines. R
1. The sympathetic - chromafiin complex steroideogenic tissue; structure and verlehraes, ands of representatives

pomenclature of steroid hormones, effects of adrenalectomy 2, Microscopical study of variaus

miero-technical endocrine glands of represenutive vertehrates Hrough
Paper-14 (F} Endocrinology (Special Paper) 3. Smdy of the estrous cyele jin
Time: 3 Hours Max. Marks: 50 4. Surgical procedures mﬂ‘;’:“” or rat by the vaginel smesr technique.
MNote: hypophysestomy + Gvenectomy, adreanlectomy, aad
SyHebusz of each peper is divided into thees unlts: The question paper is divided inio 3. Bioassays fiar estimations, ARdrogens ;
three parts. Part-A, Part-B and Part-C nanCy test and anti-cstrogens, the Aschiem-Zondek prag-
Note ;

Fart-A (1 Omarks): Part A is compulsory and contalns 10 questions. At least thres ques-
tions will be set from each unit and each question carrles | mark. (50 words each)
Pori-B {10 marks): Part B 5 compulsory and containg five questions, faking at leas
ome question from each unit Candidate is required fo siempt all § questions. Each
question cemies 2 marks, {100 words each)

Par-C {30 marks): & questions will be set mking 2 from sach unit. Candidete is re-
quired 1o sttempt 3 questions, taking | from each unit. Esch qoestion carries | marks,

{00 words each}

Unit- I
1. Pineal: General development and cosmparative anatomy; biochemistry
and physiclogy, the pinea] principles.
2. Chemical messenger | Mechanism of hormone action.

i, Endocrine integration : Diffuse effects olhormones: neoplastic growth;
migration in birds and fishes; bird plomage, hibemation; csmoregula-
tion; blood pressure regulation

2. VNerebrate neurcendocrinelogy @ Ulrestructure and function of the
mewrn secretory cell, hypothalams-bypophyeeal relationship.

Unlt- 11

g

1. Hypothatarus in relatlon m higher nervous centers, other nearp-secre-

ey Systents in venichrates; the uraphysia, the spboommisural organ '

and the pineal complex.
2. Wemebrare ncormendocrinology @ Anatomy and physiolegy of the en-

docrine and neuro endocring systems of Annelida , Arthropoda.

3. Venechrate neuroendocrinology © Anatomy and physiology of the en- <

docrine and meurn endocrine sysems of Molhasca and Echinodermata

i
i
ﬁ

(1) Use of animal for di
} 22&ctinn and W wark i
G Externay o dﬂuﬁ'“ﬂ""'fﬁ protection a. 1ot the condiions thay
HreS And annboeny should be
and the altermati i sudied prefe . s .
oAl ¥es. “’hﬂbﬂvﬂhummtmﬂnmﬂbwlw digital technifques
species without paining ther, be cither pest or culiurable

Scheme of Practical Ex e e ey
m."“?m i "“njlllillﬂul & Distribution of Marks
l.ﬁmﬁ:mbundmdlm:ﬁun MHuh.m“h
i- hxm:!a: based on mECroscopic observation fﬂ
& Exorciag bagd 5 : i
j. s¢ based preparation of chromosame

Exercise based istry FMMH“
6. Project Repon i Marks
7. Viva-voce ¥
- 3 Mfarks

Totad S0Marks
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[SEMESTER -1V
Paper-16 Ecvology {Campulsory]

Time: 3 Hoors Sax, Marks: 50

'Sq;:;uﬂu:hpupwhdtvﬂadmmﬂmmmm“mikdwmﬁhm
Part-A, Puri-B and Part-C .

mmkPmﬁhmm1mmmmH}qmm1hﬂmﬂmﬂm
mwmmﬁmmmmmqmu}mtmmwﬁ HLL!:
PHPB{IBMB}:MEEWWMW_ five questions, 1aking =
mqﬂluhqmmhmiLCmd-Hﬂ:hrqnuﬁmﬂmﬁmﬁqumm
qm'mmiuzmﬂmwwﬂunh] ] )
H-Eﬂﬂlutsj:ﬁqumhﬁwﬂlhﬂim;ﬁmﬂﬂdimh.wﬁ:um
qukcdwmmamhﬂ.ﬁh;ihm:uhunu.ﬁxhqumimm marks.
{400 words each]

Unit - :
Intraduction to scoiogy

Evclutionary scology .

Enviroamentz] concepls — laws and limiting factors

Ecological models. .
m-ﬂ:rinin of population, popatation size and exponentis] growth, lim-

grovth Iaticn dynaeméce, life history pattem, ferility
i::ﬁmmﬁ:nm l‘.:l;:.ﬁm B.udylmﬂlﬂ:m. trura-specific and nter-
specific imteractions, scramble ndmmfnumpﬂhhnmdd. mutualism
and commensalism, prey-predator interaciions.
Unit-11

1. Maiure of ecosyrlem, pmlhu.:iun,!hﬂdw:hﬂ, ENErEy {ler theough

CoOsYSIEmL
2. Biogeochemical cyches
3, Resilience of ecogystem

LS o o

4,  Ecosystem mansgement. :
5 Th:hmhmbinmmhnpmufdlml:smhmﬁ
Unie-T01

1. Epvionmental Srregues and thelr management
2. Ciobal climatlc pattern :

R T s STESC . S -

3, Global warming, stmospheric ozonc. acid and nitrogen deposition, coping i

with climatic variations,

4, Major ciasses of contaminants. Uplake, bintransformation, detaxificatuon,

imination and accuwmulation of toxicants, :
1EME|1||E‘uu::u:im@-, bingecumlation from food and trophic l.‘ru.rﬂﬁﬂ'
Pesticides and other chemical in agriculture , ll'ld‘l:mjfﬂlndhypm:md
their dispasal. Impact of chemicaks on biodiversity of microbes, anlmals
and phents. Bioindkeator and bomarkers of :_mummmm health.
7 Biodegradation and bioremediation of chembeals.
Suggested Literaiure: 2

3,
6.

. Field Sampling: Principtes and Practlces in Environmental Analysis, Conklin, A-R.

Ir.. (200u8), CRC Press.
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2. Principles and Standards for Measuring Pri Production, Fabey,
Ay T4
AK.. (2007), Oxford Univessity Press, LUK W
3. Ecological Modeling, Grant, WE. and Swannack, TM,, (2008), Black
i well.
4. Fundamental Processes in Ecology: An Earth system
r « Wi .
;zﬂ;f:. Oncford University Press, UK R e
. Cherrett, M. Ecological Concepts. Blackwell Science Publication, Oncfor
d, UL
6. Elseth,B.D. and K. M. Baumgariner papulstion Biokagy, Van Nostrand Co., Mew York.

§. Krebg, C.I. Ecology, Harper and Row, Mew Yark,
?EI“?;CJII{Mﬂm Methodalogy. Hasper and Row , New York.

. Ecken, memlmmﬂﬂdm YW.H. Frosman
Ca., Mew York. " K o
1. Hochachks, PW, and GN., Somero, Biochemical adaptation. Priceton, New Jersey.

Faper-17 Ethobogy (Compalso
Time: 3 Hours ke i

Mote:
Syﬂmmﬂruchpmrisdividndiuhlbmuils.m uestion i ided i
medm Part-A, Part-B and Pant-C : PP
_u-l tlmuh}:FmAhmulsmynndmqulemA
mwfllhmﬁmﬂuhﬂnﬁ%%lmt{&qur
Ffl_ﬂﬁ}ﬁﬁmedmﬁuﬂwmamum
question Candidate i required 1o all
g et m}mﬂ_ attempt all 5 questions, Each
Pu.rl-E‘t3Dth;Eqmﬂmsﬂﬂhﬂﬂiu!ﬁmmhmﬂ.ﬁﬂfdmhm-

quired o attempt 3 questions, taking | fhom each usit, : _
{400 wonds each) Each question corries 10 masks.

Unit-1
I Introdisetion:
z Ethology as a branch of biology.
= Animal psychology, classification of beh :
behaviaur (ethogram) avidurn] patternt, nualysls of
- Reflexes and complex behaviour,
3. Perception of ihe environment: hanical, efectrical ;
L. . Beserdih e A
; volution and ultimate e ; L )
Unit-i1 . causation: Inheritance behaviour and relationships.

::_.' Meural and hormanal control of behavicar,
Genatic and environmental companents in the development of behaviour,

3 Mnﬂw:_mn: Drive, timing and interaction of drives, physiological basis of
mﬁm hormanes and mothation, apgregation.

4, ﬂmm;:nmﬂm:ﬂhﬂniui.m. light and audin, evalution of language (pri-

Unitp

1. Ecological aspects of behaviour: Habita: selection, food selection, optimal for-
aging theory, anti-predator defenoss, aggression, homing territoriality, dispersal,

2. Biological thythms: Circadian and circanmus] ek
tiot, migration of fishes, uunties and birds. i s

Mix. Marks: 50
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1 Learning and memory: Conditioning, habituntion, nsight learming, association
learning and reasoning. _ _ .
4. Reprodictive behavioar, Evalution of sex and reproductive Sleaicgies. mating
syatems, courtship, sexoal welection, purm!latﬂlr't. 5
5 Socind behaviour nggregations, schooling in fishes, ﬂ:ﬂ:tlrlg in birds, !31:rdLng
in mammals, group selection, kin sebection, al:mjam. reciprocal nHroism, in-
chusive ftmess, social organization in insects and primates,
Suggested Resding Materials: ) _
R Eibi-Eibesfelds, [ Ethlogy, The hiology of Behaviour, Holt, Rincheart & Win-
stan, Mew York. .
2 Gould, J.L. The mechanism and Evolution of Behaviour. )
3 Kerbs, IR, and M.B. davies : Behaviourable Ecology. Blackwell, Onford, Lr;H.
i, Hinde, BLA. Animeal Behaviour : A Synthesis of Ethology and Comporative
Pavchology. MeGiraw Hill, New Yori. :
5. Aleock, 1. Animal Behavioer : An Evolutionary approach. Sinauer Assoc
Sunderiand, Massachzeiz, USA, . _
& Bradbury, ]W. and $.L. Vehrencamp. Principles of Animal Commisication,
Sinmuer Assoe. Sunderland, Massachsets, USA.
Paper 20
Practical Wark based on General Papers
i aned
)] Measarement of climatic faciors (atmospheric, waler icmperniun:
relutive humidity} :
(i} Mensurement of maﬂmﬂpﬁh#ﬂn@ﬂmﬂﬂhw
of soil extract, determinatbon of humidity in microbabitat.

il Mmmﬂw,ﬂhﬁﬂmhﬂmmmnmhd -

i mumm;sﬂmmdmmﬂm
hardress of water, velocity of current

() Mensurement of popualstion density, Numerical problems of popalation
density deiermination to be done. . _

i} A file study of any one of the hablizts to be assigned to nn individual or to
a group of sudents

Ethology

i Study of the process of leaming in rat with the help of Animal Maize.
Analysis of the resulls of the experiment

1] &mﬁﬁmmmhmmmﬂmrmmm’mm
(it} Imprinting i precocind binds
{ivl Chemical commmunication in Earthworm

(v} Study of food preferences and fecding behnviour of an insexct pest

{¥i} MNMMWEWHWMMWM
(¥if) Leaning by trail and error in animals ning maze and jumping box
[viid) Sidy of movement of fish in aquariam

{ix} study of courtship i binds

{2} Food preference in tribolum

{ui} Pheromaones in eerliwonms

[ xit] Sqdy of imprinting in chicks _
Seminar - Students have (o prepare and present pager on the ralaied topics
or recent ndvances'research in the Geld of life sciences topics related to the

e,

bz

§ i R R e i g

£

S
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A &nsl ’
tioms, models, slides ot for sominar o T POWET point preseais-

Mote:

(i) Use of antmals for dissection and practical work s subj
: biect to the condi-
tioms that these are  not bunned under the Wikiife I"ro-;lwtinrrg ktm

(it} Thase Instirations which are already havin
| g Loodogy Museums should not
pracure Museum Specimens now onwards and should use chaﬂr-;rid'::a."
fr-..:r._h:;ln_‘phu-:un_:ﬂu and digital alternatives in case of nead. Those new
whstitutions which are not having Zoology Miseum in their Departmen:
. reluted 1o zoalogical specimens with the help of
mmm‘ﬂldm‘mnﬂdn‘p}mtﬂgﬂm: and digital aliermatives and vigi nFI;m-
i :trm 1o alrendy established museums.
cheme of Practical Examination & Distribution of M
{Duration: Four hours) v

I.  Exercise in Ecology ﬂ'hi:um a

2. Exsrcize in Etholagy [0 Marks

3. Fiell report Project Report 10l Marks

4. Semlpar 10 Marks

5. Vive~voce ¥ Murks

6. Class revord . ~3 Marks

Totwad 30 Morks

Time: 3 Howry VR Pelmrks:
s Max, =0
Syllabus of esch peper is divided fnto ih s divided i
B i 0 lhree units, The questlon paper i divided into

Purt-A{ 10moris): Part A ls compulsory and comtalns 1 i

A o
Tﬁ;ulhmmmpﬂlwmmmmw;:‘aumw
mmﬂ:;nh;ﬁ:;mm“ﬂdmﬁ:mﬁwthm s

. rd b

quﬂmwﬁ::!uuh.{rmmM}m N M —.
Part-C {30 marks): & questions will be sat
quired to uitempd ¥ questions, taking [
{400 words each) _—
Unie-1

takirg 2 from each unit. Candidate s re-
from each unit. Each question carries 10 marks,

|, Epetinlized function of cytoplasmic i i
compoments in & cell with special
references to the melecular mechanism {Contractibility, secretion
: i
agocyiosis and pinocytosis), " s
2 Cell and tissie cobupe:
:; mﬂﬂuﬂur of oulls i culture,
mury amd establizhed n:llllnu;timﬁuufmllmm.
¢ Watiural and defined media for culiure,
d}  Importance of cell and tisme L=TH TS
)  Generalized account of the mechani

_ L &m of celi aggregs-
o A tion during development, in vitro stadies,
1. Chemi - o i ;
=:Tu1:ailq basis of fixation and staining and a discussion an the fallawing

—i
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; #)  Freess substinetion, Paper 20
b} Freess drying. Practical work based an
W Fiosk ani thuod Soown sedows.. e L. Microtomy. Wax, fresh, mﬁmiﬁw Bialogy _
i dy  PAS, Metachromasta, ]-eulg.-n_., lipid and protebn staining fechrigu of gelatin . Poen sections, sect ing
¢} Centrifugation and ulira centrifugaton, 2. Histoechems ﬂmulmlm:miuu
& DR, T . AT 8 Acid heematia of Baker & its modificas
/g)  Intra- vital undu_wnwhf ﬂtﬂ:nFn_l: b, i ification
h} Peper, gzl and dise elecimophoresis. 3 E:mhmw:m“mm "
UNIT - o ) 8 Millan's SR
.. Eleméniary concept of the principle and theory of microscopy as exernpli- b Hmrdliu!mﬂmmtmm
fied by the following: 4. Histo-cytochemica ;
) Phase conirast microscopy. B Methyl Green Pyranin methosd
by  Imtesference microscopy. ' b, Feulgen Sining
d}  Fluarescente microscapy. J d Alcian blue methad
IE']]II Ultra violet microssopy. ! 3 mm'mqmmﬂﬂm 2 Bhue ouethod
¥ i 5 ij ] . ||:..J E.z aff .
S FOMARLLEDIC 1P AR Ol BhewrF ‘3’ Sining of allaline and memmm liver and nervous 1i
u - e i's method . b :
I. A genernd nccount of the effect of ionizing radiation ll_lhr.nclhﬂlrhvd. by $ lldﬁm#-gm ique. L
1, {Genemalized account of the mechanism of cell aggregation during develop- ﬂ'llrhﬂiﬂrihlhlsmmpmr Al s
ment, in vitro stadies : Scheme of Practical Exsmingtion & hl;int Cell biotogy
& Hole and mechanizm of action of ibe following enmymes al the cellular {Durstion: Four hours) Distri of Marks

e L Exercise on hists chemical
a)  ATPose E};mhm dm[;; tecniques 16 Marks
M

b)  Succinic dehydrogenases 12 Marks

b
C,
cj  Acid ond alkaline phophainses 4 Viva-woce 12 Marks
d)  Hyaluronidase & M Marks
Unit-11 Marks
' Total 50 Marks

I Compleis knowledge of the origin of following disenses: ——

a}  Canecer _ Paper-18 (m) Environemental Biology {Speci
by  Glycogen siorage disense Time: 3 Hours pecial Paper)
¢ AIDS ; ;l'nh. Max. Marks: 55
d)  Molecular basis of thalasemin Y ¥llabus of each paper is divi ed
£} muscubar dystraphy ¥ three parts. Part.a, FIH-:! -I::de-mg eaials, The QUEsIon paper is divided into
D cystic fibrosis ' i;“""i.m’“""-‘? Part A is compulsory and contains 10 quest]

2. Celfular aspects of the process of aging ; thans will be geg each unit und cach questicn 0 questions. At jens

3. Cellular aspects of the immunity and virus-cell imeraction Fart-B flll:l marks): Part B is compulsary and mr:::m; 1 “"'I'*-’-IE.SD uwds exch)

Unfi-II1 1 PnE question from each wnii. Candidaie is requireq ; i q“;”.‘;’“r '“‘“_'ls ar least
4 mmlmﬂﬂ-{!mmum; WO questions. Each

I, Genetic analysis in cell biology

1. Gene families: organization, evolution and significance H"'l:ﬁﬂmhj;ﬁ o il
; = f : | 4 :

3., Glhembtcy ofgenn ; : F WWWFMMuwlﬁmmfm&chﬂd‘ unit. Candidate is pe-
4.  Symhesis, modification and repairing of DA ; (400 words eqch question carres 10 ks
5. Envircumental modulation of gene activity (stress response) siress genes Unit-1

and 3 . Weather and ¢limate
6. siress prodeins X 2l s

i Crene imite- - e and compositiog

7. Transposable genetic elements of prkaryoles and eukaryotes & b} Loeniwi

tion and moleculnr mechaniem of oecumence of mutation repair mechanism. “f s rads: hmwmmmmg Westerties, Trad

I ———
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¢} Indian and African Monsoon

d}  Tnversions: Thermal inversions: canses, consequences. Subsidence
imwersion

e} Cloads and their formation

2. Element and factors of cllmaie

a) Excernal factors: earth’s orography- Oceanic and continental i
fluence.

b} Deforesiation — surface albedo — snow and ice — Volcanie sctivity
— Dst particles - Greenhouse gas concontrations

¢]  Atmosphere- oosan heat exchange- Atmospheric carbon dicxide
variations- human influences

d}  Global climase changes- chuses and consequences

Unit-T1 ) ' ‘

I, Development and svolution of scosyHems, cases and kinds of swocesion.
Diversity and productivity i relation to sapes of succession and develop-

et
7. \leban, rurnl and other man made ccosystems and their impacl o6 il
life.
) Useof micro-organisms in bioremedistion of soil and oil spills.
B Bio- fertilizers, Rhizobium, Azotobactor, Nitrogen fimaticm,
vermitechnology and Vermicompasting
¢} Applications of microbes in remeaval of leavy metals ang other
eontanyinanis from water and sofl.
Unde-118
1. Emwironmental health and toxicology
a}  Tonicants of public health (pesticides, metals, solvents, radiation)
1. Movement, distribution and fae of toodns
#)  Biosccumulation
by Biomagmification
¢} Translocation of xenobiotics: absorption, biowansformation, ex-
cretion
1. Mensuring toxicity {ncute, sub-chronic dnd chronic).

Paper-19 (B) Environmental Biology (Special Pagper)
Time: 3 Hours Max, Marks: 50

Mote:
Syilabus of cach paper is divided into three units, The question paper is divided into
three paris, Part-A, Pan-B and Pan-C
Past-A | LOmarks): Part A is compulsory and containg 10 questions. Al benst three ques-
Huns will be set from each unit and each question carrics | mark. (50 words each)
Pret-B3 { 10 marks): Part B is compulsory and contains five questions, taking af least
gne guestion from cach unit, Candidate is required Lo atlempt all § questions. Each
question carrics 2 marks. (100 words each)
Part-C (30 murks): 6 questions will be set taking 2 from each unil. Candidate is re-
guired to ptbampt 3 aestions, taking | from sxch unit. Esch question carries 10 marks.
{400} words each)
Limkt-1

i, Diopedgraphy

o Mfajor wemestrial biomes

= e T e T e ik i 2

T

M.D.5.U. Syllabus / M.Se,

*  Biogeographical rones of Indlg- G b

1) Trams Himalayan zone.

b} Himalayan zone

¢ Desert rope.

d}  Semniartd zone.

2] Western ghat zone,

0} Deocan plateay sone.

Eh  Gangetic plain zone.

F‘J Morth east zone,

1y Coastal sone,

Unit-18 Islands present near the shoee fine.

L Envirosiment Awarcness:
0} Earth summiis
b} Carbon foatprint and carban i
¢ (Hohal warming, ozane layer dephetion
dj I'rn;xmu dates end their significance.

a}  Basic pripci §
by Talsnd nnu!uﬁru:,d mﬂ
e} Polution refated urim- soli
R o sofid and liquid waste froem lauriat

3. Enwi ;
3 mmrmummmﬂimwmﬂmhm

cal. Present social :
Baschiaat pressure grop agencies like Chipko movement, N A

Bﬂl! {lf EIII-HIHI.HI ul I i | EJ."-'

b)  Canses of depletion
¢}  Techniques of studving - Rads
S St ria vimg Rﬂmﬂu,phuwgpnmmlmm =

g
d)  Wildlife of India- Wild 15 i
Sanctuaries. R i life-schedules, Peazones, National parks,

L3
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&) .', mw'm]‘m :

T 7. i

i} Paper 20

g Ewmwﬂm nﬁpmﬂwmhﬂ!'mmEMﬁml
1. Soil/Sediment anolysls
EC
pH
Alkeabimity ;
Oinganic matier
Texmare :
1. Abr quality monitoring

a  Setmnble matter

phe patter

S T

L'Iﬂlﬂlﬂ wmlﬂ [
3 _ - :
3 %fﬁ:chmtmsﬁmnfdm klomes and mark their losabion o India’s 5
d ﬁmmamwmamnmwmu in water: 3
. a) DOT :
b Mdetiny] Parathion
11 tqj:my of the following habitats: -}
£ Field tnp :
o Forest; Wikd life sanctuary E
b,  Presh water habitat
& Maripe habdtatl ;
4 Semi arid habitt _n
| (Students i lete Ecologieal Report of the trip
" s e ot el Bt RO |
mnnuﬂigd:p-dm if any.) },
‘:]- Environments! Blology '
[butiok {a) Prper (B):
mu.."";"f'rm“m' immﬂus_w &.Dh-uihﬁnu:lh'llﬂ:l
lilh,-.ﬁ“- Four hours) . W/ o igw
7. Soll Annlysis i "
3 hﬂwﬁwymmﬂmm mMu‘L'BMm
4 ijnctn-:pmﬁ'ﬁl:u’rﬂp oo
5. Wiva-vooo :
> ?ul: 50 hnrks
Paper-18( C } Entomvology (Special Paper i e
Time: 3 Houra . ‘
i i s divided imo
T;;;;!mnl'mhmﬂhtﬂﬁﬂtd into three units, The question paper 15 &
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Part-A { [ Omarks): Pant A is compufsary and contging 10 questions. Al leas! three ques-
Hunswillbcsttfmrnﬂdtmﬁ:mdmhmmﬂmmImut.{!{ruurdsmh]
ﬁrt—E-[lDmutsh?ﬂﬂiumwhmymdnmnjmﬁwquﬂimmkiugﬂlmﬁ
ane question from esch unit, Candidate is required to attempt all § questions. Each
question carries 2 marks, {104 words esch)
FM{{]HM}:Equ:ﬁﬂwnwillhmukjngzﬂ'nmmlurlflﬂih:ism
quHmmmﬁaanmmlhmmmmemmm
(400 words each)
Unie-1 -
I.  Life history, demage caissed and. control of major pests of the main
(e
Wheat, paddy, maize, jowar, millet, sugar cane, corton and oil sceds
2. A study of pests of stared grains
3. Ways and mesns of storage af food grains

L A general idea of phent protection organization in tndin.
2. Timbetand Mﬂn{mlqmmmmdmlsnw
o uge the pesticides on these,

3. Beneficial insects ; Silloworm, honey bes and Lac insect: and indus-
trizs related o them,
Unit =111

Imporiant mascts used in bicdogical contral.

Ecology: Effect of physical factors, Infra specific and [nter-specific re-
kations, dynamics of papulation.

3. Embryology: Erﬂh}mh Mﬁmmtﬂmhﬂm
- . Raker -

Paper-19(C) Entomology (Special FPaper)
:i‘!m:: 3 Hiury Mux, Marks: 50
obe:

Sylinbus of each paper is divided llmitr::un.'ru.ﬂ'mqulﬂmpmu i5 divided into
three parts. Pari-A, Purt-B and Part-C
m{lwmammmmmﬁmqmmmmqﬂ
tians will be set fram each unit and each question carries 1 mark, (50 words each)
Part-8 (10 marks): Part B is compubsary and contains five questions, teking at leas
uae question from each unit. Candidate is required tor aftempt all § questicns, Each
qmn.iunmrﬁnimh{!ﬂﬂmﬁuﬂ} -

Part-C (30 marks): 6 questions wil be set taking 2 from cach unit. Candidate is re-
@Hhﬂ@ﬁﬂ?@ﬂiunﬁkhlmmm Ezch question camries 10 marks,
(400 words each)

b o—

Ulmit-I
. Culture of Insect : Homey bes, Silk moth and Lac fnsegt
2. Insect behaviour- Rhyms, locating, food and initisting feading, locat-
ing mates and copulation avlposition, erientation, migration, protec-
tive behavior, conceafing, coloration, reveating coloration, mimicry.
Unit-11

. Soch life- Lsaptera {termites) and hymenopters { Social wasps Ants
social Bees)
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2 Biological Control- Parasitism by insect:
vericheates, sociel parasites.

i.  Pest control iples and practice- Introduction, types of crop pest
(Ko pests, ccesoional pesl and potential pest),

2, Pesi control procedure-  The msin opibons - culiural control

3. Crop mtaton, Time of sowing, Erigation cultivation, Cultarl contral
in perennial crops and in pastures.

4.  Antagonistic, additive and syrergestic effect of pesticldes, Lethal dose
HP% concentration, acute toxicity, Safe concentration mnd other bevel
) of toxicity,

Suggested reading materials-

Fundamental of Entomaology | Bichard 1. Elzingz)

Applied Entomalogy (PG Femermare, Alkca Prakash)

Applied Entomodogy (Manju Yadav)

A text Book of Entomology (R Mashr)

General text book of entomsadozy {lmma)

Text Book of Entomology Insscts | Packand A.5.)

General Entomology Entomology [ John B Meyer)

Paper 20

PFRACTICAL BASED ON PAPER 18 &19 | C) ENTOMOLDGY
1. Knowledge and use of equipment for the eollection and preservation of in-
sects; ingect mel
2, Collection and preservaiion of insects and their different stages,
o Killing bottle, spreading board, insect box, device for inflating
lavn, light wap, ete,
Collestion and study of sensonal insects, nocturnal indects, aquatic insects,
erop peit stored grain pest and insects of medical and veterinary imponance.
Collection and preservation of insscts and their different Mages.

Undi-IIN

bk

P

Familiarity with techniques and appliances of applying insecticides, experi-
mieis for tewing the insecticides.

Knowledpe of renring insects and of maintaining ihe inseotary.

Micro echnical procedurss,

A ol 1 visil importent centre of entomological studies.

{I} Use of animal for dissection ond practical wark |3 subject to the sondi-
Yians that these are notl banned under the wildlife protection st

(i) External features and snatomy should be stadied preferably by digital
technigues and the alternatives whenever live animal bs studied it should be
elther pest or culfursble species withowt paining them.

{11} Those instinations which sre already having Zoology Museums should
not procune Museum Speclmens now onwards and should use charts! slidesf
models’ photographs and digltal alternatives in case of need. Those new
institutions which are not having Zoolagy Mauseum in their Department should
mrmmumdmmmmmmwurdmwm
{ models | photographs and digital alermutives' and wisit of studenis o al-

ol

J

B e
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ready extablished mussums.

Distribation of Marks for Entomalogy Practical Examinstion 2017
Duraties 4 howrs Total marks 50

u)  Mierotumy

; Il marks
b} ldemtification and o et marks
:_; m;nmu lm:; i i ;!lurh
“ailar
] Viva voes ' : -":
J : mar
Total 56 Marks
5 al g
e pﬂ!{. paper 18 (D): Fish Biology
N Max. Marks: 50
mwmﬁmmlammmmmmmm i
i s sy queslion paper is divided inio

question carries 2 masks, {100 words
Uit | e "

1 A general survey of world fisheries, of pringi i
i adechal Survey pal fisheries of Indin
b) Estarine
. €]  Marine
; Asludynd'pllnmuinfdnﬂmuﬁmn[}ﬂh OFigin, Oocurrence,
3. Fish ——— kinds SeAsey %
; il ',[m Various of di of fishes (Symploms, Etinlogy
B Wuiritional Disences
b Intrinsic discpses
& Disease caused by Pathogens and Parasites

JI. Bio-chemical composition of fish- as food.
: Ejr-pmdmn_mfﬂdﬂnghdmhﬁhupnctljmfsmmm
3 Smdy:f Bicluminessenee in fishes: Oweurrence, Location, Categories
a ﬁnmm.hpﬁdmue:hm d Bi ficances
& ik Luminescence in fiches N L ik
. £ in fishes:
v ongans found in Manture, Location, Sructure, Types and Fiene-

8)  Functioaing Mechanism of Edectric Organ

Unit- 11

Unit- 11 :
I Population Dynamics: Estimasion umber and mortal

in fishes. found in fresh waters Faambon o s

2. Fecundity in Fishes:
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4. Podsons and venoms organs in fishes
5. Sound producing organs in fishes
Special poper 19D} Fish Binfogy
Thme: 3 Hours Mlax. Marks: 80
N-’tﬂ ' = i g ¥
Syliabus of ench paper is divided into three units. The question paper 15 divided mto
thres parts. Par-A, Part-B and Fan-C
Pari=A { 10marks); Parl A is compulsory and contsins 10 qeestions. At Jcast thres ques-
thons will be set from each unit and each questidn carries | mark, (30 words each)
Part-B {10 marks): Part B is compulsory and contains five questions, taking at least
one question from each unit. Candidate i3 required to atiempt all 5 questions. Each
question carries 2 marks. (100 words cach)
Uimbt -1
[, Detailed study of the biology of Indian major carpa
a) Cai-fighes
b} Hilsa
¢} EHardine
dy  Mnckere] sharks
g} Prawns and Oysiers.
2. Pisciculture and its importance, with special reference 1o India: )
a) Objectives, Types and Breeding habits of Cultivable
Fiahes { With Special reference 1o Major Carps)
b)  Fish Calture Programming _
3. Frash water pdliusion in relation to fisheries with special reference 10 India:
3)  Cmuses, types and relased Effects on fish Faune
b} Types of Water pollution on the basis of Fisheries

Unit =11

1. A beleloutline on the methods of fishing in fresh waters of India:
3) Marine Fishing Crafts and Gears
b) Inland fishing Crafts and Ceesars
¢} Unconventional Fishing Methods
Em]ugi:ﬂmmingm:]itufﬂﬂﬂhm:m}m.
Survey of fish in relation to mankiad,
Age and growth studies in fishes:
a)  Scale Method
by Otolith and Bone Method
Colaration in fishes: Inroduction, Sources of Colours, Coloar Change, Regu-

hﬂmqﬂﬁb@iﬁm:
Linjt - II1

I.  Agquarss and their uses. Setting up and maintenance of Aquarism
1, EEuii:iﬂshm:D:ﬁiHnnm eir robe in Indian fresh waters
3. Courtship and Parents] care- A genesal study of fish behavior

#) Factors responaible for Parental Care

b} Pattern of Parental care in Fishes

PN
o e

3
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4,  Migration and its causes:
8} Iniroduction, General Actount and advantages
Fish Migration i
By Migrtion Behaviour of some Gshes
¢} Factors influencing Fish Mi
5. Conditions of life and Adupiations af: . il
a)  Hill stream Fishes
by Deep Sea Fishes
Paper 20
Eractical wark based oo Special Paper 18 & 19 ( D) Fish Bislogy
1. Mmmmmhmﬁm-ﬂim}-nfﬂmlmiNHuﬁlm
i Eﬁ!:dnd representalive tssues and organs of fish.
- ion of local fishes and their ident B 8
g i ification upto the species bevel: Stdy
Hydro-biological studies:
Analysis of water to determine the pH, free Carbon dioxide, dissolved oxygen,
chlaride, calcium, total afkalinity and total sakinity. :
Collection :Estimation and anahysis of plankinne.
Riachemical and physiological
;; Estimution of ghyeogen in liver,
Dretenmination of pool stee or free Amine scids of le or bload
» : migscle or
¢} Effect of Epinephrine on the chromatophores,
Spawning.

i

B LA

d)  Inducsd
Pertodica it o — ——
VL to n local fishing farm of i
its pisci cultural pnﬂbaum?dﬁin: -Euﬂlbu. IR "
b} A week's tour of &n infand fsheries research sation of pdsci-cultsre centre.
2)  Aweek’s stay and work at an important marine biologieal or fsheries
centre in the eountry.
bl  Note: A record of the work done under fem no, 10 Bas te be
oo
or :
(Duration: Four hours) pee T T
Scheme of Practical Examination & Distribution of Marks,

I, Species identiflealion using taxcnamic key 10 Marks

2 H:._-ﬂm Biologicalbio-chemical/physlological exercise 10 Marks

1, Microtormy 10 Marks

4. Project Report on Field Study 10 Marks

i Viva-voce § Masks

6. Clags meord = Mnri

Tomal 50 Marks
g Paper-18(E) Molecular Developments! Bictogy (Special Paper) ;
e 3 Howrs Max. Marks: 50

Eyllﬁnfnﬂpupuhdn:dwd‘ ided inta three units. The i ivided i
question paper is divided inio
thre pans. Part-A, Part-B and Part.C"
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Pari-A { 10marks}: Past A is compulsory and contains 10 questions At deast thres ques-
tiona will be set from each unit nnd each question carries | mark. (50 words each)
Part-B {10 marks): Part B is compulsory and contains five questions, taking &1 least
onie question from each unk, Candidate is required 1o atiempt all § questions, Each
guestion carrles 2 marks. {100 words esch)
Fari-C (30 marks); 6 questions will be set taking 2 from each unit. Condidate is re-
guired o atbemipt 3 questions, taking | from each unlr. Each question carriss 10 marks.
(400 words ench)
Lindit-1 i
.  Cell Differentiation: {a) Definition, Biochemical basis of differentis-
thon
Structurel and biochemical changes during differentisbion of muscle,
cariilage, vertebrate pigment cells, lens and beng fbres, and epldenmis
3. The reversibility and inheritence potierns of gene activity, Control of
specific geoe expression. Models of cell differentiation.

Unlt =11
1. Developmensal Genetics:
8. Role of aucleus and eytoplasm in development

b Muclesr transplantation in Amphibia
. Somatic cell hybridization
1. Paiterming the vermchraie body plan:
g)  Hetting up the body axes, Origin and specification of the gem

layess.
b} Somite formation and Paterning
©) Role of organizer regions and neural indsction
Unde ~I11
1. Development of Drosophila body plan:
g} Materonl genes in 52t up of body axiz
b}  Zygotic genes in patteming the sarly embryo
¢l  Segmentation-activation of the pair rule genss.
d)  Baody plan of drosophida
¢) Sepment polarity gencs and compartments
fi  Segrnentation selector and homeotic penes
3 Sex defermination !
5 Chromosomal sex determination in hMammals,
by  Sex determination in Drosophilla.
¢} Environmenial Sex determination.
Paper-19( E) Molecular Developmentsl Biolagy (Specinl Paper)

Time: 3 Hoars Mazx. Marks: 50
MNote:

Sylinbus of exch paper is divided inta three units. The questhon paper is divided into
three pars, Pari-A, Pan-B and Paf-C

Part-A{ 10marks); Part A is compulsory and containg 10 questions. AL least three gues-
ilons will be set from each unit and esch question carries | mark. (50 words each)

Fard-l3 (10 marks): Part B b5 compalsory and contains five questions, taking at Jeast
one"quesiion from ench unit, Candidate i3 required to sitempt all § questions. Esch

question carries 2 marks, {100 words each)
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:‘E;:Eﬂmh;::qu:l;ilth:muthgzlﬁmqnhuqtﬂﬂwm i% Fee
:;Dﬂ nftempd 3 guestions, ngrﬁnmﬁ:hlml.ﬂmlqlmﬁunm—riummﬂ;
-]

). General i
s x and propertics of cancer call. Ontogenesis and
‘ Tvpes of anomal ic effects
N R —
- tica of teratogenic agonts. b o of e q
L. Limb develapment and Regenecation verichrates: Patiern formation
. hhg:nh [ mnd in : i
ﬂ'uuncp.tnfllmﬁahl, A
e et o
; Rwumnfmhhmum-ﬁhuﬂhnﬂmmmurnﬂhh

M;dﬂiﬂfmmmm_m "
g fferentintion, paktem orgnizathon-
mmmmmhﬂ m-;lgm.m positionsd inf ‘h

% Robe of distal eransformstion of blastema, retinoids in regeneration en-

hancement of developmental |
tranafh 7 I'-'ﬂn:n:iq of cells by retinoids, Homeotie
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«  Hingsely Nobel, G The Biology of the Amphibia. Dover Publications, Mew

Yok

«  Gilbert, §.F. Developmeanal Biclogy, Sinauer Assoclates inc., bassachu-
gefts. 4" Edition,

s ‘Walbat, V. And Holder, N. Developmental Biology, Random House New

York i
% Ssunders, LW, Developmental Biology: Pattems, Probliers and Principles.
Macmillan Publishing Comp. Ine. New York .
s  Balinsky, B.1. An Inrredoction to Embryology Holi-Saunders Internaticnal
Editions.
. %MLW&WWTMUMEP@ ;
e Malsclngki, GM, Developmental Genetics of Righer organisms- i primer in
Developmental Biology. Collier Macmillan Publisher London
e O'Rahilly, R. and Malles, F. Human Embryology and Terstology, John Willey
aad Sons
s Guoss, R. Principles of Regeneration. Acadenle Press lew York,
s Schmbde A.J, Celiuler Biolopy of Vertebrate Regeneration and Fepair, The
Umiversity of Chicago Press
Faper 20
PRACTICAL WORK BASED ONSPECIAL PAPER 18 &19
MOLECULAR DEVELOPMENTAL BIOLOGY PRI
L. Terlotogical experimenis o one of the species on which normal deve
was studied. Teratological effects of retincid dusing development of heart and
siceletan in mamimals. .
Molecular control of development of Drosopiils — Expression of segmental
genes during Drosaphita development.
Desnonsiraiion of Imagingl discs of Drosaphila. _
Sound call, analysis and application in identificution of amphiblans species.
SD5-PAGE clectrophoresis to study changs in profiles of solubile proteins dur-
gkt | |
?ﬂfﬂnﬂ}' effects of known cyiological markers such a3 actinomycin-1T,
tunicanycin, cyclohexamide cte. on development.
Aurbach's and Mew's ring culture mhuquud:ﬁg c’huh:: embryos
Embrya lifting u:h.nhqnnsmduulhn—:uty embryo. .
Biochemical changes during d:ulupmluu— proein, nocheic neids-—semi suta
analyser study. | : ;
10. T3, T4, TSH profiles during smphiblan metamorphosis and comparison with
mammalian development.
1. Identification of antibodies development using ELISA.
12 Demonsirstion of endonuciense activity of DNA fragment. _
13. Biochemical changes during devebopment — protels, nucleic sclds-—sermi aube
anabyser study,
NOTE:

L Uﬂtufmimhﬁ:rdmﬁnumdpmhlmkiamhjmtm?w-:mdi.ﬁum
that these nre not hanned under the wildlife protection e )

ii. Emmﬂfuummdammﬂmldb:mﬂdpmuylhyd@ulmﬂk
nigues and the altemnatives. Whenever live animals are stadied it should be

- L

o e o
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cither pest or culturable speches without paining them.
Those instiutions utmh are already having Zoology Mussusn should aot
procure Musewum Specimens now onwards and should yse charts [ slides /
1m}u ls."]:burmml T pd_'n-_-.m:r:.ig]u] affematives in case of need,

6 NEW enstiutions which are not having Zoology Muossum in their
depriments should provids learming related 1o zoalogical specimens with the
h!:.'l_p of charts / slides / modeds / photographs and digitel nitematives £ and
visil of students to alrendy suablished musteums,

—— Semester-IV

Mar istribution for Melecular Developmental Biology
Duration Four Hours Mlan-50 marks
Exercize on T3,T4,TSH 5 Marks
Emu:_[::ul culture technigue using chick embryo— 5 Muarks
Exercise on molecular regulation af development 5 Mask=
Exercise on Biochemistry 5 Marks
Idm:iﬁmiunmdmmspmiﬁmr} 10 Marks
Vive-Yoce 5 Marks
Project Repon- 10 Marks
Clags Record

i,

e

Total 50 Marks
™ Faper-18 (F) Endocrinolegy (Special Puper)
w:.t 3 Hours Max. Marks: 53

Syllabuws of each paper is divided thio thres un
three parts. Part-A, Part-B and Par-C
E_'u.rl-A{ll:unuts}: Part A is compulsory and containg 10 questions. At least thres ques-
tions will be sei fmmudll:m'r:udtﬂ question tarres | mai.{ﬂ]nwds:a.:h}
Fari-B [ 10 marks) Fmﬂpmwﬂwmw five questions, taking af least
mqlu::ﬂnn_ﬁwnmhmn.mndmuiunqumm attempd all 3 guestions. Each
question carmies 2 marks. {100 words each)
Par-C {30 marks): 6 questions will be set taking 2 from each unit Candidate 15 re-

quired to atempt 3 questions, taking | from eachrumit. Esch weslion cari
o - question carries |0 marks.

[ELT |
l.  Historical background. “Scope and status” of endocrinology
2 Study of the following major endocrine glands of vertebrages,
8)  Pituitary; m&:vdrgmmlmmr:immﬂ Funetional
eytology of the pituitary gland and mammalizn, and sub-mammalian Wi
st :

it, The question paper 45 divided ints

b} Adenohypophyesal hormones thedr chemistry and physiology: chromato-
Pl'mummﬂ::}m among vertebraies; neurohormonal peptides: their chem-
:;uymd phyletic distribution; formation, Horage, relee and tmnspar

neurohypophyscal principles; effects of hypophysectomy pinaitary
secrelion and transplantation. : .
¢} Thyroid; General developmendn] ndcm'm:ﬁummﬂwuimnr
H't}-:'nldlri flanetion; biochemistry of thyroid hormones bialogical actions
of thyroid hormones &nd their inerrelationship with other endocrine ze-
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eretion, effects of thyroidectomy: caleitonin, its chemistry and physiol-
Oy

Umit=I1

a)  Parathyvoid: Genoral, developmental and comparatlve anatomy; binchemm-
istry andd phyvsology of the parathyroid kormone: effects of pamghvroidec-
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hhjmh:m- 5
Unit-I1 *HIEY. testicular hormanes and their functions

::.. ;hr:a:nm hmwahypummm“ relationship.
I BeA%ONS in vertebeajes. evolutian of viviparity, induced spawTing in

b} Pascrestic islets; Oeneral developmental and eomparstive Analnmy; hioe - Eﬁdﬂﬂﬁhﬂnmrnfﬁnilim'mn I .

chemistry and physiclogy of insulin and ghucagon; effects of parcreatoeny , 0 lactation Implantstion. delayed implustation, partasitian
¢f  Adrenal: General development and comparntive anatomy: chromartin + Placents as an endocrine tissye

tissue: biochernistry and physiology of catecholamines; the & Fmﬂﬁurqlmuf el fumapr:am::]t:‘u:g_.ﬁ .
i : ! corsrgl m-fm"_

sympathetc « chromaflin complex steroidenpenic tissue stuciure and
Busmenglature of steroid hofmones, effeds of adrenalectonny
dy  PFineal Genernl mmmm:wumm}-m

L B —

physiobagy, the pinend priniples.
@} Chemical messenger : Mechanism of hormone action, Umi-101
Sectjon - C I Pheromenes: Coatrgl of fertility i isects.

I Endocrine (ntegration ; Diffuss effects of hornsones: neoplastic growth;
migration in kinds and fishes; bird plumage, hibemation; osmoregsis-
tion; blood pressere regelation.

+ Prosglanding: i
mﬂﬂ wﬁﬂ-ﬂmm.ﬂhlm“nfmﬁmmmwm

2. Verchrate nearoendocrinology | Ultrastrochene and function of the newro R T T
secretory cell, hypothalnmo-kypophyseal relationship, hypothalamus in b) Acromegaly,
relation to higher nervous centers, other ncuro-secretory evetems in ver- 2 Dwarfism
lebeates; the wrophysis, the sabootmmisural organ and the pinesl com- d)  Addison‘s discase.
plex, . ) Cushing's syndrame,

3. Invertchrate muroendocrinology : Anstomy and physiclogy of the endo- i Goitre,
erine and neuro endocrine systems of Anaclida , Artbropoda and Mol- Bl Cryptorchidism
lasca. hi  Hypogonadicn

Paper-19 (F) Endocrinology (Special Paper) il Amenarrhoes,
Time: 3 Hours Max. Marks: 50 41 Diabetes medliggs
Hite: k) Tetany,

Syllabus of each paper is divided into three units, The question paper is divided into
three parts, Past-A, Part-B and Par=0
Part-A [ 10marks): Pan A is compulsery and containg 10 guestions, Al least three ques-

Hons will be st from esch unit and each question caries | mark. {50 words each) Surgical procedures: castration.

Part-B (10 marks): Part B is compulsary and contxins five questions, taking ot Jeast 7 ;f_:d hypaphysectomy, g thyroidectamy

ane question from each unil. Candidate is reguired to sitempt all 5 questions. Each chemical estimationg of chodestern| 3

question carries 2 marks. {100 words cach) irerine lissue, cantent in adrenal tasue ghycogen in

Part-C {30 marks): 6 questions will be set taking 2 from each unit Candidate is re- 3. Sperm coum,

quired v witempt 3 quesiions, aking | from cach unit. Each question caries 10 marks. A Sludy of the sex chromatin,

{400 words each) 4. Effect Dr?mﬁﬂmnhmphmﬂ im figh

Uit-1 . MNMIUNmpi': slides of endocrine gpd m

I, Hermonal control or sex differentiation nuclear sex. F}“T’T structures,

L The female reproductive system: Comparstive anstamy and physiology of the !} V'8¢ of amimal for disssction and i B ;
oammndinn and sub-mammalian oy end sex acomsery SMUCEUREs, OVERER g‘?‘-‘”‘ Aot bamned under the w.-mum:ulu:ﬁum ' the condtions Tt

" 4 I Emmm '

hormones and their functions, . : 5 and the ! and anatomy should be studicd prefeeshly by digita]

i The make reproductive system: Comperstive anntomy ofid physiology of the -III‘Inmnm. Whenever live unimp) wstudied it shauld be e b

*pecies without paining therm, cither pest or cullurable

mammalian and sub-mammalisn tesiis and sex aocessory staactures, semen and
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{iit} Those Instindions which are already having Zoology Museums shoukd not pro-
cure Museum Specimens now onwards and should use charts /slides { models / photo-
graphs and digieal altematives in case of nesd. Those new institutiens which are nat
having Foology Museam in their” Department should provide learning related 1o Zoo-
logical specimens with the help of chart / slides / models /phetographs and digiel
alternatives’ and visit of stadems to already established mussums.

Marks Distribution for spectal Paper 18 & 19

{Endocrinology)
Doration—Four hours Mlax-50 marks
|. Exercise based on bioassay of hormone sdministration effects 4 Marks
2 Exercise of sperm count/Effects of
Epimephring on fish chromatophares 3 Marks
3. Quantitative estimation of frectose in given gland, 4 Marks
4, Cellular dentification of given gland 5 Marks
& Tdentificatbon apd comments on spotsl Erght) 24 Marks
A Vive-voos 5 Markeg
7. Class Record 3 Marks
Total : S0marks

s




