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NOTICE

. Change in Statutes/Ordinances/Rules/
Regulations Syllabus and Books may, from
time te 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 by the Academic
Council shall be final.
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the Umiversity defermings otherosize comply with my chanpe shat apafies to wears fe
duas ot completed af i e of change, The deciston faken by the Academde Cruncll
skl be finel

M.5e, DOCHLDGY SEMESTER SCHEME OF EXAMINATION
1. The maximum marks of sach Semester Examination will be 300, There shall be two
SEnuestecd in one vear and four Semesters in 21l Jt will be necoseany for & candidase to
pess in the theoey as well a5 in the practheal examination separately. Criteria for pass
percentage and division will be as per the onlvesiiy poliey fior Semesier Scheme
prescribed uniformly by the mniversity,
L, There will be four theary papers i esch of the four Semesters apd 16 papers in all.
Eauchy paper will have maximum marks of 50 and examinstion will be of 3 hours dursathon.
e will be cne Fractical Examination of 5 hours duration in ene day with masimans
of 1060 marks B every Semesier,
3. Ench theary paper is assigned fiour hours per week of teaching, Procticad elosses are
emsigned L8 hours pec week. Seminars are assigned pan hours per week which includes
e progentalion along-with text sabmission
4, Scheme of cxamination in Individual Semester and distribution of marks in cach
piper will be ps undes '

Coarriculum & Scheme of Examinstion for M.Sc, Zoslogy

Semester Nunsher

& Paper Nomencinture Total Marks
Semester |

Paper-1  Tawomcany, Dindiversity and witd Life i
Paper -2 Structure & Function of Invertchrates A0
Peper =3 Biochenistry & Immunology A0
Pagrer-4 Physiology & Endocrinology 50
Paper-5 Fracticals 1y
Total g
Semester 11

Paper-&  Moderular Blology& Bratechnology 30
Paper-7  Genslics & Biological technigues 3
Peper-8  Ewalation 50
Paper-9  Quantitstive Biclogy 50
PFaper- 10 Practicals L]
Toinl 3
Semester 011

Taper- [l Bloabygy of Chordages
Faper- 12 Pevelopmentad Bialogy &0
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Paper- 13 Specisl Paper A7 B IVEIF 50
Foper- 14 Special Paper AS B/ O IWET S
Paper- 15 Practicals 106
Totsl 0
Semester 1Y

Paper- 16 Ecology 50
Pager- 17 Ethology 30
Paper- 18  Special Paper AR/ OV DVEF S0
Paper-19  Special Paper A/ B Cf DVEF 0
Paper- 21 Practicals 10
Totsl )
Special Paper A= Cell Biology

Spetinl Paper B- Envirenmental Biology

Special Paper C- Entomplogy

Special Poper D= Fish Bivlegy

Specinl Paper E- Maleculsr Developmental Bialagy
Special Paper F- Endocrinalogy

SEMESTER-1

Paper |- Taxonomy, Brodiversicy and wild Life
Tlme: 3 Howrs ' Max. Murks: S0
Maote: ;
Switabus of ench paper is divided into three units, The question paper is divided into
thaee parts, Par-A Par-B and Par-C
Part-A {10marks): Part A is compuisory and contains 10 guestions. At leass three
queestions will be set from each unit and each question carrbes | mark. {50 wonds each)
Pare-B (50 marksk: Part B i compulbiory and containg five questions, taking st leas
one question from each unit, Candidnts is requined (o atiempt all 5 guestions. Bach
guestion caries 2 marks. {100 wards each)
Part-C (30 marks); & questions will be st taking 2 from each unit Candidate is requared
to aftenpt 3 questions, taking | from exch unit. Esch question carries 10 marks. (40
wonds cach)
Einig-1
1, Principles of Animal Taxonamy:
&) Rudes of nomencioture
1. Principles of classification -
k) Thearies of binloglcal classification and their histary
€) The concept of species, sub species, Polylypic species
d) Intraspecific catepuriss
#) Evaluation of blodiversity indices, Shanooa ﬂr’r.hm Index, Dominance Tndex,
Shmibarity and Drissimikacicy Index
0 Trends in B losysiemi ks-Chemolmohomy, L“}mwmrnfmdh'[uletulm Tananany
gl Intemnational Code of Feolegical Nomenclatuge (1051 4'*_1 weitivn of Scienwtilic
namis of vasous Taa

h] A study of the clussification of invertcheales with figtingiishingfeanres and E:I.II'I.FI'lL'!i:

af various :mbdwnaluns

bl

—fru.n
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Ur
1. Bi rsity- Comcept, principées and Types of blodivessiny
2. Major biodiversily areas of the workd: Biodiversity hotspots
3, Indinn Biodiwersity Areas © Zones of faunal distribution
4. Magor protecied ardas and ther mmporiancs
5. Conses for the boss of bindiversity
&, Blodiversily cosscrvation methods
Urniid TTE
I Wildlige and conservaticn:
a} Wild life reserves and hinsphere reserves
by Mazionsed Parks snd Sanctuaries
¢ Single speciessingls habltat based conservation programmes = (Project Tigers,
Praject Gar Lion ard Crocodile breeding project)
L Wildlifz irn Indes. Endsngered and threatensd species
3. Wildlife In Bajasthan with references (o repliles, bicds and mamamals.
4_ Inedis's rode aned contribusion on comservation of wibkdlife
5. Forestry-Foossl respunces, erpgion, deforestation and sfforestation
6. Wikdlife prosecrion Act
7. Instituticns and their role in conservation-Zisos, Matural histary museuies,
Zovlogical survey of India, Forest research imstitute, survey of Indis,
Central marine fisheries resenrch instivate and NGO,
Suggested Resding Material:
BR.HME, - The Preservation of Wild Life in India.
B.HMLE,- Wild Amimals of India
B.E. Tiknclar :Threstensd animals of Indsa
Chaudhary A B.- Sundarbans Mangrove {Ecology and Wild Life).
Darwin, C.— Originof Species, Warts & Co. 5 and 6 Johinson s Coarls, Flee
Sereet, EC. 4, London.
E. Mayer & Peter D. Ash lock- Principles of Systematic Zoalogy.
E. Mayer ; Elements of Taxonomy
E.O.Wikon: Biodiversity, Academic press, Washisgton
E.CLWilson: The diversity of Eifie (the college edition), W W Northem & oo
G4 Simgsan Principles of Animal Taxonomy. Oxford IBH Publishing
Comparnsy
hd. Fonto: The biology of divesalty. Springes
*  Romer, A5, - Versebrate Palscontology, Unlversity Chicaga Press, Chicago,
IHimiis.
Faper- 1: Structure nad fooction of Invertehrates

Max, Marls: 50

Time: 3 Hours
Mote;

Syllabus of cach paper is divided into thros units. The question paber ix divided inte
ihree panis. Part-A, 1°20-0 agd Pan-C

Part-A {10marks): Parl A is compulsory and contains 10 guestions. Al least theee
questions will be s Gom each unit and each question camries | mark. (50 wonds asch)
Fart-B (11 marksk Part B is compulsory and containg five questions, taking ot lzast
one questien from each unit Cendidate is required to anemgpt all 5 guestions. Exch

queshion camees 2 marks, {100 woeds sach)

Par-C (30 marks): &qoestions will be sei taking 2 from cach iz Candidale iz reguined
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i ntterpt 3 quesions, 1king 1 fiom cach wnet. Each question carries §0 marks. (400
words each)

Unmit-1

|. Ceganizatian of Coelam;

a) Acockomates, Psewdo coclomates and Coelomates

) Frotosiemia and Deutérostamin

2, Locomotion:

a} Amachold, Flagedler end Ciliary movement In protoaos

b) Hydrommtic movements in Coslentoraia

chAannelida and Echinodermaia

d) Mobeculber and physbological meckanizms involved in different kinds of movemenis
1. Nudrition and [Mgestion:

a} Fattermns of Feeding mechanisms md digestion -

b Amocboid feeding, Cillacy feeding, Filber feeding, Parasitic mode of feeding
c} Fegding mechanisms (o insects and cchinodenmns

Urndt-11

I. Respiration

a) Organs of respiration : Glils, hisgs and trchea

by Respiratory pigmens

) Mechanizm of reeplragion.

2. Excretion;

a) Excreltion i lower mveriebraes

b Exeretion in kigher inveriebrates

«) Ohrgans of excretipn: Coelom, Coefomoduss, Mephiridia snd Malphigian l]:‘l'.'!:'.t
¥ Mechamism of Excretion.

¥ hechanism of Ofmarepulation

A, Mervais Systen

&) Primitive Mervous syssems: Coelentrma and Echiaodetmara

b} Advanced nervois syatieim @ Anselidn, Arthropodn {Chostaces and Insecta)

end Mollusc (Cephalopoda)

¢) Receptors: structural and functional organization of the mechanoreceptors,

1. Reprusduction;
a) Reprosduction n Pratozea, Parifern
b} Reproduction in Metazon: Asexical Roprodection in Coelenterata and Polychastes
c} Sexval Reproduction, Parthenogenesis
d) Endocrine glands, hormanes and rale of hormanss in mouliing.
e} Invertehrate lerval forms and thelr evelutionany signifssamce
2. Seructure affmities and lif hisiory of the following minor Prvia
a} Ratifern
b Entaprocta
)} Phesondds
d) Ectoprocta
Suggested Heading Materials
= Barngs, RIN [nvertebrates Zoalogy, 111 editon. W.B. Saumdera Ca.
Phifadelphkle
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*  Barringgen, EJW, Inveriebmie structure and function. Thomas Melson and
Somns Lad., Londan.

v Hyman, L.H. The Inverchrates smaller coelorate graups. Vol. Ve Graw
Hill Cio,, Mew York

e Hyman, LH. The invenebrates, Mo 1. Lpratesas through Crenophaora,
heGrow Hill Co,, Mew York

= Hyman, L.H. The Inventebraes val 2 MeGrvs Hill Co., Mew York

e Hyman, L.H. The Invemebrates. Vol & MceGraw Hill Co., Mew York and
London.

= Jugerstzin, G Evehdion of Metaroan tife cycle, Academic Press. Mew York
& Londen,

s Parker, T.L, Hoswell WA Texi book of Zockery, Mawmillan Coo, Dandon

= Rl C.F Animral Paresitism, Pasasitism, prentice Hall [ne, New Ferscy.

e Russel-Hunter, W1, A bislogy of bigher inveribostes, the Macmillen Co,

®  Sedpwick, A A Sudend text book of Zovlegy: Vid, LITand 1. Cariral Book
Diepnt, Allahabad.
PFaper- ¥ Blechemisiry and Immunalogy
Time: 3 Hours Mz, Mlarks: 56

Mote:
Syllabus of each paper i divided info three units, The question paper {5 divided inta
ihres pans Port-A, Pan-8 and Part-C
Parl-A {10marks): Part A is compulscry and contsins M questions. Af least ihree
sjersstioms wilk be sef from cach unlt 2nd exch question carries | mark, {530 words each)
Part-13 (00 marks): Farl B i compulsory and contains free qoestions, taking af foast
ane question from cach unit. Condidate is reguired b otemgt all § questicns. Each
questicn caurries 2 marks. | 100 words ench)
Part-C {30 marks): & guestions will be sel taking 2 fram each unig, Candidiate is required
io atterspt 3 questions, taking | from each wnit. Esch questicn camies 10 marke. (40
words each)
Vrit-I

l.. Orgonic constituemts in the living systems:

2. Definition, general praperties, classification, configuration and imporiance

of Carbaohydrates, Prodemns and Lipids.
i Nucleoprofeing
o DNA ¢ Dovble befical structure of DNA, DMNA replication,
recontvbinatlan &nd repade
b, BWAC Strugture of RMAL rale of BMA in geis expression, RNA
synithests and splicing

4, Emmymes: Terminobagizs, clasification and basies of enzyme kiosties
A Vilaming: Classification, snpcture, oocurrence and fancsions of fat soluble
6. amid waier solobde vitaming

L mig-10

2. Basic concepls of metabolism:  Catabolism, Anabolism, Metabolic patlway,
repulation, comeept of free energy
a}  Carbolydrate metaboiizme Enzymatic reaction. regulation aed imporiance
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of Glycakysis, Citric acid cyele Pentose phosphate puthway, plycopenobyzis,
Elvengenssis , gloconcogenesis,
b}  Lipid metabodism : Sty aoid axidation, ey acid hiosynchesis,
biosyntheals of wghycerides, Cholasteral
ch Amino ackd metsholism: Cambodism of snne scid, ransamination,
desminaticn, biogvntisests of nooessentinl omino acid, fate of carbon sheleban
di  Nucieatide metabolism: Degrodation of purine and pyrimidines
niglentides, biosynthesis(De nove, salvage pathwansjof penine and pyrimidine
nucheolides
3. Oxidutive phosphorylation and mechanism of ATP biosynthesis.
Umit-111
). Crverview of the knnkine gysiem:
al  Companents of the immuse sysiem
by  FPrimciples of iomate and adaptive imunity
¢l The recognition and effectar mechanizms of the adaplive lmomenity- sntigen
End il'ﬁmump-icit}'
Clonal selestian theary,
2. Antigen recognition by imimune cells
3. Effector mechanisnys and repulation of imetune responses
4. honiunaty in health and discase
Su“uud Reading Materials:
Clark & Swizer, Expermmenta] Biochemistry, Fresman: 20000 A biologis
Chuide to principles and Techniques of Practical Biochemistry-
s Cooper, TAA Tools of Biochemistry
Eﬁf’lﬂﬂ. TE. Protein Srocture and Malecolar Properties WH. Freeman
Freifelder, D, Essentials of Molecular Biology
Freidietder, . Physical Biochemizry W.H. Freeman & Co.
Garkend Scisnce Publishing, New York, USA,
Gartet, -H. and C. M. Grisham, Biachemigre Saunders callege Pablishers.
Howk, Practical Physiological Chemistry
Immuna Biology- The imsnume system in heafth and discase, Janeway, Travers,
Watper! and Shlomehik, {6th Ed., 2005),
= Immunclogy, Devid, Brostoff and Rolt, {Tth Ed., 2006), Moshy & Elsevier
Publishing, Canada, LISA.
* K. Wilson and K.H. Goulding EIRS Edn,
Euby Inamunciogy, Richard, Thomas, Barbara, Janis, (5ih Ed,, 20031 W, H.
Freeman and company, New Yook, TSA.

* L Lumemes (), Practical Bischemisiry, Tata MeGraw Hill

®  Segal, LH. Biochescs! cafoulations John Wikey and Sans

« VoL 0. and [5G Voet. Blochemistry fohn Wilsy & Sons,

= Wilson. K. end E.H, Goulding A Biologists Guide 10 Princigals and

Techmiques of Practical Brochemastry
FPaper- d: Physiology and Endocrinology

Time: 3 Hours Mlax, Marks: 50
Note:

Sylabus of exch paper is divided inta theee units. The question paper ks divided into
thres parts. Pam-A, Part-B and Pani-C

e
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Fart-A | Ienarks): Far A ds compubsory and contains 1) questions, At least three
guestions will be set fram exch wnig and each question carries 1 mark (50 wonds cach)
Part=-R {10 marks) Pact B &3 compualsory and comains five qusstions, taking a8 lenst
oine: question from each unit, Candidate is reguired 1o stempl ol 5 qoestions. Each
Queslion cirries 2 marks, | 100 words each)
Part” { M} marks); & guestions will he set lakiag 2 from each unit, Candidste 2 regabned
L sibemgl 3 questions, taking | from each unit, Each question camries 10 marks, (400
words cach)
UNIT-1
I, Digestive sysem;

ap  Matsre of food-staff

by Various fypes of digestive enzymes and their acticn in slimentary canal,

¢} Absorption and essimilation of food

dy  Mervous ad hormeonal controd of dipestion

e} Energy balence
2. Circulalary systen:

ap  Composition and fusction of Hoad,

bl  Hnemopoiesis blood clatting, Biood volume, Mood valume regalation,

¢} lmenundty, homeostasle,

dl - Myogenic hearl. ECG = its pringiphe and signilicance, cardisg cycle,

¢} Heartheat, blood pressure and blood groups.
3 Respirntony system:

af  Respiratory organs {gibl rachen and lungs), repdratory plgmeiits

b} echarism of breathing.

ch  Physmlogy af respiraiion, contred of beeathing,

db Asredynamics and BME.
TNIT-I
4. Excrstory sysiem:

zh  Comparative physiology of excretion,

b} Functional architectuse of kidney and nephron,

ci  Mrropeneus end products, formation of urine and its harmuenal coatbral,

d}  Rade of kidney in ssmoregulation, wrne concenralicn,

e Whste eliminstion, mictusition

fy  Ebsctralyte balance, acid-hase bnlance,
A. Musgular sysiem:

ab  Types and propenies of muscles,

k) TFunctional architecture of skeletal muscles,

o Biophysical and bbochemical cvents during muscular sctivity

4, Mervoiuas sysiem
2 Fumctioms architacune of neueohis,

Bp  Oripln snd propagation oF nerve Impudse through mon, Action potential,

spnaptic transmdssian,
) Reflex are and peflex #1iomn,
d} {iross ncnmm-lmn}'nfﬂmh'uhm:l spimal cord,
e Centeal and peripheral nervons system,
UNTT-I]
7. Senss organs:
ai  Structornl architecture and Funclioning of eves and aarg,

= _
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Bi  Tacrile respanse.

€] Thermoregulsiion nnd cold sderance

di  Heat balance and exchangs, endatherms Vs culothierms,

ef  Counber-ciarrent beat exchanper,

f}  Tomor, hibernation and sestivation,
#. Endecrine glands in versebrates. thelr hannonss snd related diceasss,
9. Reproduction; :

a)  Reproductive cvele,

a)  Reproductive processes (implantasion. partusition and lactasion
10. Weare-sndacrine regulators in insccts and marmieals, pheromones.
Suggested Reading Materials:

*  CR Manin- Endocrine Physiology-Oxfiord University Press

. ﬂsmwrtkﬂ:mrﬂcmmhe Endoorinabagy-Dnford, Claredon

o [LIL Wilfiamis-Text Boak af Endocrinalogy-WB. Saunders
* _ Echert-Animal Phiyssalogy Mechanisns and Adspeation, R, Eckert o), 8 edition,
W.H. Freeman and Company, Mew York.
s "-:f- Hoar {2} General and Comparative Animal FhysiologyPreatice Ll
[ndliem,
= K.5 SBchiemdt Neilsen (ed) - Animal Physiology: Adaptation and
Envirenmenl,
University Pross, Cambridpe, UK,
*  Sirnd, FL- A regulatory Systems Approach. Physiobogy: Maceillan
Publishing Co., MNew York,
*  CL Prosser (ed)- Enviranmentil and Metsbolic Animal Physiology, Wiley-
Lizz Inc., Mew Yark
*  PEWillmer, G Stone, and I Johnson feds}- Enviroamental Fhysinlogy,
Blackwed] Publishing, Oufoed, LK
*  BCNewell ied) - Adapiation to Environment: Estavs on the Physiology of

MMarine Animals,
1976, Butterworths, Landon, LE

* OGN Louw- Physielegiosl Anlmal Coology, Longman Publishing Group,
Harkoss, LK

* A Gorbman ¢t al- Comparative Endocrinalogy, John Wiley & Soms,

Faper 5: Practicals

Taxanomy, Blodiversity & Wild Life

*  Use ol monomic keys (o identiy of least 6- 10 urders of insects {up o order
lewvel only), '

*  LComposition’ assessment of taxonomic diversity in a hahicar (grassland,
arid land,wet land ete.)

*  'Write chasacteristics of ditfevent biomes and mark thelr losation on warld map

L 'i'I-I.I'h-I'I'E_II.'-I' rivers of world on woddd map and five riverine Syslem af India
or india map- visit & river or pand-submit & write up

»  Make o disgram of zones of sea , write churacteristics of each-visit any sed-
SURIIE A Fepacd

= wmwmmmmmmmmumm
in world and ndia's map

M.ILEU. Syllabus f M.Bc. Zoology / 11

Mark major Foowones of India on [ndia®s mép=visil o desert | prass land ot
rain forest submia a write ap

Mark important sanciuaries and natichal parks of Rajnsthen on map. and
write decnlls of any thres

Sirwcture & Funclion of Inverteheates

®

Bischem

" & 8 B BB WO F W -

Identification, Classification snd study ofthe animals from mesjor invertehnse
proups { Profoeaa io Hemichordate including minar phyis)

Larvae- Planula, Redia, Cerearla, metacercaria, Trochopore, Nauplius, Zoen,
Mysis, Phyllodoma, Trilobite larvas of Hmuhis, Astedan, Veliger, Bipinnaria,
Ophioplutess, Echinoplutews, Aurssulagin, tomaria

Wirual dissection of mvertehrates using computer saffasrs

{n

Dizsection: Mervove System, Leech, crab of Scorpion, Mytlllos, Sepia,
Aplyiss, Soa Urchin, Holothuria, Star Fish,

Permanent Moanting
istry

Idemification of protein, carbobydrate and lipid In vacicus fissuesiood
miterial

Identification of different kinds of mosc-di and polyssccharides im Bhologieal
ffood materiats,

Virification of Beer-Lambert's Law using any colour salution
Meterminstion of shsorption maxima of a coloired saliton

Plaring of standsrd corve

Crueneative estimation of the follewing i varioes tEses

Carbohydrates: Glyeogen, glecose and asenrbic acid,

Protsies ‘Total proteins

Lipids: Tota! lipid, Phaspholipids and cholesisrol.

Muscteie acid; DMA and BMA

Enxymes: Acid and alkaline phiosphaces

Faper chromatography: anddimensianal chrometography, using amince acids
from purified samples and biological manerials,

Feper (PAGE electrophosess, determination of serm prolen trough paner
TPAGE

ehertropliones

Dretermination of pH of different ealutions

Physiology & Endecrinology

Demonstration of the use and operation of oscilloscape for recording
newroeleciric sobivity and e i

Pholametric determination of keemoglobin in blood sample.,
Determination of MOV, MCH, MCHC and colour [ndex of the given ssmple
of blood,

Demonstration of the blood clotting time, ervihrocyie sedimentation rate,
‘harmolysis and crenstion,

Distermination of the urea in urine

Dtermination of the glocess i urine,

Radiaticn upteke in various tssoes: elementary iden of using radiosctivity
detection instrumends. .
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¢ Bhdy of digestive encymes in different parts of the alimentary canal,

Seminar -
Siwdents hve 1o prepase and present paper o the relaced wpics or recent advimoes’
reseanch in e freld of [ife seicroes! tapics related s the papers included in the semesier.
ﬁtﬂ#nndull prepare and use power poinl presentations, models, stides £, for semindr.
e

(i) Use of animals for diggection and practical work is sabject to the condithons ibai
U3 are oot bamned under the Wildlife Protections Aot
{ii} Those Instiuwtbons which are already having Zoolegy Muscums should not procure
Mugsum Epecimens now onwards and shosld use charts/slidesmodels/photographs
ard digital alfernetives in case of need, Those new metitnibons which are noy having
Zvalogy Buseum in their Depastment should provide Tearming related to zoologicsl
specimens with the help of charts/slidesfmodels/photographs and digits] alternatives
ared visit of stadenits & alrendy esinblished moseans.

Instrictions for Practicaly
Max Marks: 100 g Time: 05 Hours
The Boord of Exansiners will constiuie of one External Examiner and oae Intermal
Examniner,

Diatribution of Marks Marks
1. Spoiting 24
2. Diggection Femanent Mousting 8
3. Exercise on Biodversity! Wild Life ]
4, Exercize an Biochemisry . i
5. Exercise an Physiology if.
6, Insect [dentificasion using Taxonomie key 1]
7. Semlnar 1]
E. Vi [H
9. Recond L]
Cirand Tatal 100
SEMESTER-II
Faper & Molecular Binlogy & Blotechnology
‘IH‘:nz: 3 Howrs Max, Marks: S0
LU

Sxllabus of each paper is dividesd into three units, The question paper ks divided into

three party, Part-A, Pari-B and Part-C
Part-A {10marks): Part A is compalsory and coatsing 10 questions. Ab beast thres
questions will be st froem each unit and each question carries | mark. {50 words each)
Part-B (10 merks): Pant B is compuisory and contains five questions, taking af least
o qusstion frem each onit, Candidate is required 10 sfemgt 21l 5 qoestions, Fach
duesstion carries 2 marks, {100 words each)
FPar-C (30 marks): 6 questions will be set eaking 2 frem each unit. Ceandidate is required
ko attempt b questions, taking 1 from each unis, Ench question camics 10 marks. (400
wards each)
LiNIT 1
. Cenersl secount of Mucleic acids

o) TRdA replicatiaon

MLILS.U. Syllabas / M_Se. Zoalogy / 13

a} Prokacvobic and eukaryotic DA replicasion
b}  Mechanics of DA replication.
¢} Enzvmes and accessery proteins invelved in DMA replicaticn,
1. Transeription
a}  Prokeryotic cransoription
bl Eukaryone ranscripiion.
c} Regulatory elements and mechenisms of iranscription regulation,
di  Traaseription termmimslan — atenuation and anciverminatian
e} (F=ne sibzncing
3. Post-ranscriptional modificarions in EMa
a} &% Cap formastion
bl End processing and polyadenylation,
e} Spliciag and editing.
d)  Wucizar export of mRHA.
ey RMA stability,
4. Translatlon
a}  (enetic code
b}  Prokeryodic and sukaryotic translation
¢ Regulntion of ranslation ‘
d) Co-and post-translstion modifications of proteins,
UMIT 11
I, Recombination and repair
a)  Holiday junceion.
b FLPFRT and Cre-Lox recombination,
€] Rec A and ather recombizases,
d)  DMA repair mechonisms,
2. Wipdecular m.nppl'ng ﬂf;mnm:
a)  Genetle and physical magps
bl Southemn hyhrdizagion, Mearestence in st hybridization] FISI) for
¢ Giemne analysls,
db  Moleculsr markers in pesome analyvsist RFLE, RAPD and AFLP )
e} Appiication of RFLEP m forensic, disease prognosis, genetic codnseling and
pedigres wuhesis
g DNA Ssquencing, Sequencing methods, sequence subimisson, sEqUEnTe
aligrment. A fngerprinting
3. Slgnal wansdostion in bacierda and andmals, Complementation  and modecular
recognition, liposomes
4. Malecubar biobogy of Cancer, Dnoogenes, Chemical Carcinogenssls, iranspo genes
LiNIT 1
I Transgenic animels sd knock-nuis
a}  Prodostion
By Appdleanians
£} Embryonic sten celly
dy  Care & breeding of experimental apimais
g]  Bioethics
I, Assigied reproduction technologies
4]  Emhbryo sexing and cloning.
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Bl Screenlog for genetle disondens.
oy 1KLL GIFT ele.
d)  Clning of snlmats by nuclesr iransfer,
I Asmayy
a3 Chemical assays
bl Biclogical asseys- in vive and i visne nssays,
4 Microscopy — Principles of light. tracsemission, scanning, electron, phass-coniras;,
5. Microphotography, Imege analysers and their apolicaticas.
Eumnhd HReading Materials:
. Adberts, D-Bray, JLawiz, b Bafl, K Robertsand 1D Watson Malecular
Brology of the cell- (iarland Pub. Mew York.
=  Henjamin Lewin @ Gers V1 Oxfiord Usiverssly press TR
= [ DWatson, N H Hopking, J W Roberts, ] A Steitizand A M Weiner: Molecular
Biology of e geee: The BeajamimCummings pab, Co.inc., Califomis
e [ [eepell, Bl Lodish and D Baltimore | Mabecular coll balogy, Sciendilic
American books.Inc USAL
¢ [ Sambrook, E F Fritech snd T Muniagis Molecular cloning: A lsboratory
Mamnal. Cold spring Harbar dsbarnbars press, Mew York
= John BOW Masters ed Animal call culmre- A practicel approsch, | ITRL press
& b W Ty and KH- Cnm.l:ldmgﬁ l]in[nu;i.ﬂ:: @ﬁdcfp?l'in;jpl:s anid hm.tmklui:-j
of Ricchemisiny, ELRS Edu,

& Mew York,
= P Debre, Imrcdustion o Practicol Mobesuber Biology, Jobn Wileyf Soms
Led

= publishers Inc. Mew York
#  [LA Mevers (Ed) Molecular biobogy and Biotechnology, A comprehensave
desk refereimce. VOH
*  Rebert Brawn Introdection o insiromentz] asalysis:, MeCaw Hill
Incemational Editicas
+  TABrown Molecular Bicsogy Lab Fae, (Ed ), Bbox Seientific Publishers Lad
Paper- 7: Genetivs & Riclogical rechndgues

Time: 3 Hourz Max, Marks: 50
Npter
Svilabas of each paper is divided into three unite, The question paper k& divided ints
three parts. Pari-A, Part-B and Par-C
Pamt=-A (10masksl Panl A B compolsory and congaing 1) questions, Al Jeast three
questicns will be set from ench unit snd cach question carries 1 mark, (30 wand$ each)
Part-B (10 marks): Part B i3 compulsory and condains five questiors, tekng ai least
cne question from exch umit. Candidoe s reguiared 15 atiemps all 5 questians, Each
question cariied I marks. { 100 wards cach}
Fartl (M miarkes]: 6 questbors will be seteaking 2 frarm sack unit, Condidate is requirsd
ta aftempl 3 questions, taking 1 from each unil. Bach question carries 1 marks. (400
wrrds each) .
Unde-1
2. Memdel's laws and their Signifseance, Current status of Mendelism
30 Demaibed study of Mutsibon and musapenic agerts
4. Varmimtiens in Cheomosome numbers
5 Genelis inleractions

ML LS UL Syllabas ! M.5e. Zoology (15

. Multiple pene inheritance
7. Muliple Allcles
B Cieplasmic inheritance and manernal effects
9, Sex deierminarion mechatisns, genic balance  theory gynandromorphs
0. Cyingenelics of buman chromosomes
Limig=11
I, Hurnon hesedity: Importent buman charmehers aed thelr inberisgnce
Principles of Eugenics
Prenstal d:iag;mn": & Genegic Counselling
Tieretic scresming, Genetic disorders
- Structarsl Geroenics, Funclionnl Geromics, Gene libraries
Regalation of gone expression in Prokaryotes and Eukaryotes {Operon
worpepl)
DA fiegerprinting
. Principles metheds arnd application of Genetic Enginesring, Retombinan)
DNA iechnology; In site hybridization.
% diemetic code, stractare and regulation of genes, Hecombinant DNA
techoodegy, In site hybridizaiion. Cenetic engincering
Ulmid-T81
i Migrebiobogical techmigues
2. Media preparsiton and sterilizaticn ]
3. Inaculation and growth manitoring
4, WUse of fermenors
3. Diochemicnl msutants and 1heir use
6. Separation techniques in Biobogy
T
i
0

o

-

-

Cell culiure rechniques

Cryolechmigues

Frinciphes and spplcatons of eracer techinigues in biclogy
1L Effext of radimtion an blological svstems

Sugpested Readlng Moterinls

A, Winchester: Genelics

Benpi A, Kihkmon: Actions of chemicals of disiding colls

Bover. Modem Experimeninl Biochemistry. Benamin, 1963

Coaper. The Cell-A Moleculas Appraach. ASM, 1997

Edgar Altenbrg: Genetics

Freifelder, Physical Bivchemisiry, Freemar, 1982,

Entrocuction t instrumental anabysic-Fobest Brasn-MeGraw Hil,

Joha B, Masters. Animal Celf coltsne- A practical spprooch, [RL Press,
L. Drumn, princpals of Gieneticy

L. Dunn: Genetios and the argln of species.

Locauingand Langeros. Handbook of Microssopy. Butteraaths, 1983
Fhilip E. Harmman Gene Action

Robert Braun. Introduction to instrumental snalyvsis. MeGraw Hill
Wilsem and Wiaker, Proctical Biochesbsery. Cambridge, 2000,

Foberd Braun Infrociection 1o instramentsl analysis -MeGrew Hill,

K. Wilson and K H. Goulding A biologist Guide to-principles and Techaiques
af Practical Blochemistry-EI1RS Edn,
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Paper- 8 Evalation
Time: 3 Howrs Maz. Marks: 59
Minbe:
S¥llabusg of each paper is divided ingo three undts. The question papes i3 divided |mo
three parts. Prri-A, Par-B and Pan-C
Pare-A [ 1dmarka): Pam A 15 compalscey and conteins 10 goestkans, Ar least thies
guestians will be s=t frony each unit and sxch question carries | mark. {50 words cach)
Prr-B {10 marks): Part B i3 compulsary @and contalns fve qoestions, taking ac leas
=513 |:|||.|=di.-;u1. from =ach unmi, Comdidnte i5 r:l:luimd. to nttempt alb 5 questions, Each
guesibon carries 3 marks. (100 wards cach)
Part-( (30 marks): 6 quastions will be s&4 taking 2 from ench unit. Candidate is reguired
Wy mttemnpt 3 guestions, siing 1 from esch unil. Each guesthon carsies 10 marks, (400
words each)
Urnit-1
C L Conesgt of Evelution and thearies of Organde Evolution (Lamarekism,

Drarwinism, Mendelism)
hajar transitions in Evalbation,
Mizo- Darwinism
Hardy-Weinberg bow of genetic equilibrium
Charmcteristics of evolition- extinetton, replacement, imeversibility of
spechalization etc.
6, A detaibed aconunt of destabilizing forees amd mechanisms of Evolutbon;

a}  Mabarnl selection

by  Mmbtions

e} Cenetic Drift

di  Migration

e} Mleicaie drive
7. Quantifying genetic varishility

ap  Genetle stmoctare of natural popaltations

b)  PMhematypic Veriations

¢} Bebodels explaming changes n genetie sinsetwre of populations

d)  Factors affacting hemen disease freguency

o ol ol b

LNIT 10
1. Molecwlar populotion genetics
a) Patterns of change in mucleotide and amine acid sequenced
by Ecological significance of molecular variafions
) Emergenos of Meo-Darwinism- neutre! kypothesis
2. Genstics of quandiletive waits in pepudalions
a) Quantiative traits and nataral sebection
by Estimntion or heektabitny
e CGeznotypesenyiTonment inlersgliong
&) Inbreeding depressbon and heterasis
e} Malecular anakysis of guaniiative trails
1 Prenonypde plasiciy

1. Genetics of sp:n:im"mn = Plefinitsnn of specics. sub species pml races, Specksiion 3

gradual ur 8 sudilen process
4, Isalation and Hs n;hl:'irl..q;-arizs farmatinn:

) Isodaing mechanisns- Geographieal, Ecodogical, Physelogicz), Tin-
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Chemical, Anstomical, Developmental, Bebavimursl, Psycholopical and
fncinl
b} Effects of solation- Restriction of random dispersal and rsdam
mating, charncter displacement, rechicsion of fertificy
¢} Failure of isolaticn mechanisms, gene flow, migrstion, heteresis
Unit-IT1 .
| Pupulation &= a unit of Evolution, gene frequency, gene poal, result of change in
gene freguency
3. Adapoational diversity and nature of adaptstions, adsptive radiations and occupation
of pew environments and niches
4, Mimbery and colouration
5. Mabecular Evolution
n}Ciene Evolution
b} Asscssment of molecular variation
&. Origin of higher categories
&) Major trends in origin of higher calegories
b} Micre snd hMacro Evolotion
7. Molecslar Phylogeny
a) Phylogenetic frees’
b} Phylogenetlc nferences
) Miseleic acid phylogeny-DMA, DNA hybridizations. Restriction enzyme
sizes, Mucleio acid comparizons and homologies,
Suggesied Rending Maferiaks:
= Dobzkansky, The FJ Svabs, GL. Siebbines and | M. Valentine Evolgtion,
Surject Publication, Thelhi.
#  Harl, L1 A Primer of Papulstion Genetics, Sinauer Associstes, Inc,
Massachusaies
© Jha, AP Genes and Evolution, Fohn Publicatlon, Mew Delbi
* King, M. Species Evolution- The Role of chromosomal change. The
Cambridge University Press, Cambridge.
Paper- % Quantitative Biolegy
Time: ¥ Hours Max. Marks: 50
Mate:
fyllabus of cach paper is divided into thees units. The question paper is divided into
ibres parts. Part-A, Par-B asd Pen-C
Par-A {10marks) Part A Is compulgory and contains 10 questions, A beast theee
questions will be 1 from each unkt and each question carries 1 mask. (53 words each)
Fart=B (10 marksk: Part B is compulsory and contalng five questians, taking a1 handt
otk queastion from each unit. Candidate is requirsd to ancmpd all 5 questions. Eack
question carries 2 marks. { 1) wands each)
Part-C (30 marks): & questions will be st tking 2 from each unit, Condidase is require
10 atempt 3 questions, taking | from each unil. Each question carries 10 mard::
wards each) i
UNIT I
1. Compuier applications in Zeological st
) Hmﬂ of compnuter e
b} Elementary ides of oporating system
€)  Software used in hio meddesl sciences (imuge snolysis and systes saiomation)
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gwﬁﬁ?wpyﬁrg L

Introdaction to Biostatistics

Defirltion, Clectives and significance of Biostatistics

Impartznt lerminodogy and Statistical symbols

Seape & Applleatians of Blosatisties

Giraphical ard labular presentstion of deta - bar disgrems, histoprams,

frequency poiypems, pie diagrams amd line diagmms.

Basic Samtistics - Avernge (mean, medion, made)
Measures of Veriahibity

Mean devistion

Srandand devistion

Carmelation snd Regresslon

Types of comelation

Methads of studying correlation

Fegresaion analysis

Llzes of Regretion mialyai
Siatisthes of dispersion. cocfficient of varsfion

[IH[T]I]

S EERE AR

ke

B

Probahility distribution (Binomial, Polsson and normsl)
Siandard ermor, Confldence limits

Tests of Significance

Significance of difference in means
Stwdent’s =g

F-es

Chi-square test

Testing goodrsse of il

Chi-square distribation and charscienstics
Applications of Chi-sguane tesi

¥ie's coamection

Analva of Varkance

Cone-wy elnssification

Twr=way clesdfication

Edl#ﬂﬁﬂ Rending Materiaks:

-

Allan Blumen Elementory Stefistics: A Brief Version (5th Edithon
Duhmahansky, The, F1LAlaye, GL. Stebbines & .M. Valenfine, (enetics and
Urigins of Species. Surjeet Publicetion, Delki ’

Encyclopedia of Evobation Yol [ apd Vol 15- By Mark Pagel, Oxford
Futuyamma, Evolubionary Biology [ Sulmuames Associones, 1O Publishers,
CGrezn, BUH. Sampling desipn and stadistical methods for enviroomesial
iologists. John Wikey & Sans, Mew Yook

Hurt, DL A Prinver of Population Genglics.. Buinupsr Adsociate, Ene,
Jha AP Genies and Evabution Juhn Publication, Mew Delhi

Khag b Species Evolutfon- The rals of chiromescmal l:hmi:t Crmbricdge
Mazmchussits,

Sarral, [ Holt, Binclsat aed Winston, Inc Evodution and Genehics
hinrray, F I hathematicnl biodogy, Spinger-Verlng, Berin,

Publishers.

Bachini Sisodiz, Evolution and pn-pmln:inn B, T"m.EL‘ﬂ, [nbernationad

s
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Srivith J. M. Evolutionary Genstizs, Oxford University Press, Mow York,
Snedecor, LW, and WG Cocharan, Starlstics emethods. Affilialed East-Wet
Press, Wew Delh (Indiam ed. i
Sokal, B. R. and Ralf F, J. Biometry : Freeman, San qu:il:o. U5 Affliased
East-West Press, Mew Delhl.
Strickherper, Evelution M, W Jones and Barlen M|ﬂﬂ':l., Baston London
Sunderland, University Press, Cambridge

Paper- [0 : Practicals
Practicaly

Moleculer Blalogy & Biotechology

*®  Permanent siides: Types of cells (squamous, cuboidal, cohemnar
‘epithelind cells, blood cells, nerve colls, muscle cells), conmective tissues
of various fypes. Adipose tissue, milotic & mesotic chromasames and
their different phases .

*  Study af mitosis in onion rool tip and memmalion bone marrow celis.

= Study of Mebosis i testes of nsect or manmmal,

. Mi;ﬁﬁmmhhnﬁwﬂﬂﬂﬁ&mmw

] Drmpl:l‘ll

- \'huwwmmumwihﬂmmwlmngmmjﬂ
eells of the fesths of an insects or mammal 5o study milochondrie,

s Prepamtion of multipopulsr nerve cefl from the spinal cord of 8 mammal.

*  Exercioe hased on DNA fingerprinting, IMA sequencing.

+  Dbgervation of celiular onganization of testes of Cockroach and
Grasshopper by Acclocarming, Fuelzen stairting, preparstions! shdes/
digital technigues,

*  Chromedems counts in cefls ﬂfﬂtlﬂh:nfnnnwnctp-ﬂ!bmn—m
cells of rodent pesl

*  Propasations and mn; of Barr bodies.

505 PAGE of soluble proteins and determination of mobocular weight

Genetics di Bislogical Techniques

" B B & B B ® & & @ @ @

L]

Cultre s idemtification of male and femeale Drosophila,
Identification of wild and matant fonns of Drosoghila.
Mana- and Dihyhrid mberigance in Drosophile

Sime problems based an Mendalism to be done by the students,

Ademtificafion of biood groaps in man,

Dremonatrathan of sex chromatin,

Dresnonstrution of different types of Microscopss

Dresnongiration of different types of Specirophatometers

Demonsiration of Chromatographic equipmens

Demenstration of Elechophoresls equipment,

Exercise hased oo DMA fingerprinting, [MNA scquencing,

Chremeseme preparations from satboae marmw apd polytene chroenesames
Handling of Drosophile, Drosophila penetéo cioases, Inducticn of matation
in Direogrila by

P2 mulasgemeals,

Karyotyping
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s Wisil o dmgue cultore lak
Evolutien
s  Wumericals hased on (Reary
= Project report based on Snedy tour! Field Trip
+  Fxercise based on the sylishi may be devised scoonding ta the avalshilisy of
e pmentspeed,
Qraamtitative Biology =
»  Preparation of frequency tables, histoprams, frequency curves, ogives md
pic
dragrams. :
Problems based on statistical average-hicen, Medinn, Mods elc.
Caloulation of sandard deviation and coefficient of variation,
Estimstion of significance betwees samyplcs usisg Stsdent's t-tes, Fetest and
Chii squanre st
Plotting of regression |ines, calculation of comreintion amd regreasion anakysis.
Anatyers of varianes (One-wiry & T ~way classiffcation)
&  Some excroises bused on the sylishi may be devised socording 1o
the availshility of equipments.

Sembnar -
Students hove to prepare
pesearch in the field of 1ife sciences’ topics relnted 6o the papers included in the semester,
Student shall prepare amd use power point presentatbons, models, slides e for semvings.
Mote:
i) Use of animals for dissection and practical work is subject 1o the condithons. that
these nre wot basned under the Wildlife Protections Act,
{ii) Those Institetions which are already having Foology Museums should nof procure
hfuseum Specimens now anwarnks and skould use :hﬂ'ﬁmnﬂh'phﬂm
and digital alvernatives in case of nesd, Those new instivaticns which are e having,
Foology Mussum in their Department should provide leaming related 1o 2oological
specimens with the help of chane'slidesimodelsphotographs and digital nitematives
and visll ol stodsrs o alrendy conblizhed musewTm,
INSTRUCTIONS FOR PRACTICALS

Mian Marks: 10D Time: 15 Hoars

The Brard of Examiners will constitnte of ane Exrernal Exasminer and oac [ntemal

Examiner.

Distribution of Marks Marks
1.  Emercise based on Moleoubar Biology 10
2. Exercise hesed on Biotechnology {1]
3. Fxercise hassd on Genetics ]
4.  Exercise bassd on Biologscsl techiiques 10
5. Exerciss basad an Quantitative Biology b
6, Crsnputer based Exervise 0
7. Project Report Field Trip 10
& Sewlnar 10
9. Vim 10
1. Record 10

Crand Toisl i [i[1]

and present paper on the related fopics or recent advances”

Lt

AEE LSRR U A
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Faper-11 Bislogy of Chordabes (Compulsory)
Time: 3 Hours Mlax. Marks: 90
Mate:
Byllabus of cach paper is divided imo thres i, The question paper |5 divided inio
thren panis, Part-A, Pan-B and Part-C
Part-A {[Dmearks): Part A [s compulsory and contains 10 questions. AL bsast thres
questians will be seq from each unit and each question carries | mark. (50 words each)
Part-E { i marks): Parl B is compulsory and comtaing five questions, waking ab least
are questicn from each it Candidate &5 required o sttempt all § questions. Each
question carries 2 marks {100 words each)
Pani-C {0 mnarks]. & guestions will be set taking 2 from ssch undt. Candidare i required
to mttempl 3 questions, faking | from each unit. Each question carrizs 10 mearks. {400
wieds ach)
Unis-T
1. Origin and owthieg classification af thordates.
2. Imerretationships of Hemichordatn, Urcchordata and Cephalocherdsta and
thesr relafions with ather Deuterasiomes,
3, Life history of sessile and pelagic wunicates and ascidian, Pyrosoma, Sal
Erobiolum and ﬂlb&plempﬁ ¥ &
4. Owigin, evalution and sdagive sadiation of veriebrates
5 Owigin, evelution and generad characters of Agnatbas {Ostrscoderms and
Cyolostomes}

L. The early Grathostomes (Plagodenns)

L A geoeral account of the Elasmobranchi, Holocephali, Dipnoi and
Crassopterygl.

3. Adaptive radintion in bony flshes.

4. Origin, evolution and sdapiive radiation of Amphibia.

4. Origin and evobation of Repties, the conguest of laad. Seymouria and relaed
firms; Cotybosaurin, basic skull types and sutling classification of Repailes

& Dincagers: types and evalutionary significance.

1. Origin and evolution of Birda,

£, Origin of flight snd Might adapiations.

3. Owigin of mammals.

4. Prmitive mammais - Protochordetes and Metatherin,

% Apgeneral survey of the main radintions in the eutherian mammals {excloding
the deiailed reference to the mdividunl ordars),

B Evaluwtion of man, relationships of man with other primates, fossil record of°
MAEN s Snccetory,

Swpgested Reading Materials:

*  Carfer, (5. Structure ond habit in vertebrals evolution - Sedgwick and
Jackson, London,

o Ket, CG Comparative anatomy of vertebrates

*  Kingsley, L5, Chetlipes of Camparntive Autanomy of Vertebrates, Central




22/ MLILS.U. SyHabas / M.5Sc. Zookegy

Book Depot. Allahabad,

»  Maleom Joflie, Chordata morphology. Bast — Wear Pres Py, Lad, New Dethi,

“& Milron I lildergrand. Analysis of verebrate struchare. 1V Ed, Jobhn Wiley

and Sons Inc., New Yok,

*  Parker & Haswell |uLI:II Rav. by Marskall williens butesied Macmillan Ca,
Ied.

*  Ramer, A8, Vemchrate Body, lird Ed W B. Saenders Ca., Philadelphia

*  Sedgwick A.A. Students Text Book af Zoology, VolIL.

*  Smith, H.5 Evoluton of Chordata structure. Hold Rinchart and Winstoin
Inc.Mew Yark,

#  Walter, HE. and Sayies, LID. Biology of vertebraies, Machilian & Co, Wew
oek

*  Weichen, C.K. and Presch, W. Elemsents of chordate ansiomy, 41h Edn.
MeGraw Hall Book Co., Mew York
*  Young LZ Life of mammals. The Cocford University Press, Landon
*  Young J.Z. life of versebrates. The afiord Liniversity Press, London
Faper-12 Developmental Biology (Compulsory)
Time: 3 Hours Miaz. Marks: 58
Motz
Syliabus of cach paper is divided inio three unis. The question paper |s divided inte
thres parts, Part-A, Part-F and Parta(
Part-A (Imacks): Pard A is compubsory and contains 10 questions. Al least thres
driestions will be set from each umit and ench question carries | mark, (50 words each)
Fani-8 (10 marks): Purl B is compulsory and commins five questions, taking at Feast

e question fiom each unit Candidote is required 1o attempt all 5 questions. Each
Guestion carrles 2 markcs, {100 words exch)
Part-C {30 marks): & guestions will be set taling 2 from each unit. Candidate ls required
B BIECIpE 3 gizestions, tking | from each urit. Fach guestion carries 10 marks, (400
wards exch)

L e
1. Theories of development - Predommation and Epigenesis.
2, Dametopenesis;
{1} Spermatopenesi
fily Dogenssis
a)  Detailed aceound of growth phase
b} Organizetion of egg eyioplnsm and role of égg coriex
£} Morphogenetic delermination in egp cyioplasm
3. Fertilzation |
n)  Types of fenlilizatian :
B} Events during feriilieailon { Approximetion of pametes, chemotmis,
fertilizin-antifertilizin renctbon, capacitation of sperm, formation of
fertilizadion cone, fusion of gametes, formation of fertilization
menbifane and prevention of polvspermy and role of mesithranc
potential i preveniion of polyspermy)
¢} Significance of ferfilization and essence of activation of the cpg.
4. Early embiryoinis davelopmend ;
)  Paterns of cleavage, blasulation
b Fae mags

prewams 8

3

Tinie-11
L.

Linit = 111
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¢l Marphogenetic movarmsnts

d}  Mechanism and sigmificance of gastrolation
Cytoplusmic determinams and autonamous cell specification-
al  Cell comemitment and differentiation.

by CGierm cell determinanis

&) Germoeell migration,

db  Progreasive cell - cell ineraction and cell specification,

Body Axes:
)  Establishment of Body mes in mamesls and birds.
bl Prosimare tissue inferactions
‘asual basis of development: Primary embryonic induetion -
&) Concept of potencies, prospective faies, pragremsive desermination,
indipotendy and pleuripolency, naclear transfer experiment
b} Induction of the primitive nervous svstem (Spemana’s primary
Lrganizag}
e} Mature and regionally specific properties of inductoc.
) Compstemce.
2] Abnarmel nductoss,
f)  Chemistry and mechanisn of sction inducing subslances.
gl Cell differentintion and ditferential nerivity.
Exrly vertehraite developmend :
B Meorulation and sctodesm
by Mesoderm and endoderm
Cell diversification in earfy snimal embryn -
a)  Moemplopen gradicnss
by Embryomnic stemm cslls
Crgnnopenesis |
a) Marphogenethe process in epithelia and mesenchyme in organ
firmnation

By Momphogenesis of brain and neeral crest cells
€1 Dwvelopment of cye, heart and alimentary canal
d}  Genetle regulations on earty embryoaic developmesni

Specific aspects of development:

1.

2

Ernbreonic adapintions;
4)  Fvolation of cleidoic epg and its structural and physiologiesl

Adaplations,
b} Development and physislogy of extrasmbryonie membrancs
¢ Ewalution of vivipesity ;
d)  Development, types and physiclogy of aamamalinn placenis
Plzgenenstion ;

a) Types of regeneration, physiological, reparative snd coinpTIsatony
hy, regenerative capacily in chordates
bl Morphological and histalogicsl process in Amphibian limb
regeneTation
€} Origin, re-differentiation of cedls of regemeration
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= i

1.
1.
1)

d}  Ressons for the ehsence of lomb rggeneratiun in manmsds,
&) Methods for inductios of regeneration
Tetrapod limb development
Hemsoposiic sem cells
Metarmorphodia:
&)  Amphibisn metmmorphosis
B} e melasmonploss
E'I-lnlmd Reading Materials:
Long LA, Evan H.B. 1922 : the osstrous cycde In the Fat and s
azsocinted phenomenon,
o Malbandow. A.C. - Beprodustive physlodogy
¢ Prakash A5, 1965-56 Marshall's. Physiolegy Beproductien (3 Vol )
= Gilbert, 5F, Developmen:| Biology , Sinaser Associsted Inc.
Massachulsets
+  [Ethmn Bier, the cold Spring. The cold spring Harbor labomtory
Fress Mew York,
+  Balireky B [ntroduction o Embryology sanders, Phliedelphiz.
*  Bemil M., and Karp, G Development Biology, Malmaw Hl Mew
Yook,
#  Davidson, E.H. Gene Activity During Early Develapmeant,
Aumdemic Prege, TiewYark.
Faper- 13
Practical work based on General Papers IT &12
Chordate:
Wirtual disseciions dsing crenputer softwars
Dissections:-

» Craninl Nerves of Wallago 84ta or any other [ocally aburdant fish
« Maural Complex of Herdmanda

» Acgessory Fespirslony organs of Heteropnwestes fossifis

# Labyrinthine organs of Ansbas lestisdanns

2. Museum specimens;

-

Lower Chordates: EBIP-I Anexonl and Sexial #agpe, Dollbolium oozold,
Beotryiug, Hesdmamie, and Amphiaxus.

Pisces: Pesromyzon, Myxine, Rhinobatus, Pristis, Trygon, Chimaera,
Polvdon, Acipenser, Amin, Lepidosteus, Protoplerus, Lepidosiren;

Meocerated vz, Motogterus, Exocetua, Echenels, Fleuronecses, Mestacembelus,

Dviodaon, Tetradon, Ostracion, Lophis, Swngnathus, Hippocarpus, Anguilla,
Laben, Ciphicephslis.

Amphribia: lethvophis, Mectans, Proteus, Ambystoma, Axolotel, Salemender,
Siren, Alytes, Pipa, Bufa, Hyis, Rhacophorus, Hans,

Feptiln: Tesmds, Chelooes, Sphenodon, Calotes, Hemidaotylus, Phryosomsa,
Dwaco, Varans, Chamaleon, Coho, Hiadrophis, Raitle Snake Vipes, Pit Viper,
Krait, Enyx, Diravials.

Aves: Taytor, Byrd, Indisnn Hoel, Jangle fol, Paveds, Columbia, Psitlacula
Wood pecked, Buba, Archdoptére:, Flamingo, cormorant.

Mammals Dmithorbyncius, Echdine, Macropus, Hedgehog, Manis, Loris,
Bar. Mangoose, Hyairda, Otten.

3, Microscopic Skides:

-
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Lionwier Cherdates: Herdmania spiculss, Herdman i tadpole lerva Amphiceoss
T. 5. passing through orsl bood, pharyns, testes, ovary, mbestine and csudsl
pipios, Amdnoceets larva- whole mount.

Pisces: Plecowl scale, Cyeloid scale, Clenoid scabe.

Arphibda: % 5 skin of Frog, T 5 passing through stomach, dwedenum,
imtestine, liver, pancreas, lung. kidney, testes, ovary, spinal cord, bone.
Repiilia: ¥ 5 skin of lizard.

Aves: ¥ 5 skin of bird, conbour featiher, down feather,

bammals: V 5 shin of mamennis, T 5 pessing through stomach, intestine,
liver, pancreas, kidney, testes, ovary, thyroid glasd, adresal gland, pituitary
gland, lumg. bone, spinal cord, Blood smeas, Simple cuboidal epithelinm,
Simple colamrmar spithelivm, Stmpls squamis epitheliem, Adipose tssue,
Feticular tissee,

4. Comgparative Ostealogy:
s Comparative study of Axial snd Appendicular skeleton from fish fo manmals,

with particular reference to the impartant skull bpes in Bepliles, Birds and
himmenats using chans! slkes’ modsls’ compiater softwane.

5. Permanent

Preparnlions ;
Flacedd, Cyclobd asd Cienobd scales. Different types of muscie fibres of
bz rat, Cither possible mountings,

L Developmental Biobogy —

=Study of davebopment of frog or toad,

alihservation of stages of development of frog in nature.

s Permapent microscapic slides of sections throngh successive embrvanic and
larval fages,

e Stndy of development of chick through - Permancet whsobs mounts of sarious
Flages,

« Farmanent misroscopc slhdes of sections through representative regeng of
success ve emimyonic stages

» Remowal of chick embryes 18, 24, 35, 72 and 92 hra. from (he egp and iheir
study and identification in the living stae,

= Sfuely of the fhetus with plagenta in the lbouse rol. Digital aliematives may be
e,

{i} Use off animal for dissection end practical work is sohject to the conditions
that these are not banned wnder the wildlife profection sct,
{if) Exfernal festunet and anatomy should be studied prefirably by digitsl
techmegues and the alemmatives whenever live animal (5 studied it should be
zither peit or culbarable species withond priging them.
{10} Theose Institutions which ane aleeady having Zoology Musewms shoubd
nat procume Mursum Specimens now onwards and shonld wvse chars! slades!
madels! photographs and digital allersatives in case of need. Those new
irstittions which ars ot having oolegy Mussam in thelr Deprriment should
provle leurming selated bo soalogiesl specimen wilh the help of chasts! slides
A mapieds. [ phntographs md digitad aliermatives’and visil of sudenis o already
ezshlished miseums,
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Scheme of Practical Examination & Diafribution of Marks,

{Duration: Fous ouwrs) Nbaw bk A0

8. Intzrnal Organzatbon of verichraie 6 Marks

b.  Permasent Preparation 3 Mlarics

4. Exercize in Developmental Biology 5 Mnarks

d ldemification and comiment on Spods feight) 24 Minrks

£ Viwe-voce ' 5 Barks

£ Clnss recosd 3 Marks

Total 50 Merks
Paper- 13 A: Cell Biology (Special Paper)

Time: I Hours . Max. Mnrks 20
Mode:

Swlinbas of cach paper is dividad livo theee wnits. The question papes i3 divided inta
thees parts. Pan-A, Pon-B snd Par-C
Part-A (10marks]: Part A i compalsory and containg |0 guestions. At least three
cuestions will be set fons eack usit and sech guedian carries | mark {50 words each)
Part=B {10 marks); Part B is complsary snd contairs Ove questions, faking af leass
oz questiat from each unit Candsdabe is required to attempt all 5 qusstions, Each
guesison carres 2 marks. (100 wards each)
Part-C (M marks}. & queaitbons will be s aking 2 from each wnit, Candidate s requined
te mitemgn 3 questions, wking 1 from each unit, Each question carries 10 marks, (400
warids cach)
Unit - 1
b, Thecedl and fits diversine
a)  Diversity of cell and oedl theory.,
by DHwersity of cell — Vinuses, Bacteria, Proksrvoses, Eskaryotes (Blood cofl,
] Meres cell, gland celf and huescle oall
L Cellwall:
a)  Prokarpotic cell wall, peptidoglycan strvctuns Gram posiie
i Blomembrane ;
a) Varmion amoag membrame.
b)  Mplecobar orpanizstion of cell membrene :-
Lipid : Phogpholipids, glycolipids
Progeins : Intrinsic and sxirinshe proteims
Cerbohydraies
€1 Mobility of lipids and integral profeing in biomenbranes
d}  Historissl models of plasma membrine
&) Fluid mossic model
fr Modification of fluid mossic model
4, Celi = Junctions
aj  (Gap, higivt, desmasomes, microvilli ese,
Lwit - 00
1. Trarsport across membrmne
ap  Diffusion facilitsied diffusion
b Osmosis and waler movement
g Uniporier - catalvred trarsport
d}  Ieime cellular ion environmens amd membeane ehectrhe potestial
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€] Active tranispon
£}  Epethelial transpirt - Receptor medisled endocyinsis
1. Cywakeleion %
=t Mimawbules
ki Actiom filaments
€] Iniersedinte (lamenis
4 Cilia
€]  Flagella
3. Concepd of cell surfnce: Electro-kinetic propertics of cell surfice, ibeir roke in
mntercelbalas, Imtes-action in cell fision, Cell ggpregation s
4, Cytoplasm: Genemalizad sireciure and chemical composition (modecular hasis)
Undi = 100
L. Detailed discussion on the following eyvoplasnic components with gpecial
teference tn the biechemical snd physiological aspects.
a) Endoplasmic retlenlam
by Ribosome
) Golgi bedy
dp  Mioschondsla
£] Lysosome
fi  Perixesome, Endosome and hvdrosymosames.

E'r Cenfrosmme
Special Paper-14 (A): Cell Bielogy

Time: 3 Hours Mar. Marks 30
Meote:
ﬂjl'll:hu;l ol sach pilptr:lt FHvidad jmbh three units. The queslion paper is divided imo
three paris, Pam-i, Pan-B and Pami-C .
Part-4 { [0muarks) Pact A &6 compulsory ond comtains 1 questions. At lenst three
aquesthons will be set from each unli and each question carries | mark. (50 words each)
Part-8 {10 marks): Part 8 is :m‘npnlml}' nnd comtzins five ql.hs.ﬁ{ms, t.u.l'_"mE ekt easi
o quesibon from sech unit. Candidste {5 requined lo sttempt all 5 questions. Each
guestion carmies 2 marks. { 10 wonds each)
Fait-C {30 marks): & questians will be setaking 2 from esch unit. Candidate iz reguired
ta aktempd 3 guestbons, taking 1 feom each uall. Esch question carmies 10 ks, (W1
words eachh
LNIT- 1
I. HMucless:

= MNuoglear eovelopes (sinactural and functicnal)

& Srecusre and function of the regting netlens

#  Moclenlos and nocless extrosions

=  Chemisiry amd biosynthesis of puclzic acids
2. Chromosomes

=  Siraciural, chemical and functional ogenization of ihe different tvpes of
chramosomes (Fabosames, ek chromasames, supemuomerary chramosomes
gl )
Chramasomal sherrationg
Variaticn and evedition of chromoseme numbers
Polyploldy
Podysommy

- o R W
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UMIT - I
. Cellopele:
ap  Bacterial o2l excle
b} Eukaryoiic cell oycle G5, G2 and M phose
cp el oyele chetk pioing
d)  Cyclin dependent kinaz: {cdks) nnd cycling (el cycle’s engine}
2h The cell eyele and cencer
i Meiotic cedl division
£l Dymamécs af chromosomes movement during cell divizion.
h}  Roleof proteatysis in cell cycle,
b Mitotle podsans aed thedr action
1. Gamstogenesis:
Cytological eyiochemical znd endracrimological study o the developing male
and femade peom cells
Physiology of ovum and spermatozoon
Physislagy of the unian of gametes and the acrosome resctian
UMIT- 1
2. Cell commumication
21 Introduction
B} General principies
¢y {iProdein
db  Protein kinase and proteln phoaphatass
=) Hignal tramsdiction in diseases ond immamnity

3. Cell sigmaling
&) Srpnklmg malecabes
by Steroids recepior super fmily (Cywoplasmic recepiar)
(4] Functions nd"d'lf::.lr&mr-n:q:mr
dy Irira cellular signal transduction
&) MAP kinos patiredy
TAE { STAT pathwey
Practical work based on Special paper Cell Binlopy13 & 14 A
1. l[:ldl'l:g_ and upﬂlliu-l af l'nll-uni-g apparatmy and nslrmmesis:
a  Phasc corlras mroscope, Micralome
b Elsstrophoretic, chromasographic and slectraphysiclogical equip-
memls
2. Shedy of stained preparations of misschondria and poipl bodies under the
light microscope :
3. Sudy of germ cells; smens prepamtion of spermalazod froom vos deferens
{ wital stainkng} and permanent of & single ovum
& Binchemical estimations of the following in varbois tissses
Lipids: leclhin, ceplialn & cholesieral
Carhofrrdrates; Glycagen
Proelis
Amine Ackls: chromatographic and Electrophorefic separation
Asenrbie Acid
3. Shdy of anficed materizls
2 Unstined and live animal tissue: by phase contrast microsoopy

poan e
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b, Freeze- subsiilation and processing of treated maserial,
¢. Demonstration of hoelectric polendidls, Oscillographic demansira-
than of nerve action potendsl,

Note - (i) Use of anlmal for dissection and practical work, i subject to
the conditions that these ere ot banned under the wibdlife profection
&l
{ii) External fearures and anatomy should be studied preferably iy
digital teckmiques and the alternatives whenever live anlmal & susdied it
shouid be cither pest or culturable spscies without paining them.
(ili} Thoss institutions which are already having Zoology Museums
should pot procuare Museum Specirens now omwards and should use
chares! slides! madels/ photogranhs and digital aliématives in case of
need. Thase new instiutions which afe nal rr‘:gzmlrgﬁmmm in
their Department should provide keaming f2 to ol
speckmen with the help of charts! ﬂidu!nmhh."phmnqwluﬂ
digital alsermatives’ and visit of stisdents 1o already esteblished

M SEUIE.
Marks Distribution Special Paper (A) 1 Cell biology
 Foar howrs)
Beheme af Practical Examination & Distribation of Marks.
a  HBio chemical estimation . B Marks
b, Light microscopic preparation of mitochondria/ golgf bodies
japermatozon/singhe ovum & harks
¢ Ieatification and consment on speds {eight] 24 Marks
d  Vivessocr ;M-‘I:i
? Todal 50 Marks
Special Paper LMB): Environmentad Bivlogy
Time: 3 Hours J Max. Marks: 50

Hmr s Bk
Svllebus of each paper is divided isito three units. The quesTicn papes 15 divided lata
thrce parts. Part-A, Par-B and Par-C
Fast- A { 10macks): PastA is compulsory and contaims 10 fuestions. A1 least three ques-
thuis will be set Froem each anit and each qoestion carries 1 mark, (50 words each)
Part-B {10 marks): Port 1 is compuisory and codlains five questions, taking ai fenst
one guestion from each unit. Candidate is required o attempl all 3 questions, Each
question carries 2 marks, {100 words each} ) _
Partel® {30 twrarks)y: 6 questions will be set taking 2 from sach uanit Lur_tdidab: i pe=
quired 1o attempl 3 guestions, taking 1 from each "nif' Each question carries 10 marks,
{400 words each)
Unit-1 ) .
fmpact of environment #f cellaler level: Celular interaction with environment,

a)  Basle Menbokic rte and body size

b Coneept of Hemeostasis, Metabolise and climabic adspualons

¢) Hibernation and aestivation, Poikilotherms and Homeatherms.

Aspiiyxic rsponags
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1. Response to temperature and pressurs, Haematological changes. Thermal
properties of water and survival Emalts. Aczlimatization,
2. Green house gases
a} Global warming,
bj Climatic change aad factors resporsible,
€] (reane depletion, impscts of ozone depletion.
. diAcid rain and its adverse impacts, mitigation methods sgaing scid rain,
nit- .
1. A demiled study of different ecosystems: Biotic and abiotic components and
their [ntermelationships, productivity :
2. Terrestrial Esosystems:
o} Orasstands Inchuding prazing lands
b} Forests: Chamncterigtic of alping, temaperste & tropical forests, Stragi-
fieaticn, High altitude with special reference o Himalayan Eeol-

Ogy
€}  Deserts: Types and ecological atiributes of desent hiota
dl  Talga: Exient and ecological peculizritics
e} Tandra: Extent and ecological peculisrities
Unift-=EIT
¥ Aqustic Ecosystems (zones and adaptations):
8]  Fresh water: Lakes (lacustrine) and rivers (rivering)
b} ‘Wetland: Sunderban (Estuarine), Keoladeo (Fresh water) and
Sanbhar lake {Sall waber)
¢} Esmuaries: Chilkn, Kerala backwaters
d)  Marine zonation animals and
g Spectal Paper 14(B): Environmental Biology

Time: ¥ Hours Mlax, Marks: 50
Mote:
Srllahus of cach paper is divided inko three units, The quustion paper is divided inta
throe pants, Part-A, Past-0 and Par-C
Part-A{ 10nmarksh; Part A e eoampulsory and containg 10 guestions. At beist three ques-
tims will e set from each unit and cach question carries 1 mark, (50 words eiich)
Part-B (14 marks): Part B is compulsery and coritains five quesslions, taking ot bessi
ané questaen fram each uni. Candidate is required to attempt all § guestions. Each
guestion carries 2 merks. {100 waonds eack)
Fm_'!-ﬂ {30 marks): & questions will be sel mking 2 from esch unit Candidate is re-
quired to atrempt 3 questions, taking | from each unit Each question carties 10 marks.
(400 words each)
Urit-1
1. Matural Resources: Renewable and non-renewabile natural resnurces.

8]  Forest: Use and over exploitation of forests, forest products, ma-
jor and_ mingy provucts of both animal snd pland osigin, Timber
extraction

b} Land: Land degradation. Landslides Soil erosion and desertifica-
i,

o Waker: Use and nver utilizstlans of surfece and grvund waier
Floads, Tirought, Dams: benefits and prratalenns. Waber manage-
ment and canservation
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d}  Mineral; Use and exploitation. Environmontal effect of extracting
and wsing mineral resources )
el Food: Warld food problem. Effect of moders sgriculivne amd oves-
Erazmg
I} Energy: Conventional (Conl, Oil, netural ga=s and oil shale) and
non-conventionaliselar, wind, geothermal, hydm, bicenass, biogss,
lidad, hydrogen, neclear encrgy from waste) SHErpy TEsoUrCes,
Energy crisis. Alcrante energy sousces
2. Robe of an individual in congervation of nataml resources. Equitable use of
resoyrces for susininable lifs,
Umig-I1
1. Habital conservation:
n)  Drestuction, fagmentation, depradation, causes, consequences and
conservathan of different types of habitats,

2. Bindiversity conservation:

a) The richoess of biodiversity and the importance of biodiversity
(Crivect amd indirect values)
B} Rensoms for high specics diversity in tropics, biodiversity of Indin
€)  Lass of biodiversity and cawses of extinethon.
4  Endemism, keymions spscies and keystons resounces
€)  Exolic species and invasive species, difease and over exploita-
o,
f1  Threatened biodiversity, IUCN classificatbon of endangened spe-
cles, red dars ook
3. Basic knowledge of Nationa] and internationsl orpsnisations.
a) MoEF, ZEL, WH, BNHS
B} Zoo Authorify of India, Salem Al centre of amithology end natu=
ral history (SACONH),
¢! Emvirpnmendal information system (ENVIS), indira Gandhi Con-
servition Monilormg Centre (1GCMC)
d}  The animad welfare boasd of India, Centre for environmend edoca-
[ ]
¢} TRAFFIC, CITIES, WWF, UNEF
Tt World Heriesge ard bodiversity convention
gl Canvention on biokogical diversity (CBID
b}  Ramsgar {wethends) oonvendion and kot spois
Umid=ITT
1. Polhutlon (Sampling, monitoring, sources, cffect and conmiral)
&} Waber
bl Air
¢} Laad
d)  Thermal
¢} Muois
Hndiakicn
2, Emviromment bmpact astessment (EIAY Aims and objectives, Environment ban-
apement Sysiems- 120- L4000 standards. Cos benedit analvsis of environmencsd
prolection incarporating, environmeriul costs ard benefit of designing prajects.
1. Ervirommest snd health:
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#) Urban heabth probdenss. Impact of urbanisation siress, hesdth status and health prod-
lem,
by Rural health problem, Development 2nd displscement of naal commusities. Ethical
and sociy economic problens. Dissppeasing culiure and tradltlons and their impect oo
crvirpomenL
Paper 15
Practical Work based oa Special Paperl3 & 14(8)
Envirenments! Bialogy
I. Hentification and writing commssnms on cammercislly imporiand Feshwatsr
wezils, nets, boal models, hapes, limnodogicnl instroments and stides of domi-
nani plamkions
2. Water quablty analyvsis {Physico-chemical paranseiers)

Tempersiune
pH
Dissalved Dxygen
Aucidity
Hardress
Alkslinity
Chiloride
Sulphates
Todnl and dissodved salids
B

8

ErerEFR oA LA e

a

|
%
é
E
i
5
|
%

cal analysis of ecologheal desg

4. Determination of LC, {in fish) and LD, (in mice) of any toxicend

Rode - (i} Uss of animal for dizsection and practical work is subject io the conditions
that these are oot bannesd under the wildiife pratection ot
(ii} External features and anstonry should ke stodicd preferably by digisal
techmiques and the shiermatives whenever live aninial is stedied it should be
ezther pest or cubturshle specics without painlng tbem
(i) Those institaticns which are already having Zoology Muscums shoutd
reist procure Miscum Specimens now gowands and shoabd use chans’ slides’
models’ photopraphs and digital alternatives in cage of need, Those new
institaiions which ae nod having Zoology Museom in their Department shoubd
pravide lenming reloted fo zoological specimen with the help of chars/ slides
L nodels f photographs and digiel aermatives’ and vislt of susdenis 1o &l
rendy estabdished musewms.
Scheme of Practical Exsmination & Distribation of Marks,
{Duraticn : Fosr kours)
& Idenlificotion & comment on wesdsimadelsmetroments 10 barks

b WWaer guality analysis 1 Macks
o Seadstical methed Bioassy method’ Determanation of LI
10 darks
d.  Praopect Reporn L Marks
& Viva 5 Marks
. Class Record 3 hiarks
Tiotal 50 Marks
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Special Fxper 13C) : Entomalogy
Time: 3 Hours Max Marks: 50
Minte: o
Syllabus of ench paper is divided into theee units. The question i divided i
three parts. Pam-A, Pant-B and Pant-C ! e O
Part-A {1 Omarks); Part A s compulsory and coptains I 0 questions, At besst three gues-
tions will he sel from each unit and each question eassies 1 mark. (30 words emch)
Part-B (10 marksk Pan B & compolsory and containg five fguestinns, taking at lens
ome question from each wnit. Candidete i required to attempt sll 5 questions, Esch
question carries I marks, {100 wards each)
Parl-C (30 marks): & questions will be set taking 2 from each unlt, Candidate is re-
quired 1o attempt 3 queations, taking 1 from each unis, Ech question carries 10 marks.
(400 wonds eech)
Unii-1
I Ceneml Classification of insects upto arders and sub arder,
Cremernl studies and economic importance of seleciesd wiper families
and families of the following arders:
&)  Profums
bt Collembals
¢) Thyseura
d)  Diplura
g]  Orthopier
fi  lopdem,
Unit- I
5 | Detajled classification of mpestant and sebected saper omiljes
and Gemilies of the fallowing orders of econamic impartance:
1} Hymenoptern
bl Coleopizrs
£}  Homoptera
dF  Lepidoptera
€] DHpaers,
Unit- 110
I.  The Inssct Externally- [neect thor, ghdomen it mppendages
. Inbegumend. > LM R
3. The lusect Enternally- Detaibed study of
8] The Digestive sygem
b} The Cireulatory svaiesn
€} The Respitatany system
d) The Excretory syslem
€] The Muscular sysem
f)  The Nervows systein
E} The Endecrine svstem
hi  The Reproductive syxem,

Time: 3 Hoars Mz, Marior 50
Tonder "
Syvllabis of each paper is divided it three wnits. The question i divided
three pasts. Fari-A, Pan-iB and Pagi-C L3 e e
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Par-A { [ Onsarks): Part A is compulzery and comtains 10 questions. At beast thres gues.
:Inmwillhemf:mmm|mdu¢]1qm:miqlmui:.qsnwm.ﬂm-m
Fm—B{lﬂnﬂdm};hnHi;mmmmdmfmqmms.uﬂngﬂhm
oo question frum cach uait. Candidate is required to attemp ell § guestions. Each
question carrles Tmasis.
{ 104 words each)
Fart=C (30 marks): 6 questions will be oo tiking 2 from esch usit, Candidnte is e
quired 10 atleenpd 3 questbons, teking § from each unit. Ench question carries 10 marks
(40 words each)
Undi- 1
1. The nseat Intermalhy-
*  Sense organs
*  Sound and light prodycing organs.

2. Social lific in [scpters and Hymenopters
2} Caste dolerminstion in social insecizA genersl iden of fossil ins

26015 Evolulion of insects
b} Life cycle of aphids,
LUinds- [
1. General idea of danage caused by pests.

2. Principal methods of pes controf including 1FM.
1) Insecticide- iheir chief type, Modes of action aad methods of
applicatinn
bl A general idea of appliances used in the applicstion of insecti-
cide and their safe handfing.
it 11
1. A detgiled study aad knowledgs of
8] chemosterilasis, alractants, repelbnts
b} Pheromones, growth regulatons and ather compoands.
2 Developrment of resisianes 1o chemizals,
Paper 15
FRACTICAL BASED ON PAPER 13 &14 (C) ENTOMOLOGY
Tanonoeic study of all Insects prescribed in syllsbus
Identification of nsects from various orders preseribed far stedy in the syiln-
kg
3. Fermanent preparations; wings, mauth paris, antennse, legs, spircles ste of
insccis, sling appacatus of the honey bee. Other possible mounting can be done
4. Dssections of grasshopper, howse cricket, honey bee, wisp, bug, bsterily, houss
fly, beethe o study important features of :
&) Digestive
By Circidatory
c}  Respirstory
di  Exerebory
¢} pErvous
fl  reprodactive
Rl neurs- gndocrine systems
Mode - (i} Use ofanimal for dissection and pracrical work & subject to the conditions
thid the st fire nol barmed under the wildlife protection .

[ -
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{iii) External festures and ansomy shoubd be stadied prefershly by digital
technigues and the sltematives whenever Hve animal is studied it shoald be
gither pest or culbturable species without paining them

{iif} Those institutions which are already having Zoology Museurs should
nol procare Museum Specimens now onwands snd should use charts/ shides!
models’ photographs and digital alternatives in cise of nesd. Those new
institutions which are not having Zoology Museum in their Department should
provide learming reluted to zookogical specimen with the help of chanis’ shides
4 modlets / photographs end digital aitesmatives’ and visit of students 1o af-

ready extablished museums,

Murks Distribution for Entomology Practicsl Examination
Duration 4 haors Total maprks 50
#}  Muajor Disgection 10 marie
b} Minor Dissection 5 marks
¢} Permanent proparstion 10 marks
d}y ldentification of & insecls wsing taxonomic keys 15 marks
e) Viva wvece 05 marks
N Class Record 05 marks

_ Totsl S0 marks
: Special Paper 13(D): Fish Biology
Time: 3 Howrs Miax, Marks: 50

Mate:
Syllabas of cach paper is divided inlo three units. The question paper is divided into
three parts, Part-A, Part-B and Parg-
Part-A{ | Omarkcs): Part A is compilsory and conisins 10 questions, At beust thres ques-
ticns will be set from each unit and each question carvies | mark, (50 wonds cach|
Pari-B {10 marks): Pan B is compuisory snd containg five questions, aking af beast
one guestion from cach unit, Candbdate is required to attempt all 5 questions. Each
uestion carrics 2 marks. {100 words each)
Pan-C {30 marks): 6 questions will be set taking 2 froum ench umit, Candidas is re-
quired o stiemgl 3 guestions, taking 1 from ench unit, Each question carries 10 marks,
{40} words each]
Elmit- 1

I.  General Charscters, Evolution and Phylogeny of fighes

2. Soasdy of Origin and edaptive rdistions of various Bk

3. Ceneml account and phylogenetic slgnificance of
2 Ostracoderms
by Placoderms )
4. Classification of fighes, with distinguishing chamcters of principal suh-
divissodas.
Elasmabranchs
Telensiz]
Hulocephnk
Nirnod
Umkt- 11

| lehthyogeagraphy- Geographical disiributhon of fishes in the world:
i} Palearctic Realm
b} Oricntal Bealm
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¢) Ethopian Readm
d}  Mearctic Realm
g]  Mestropical Reslm
Austrubinn Realm
2. Bady lmm!Ld loecmation of fishes General principles and methods
8) Funclioning. Types mnd modes of ncamation s
1. Integumentnry System of fishes . Exoskeleton: Skin snd Seales- Omiging
deivalives and uses of Scales
Uimit= 1T _ :
L Seructuse, maodificetion and fimctions of fins in varous gypes of Rshes
2. Theaches of origin of median and paired fins
3. Types of endeskeleton of fiskes:
n) Axial Endoskslcton
" by Appendicular Endoskelzton
4, Musculamere of fighes e Ei.;:.n' i
1 . (L7
Time: 3 Howrs I . Mz Marks: 50
Nm - - r - Ed i
Syllabus of each paper hdmdpd imE::: theez units. The guestion paper ks divided w0
three panis. Pari-A, Pard-B and Pent-
Fa:t-mﬂnmka}' Part A i compulsory and contains 1) questions. A\ Besast thres gues-
tians will be set from each unit and esch question carrées 1 m;mmmm
Part-B (10 marks): Part B is compulsery &nd contains five questiond. taing a1 Jeast
one question from each unit. Camdidate i3 required 1o attempt all § questiors. Each
crrries 2 marks. {100 words each} . ;
Part-C (30 marks): & questions will be set taking 2 from sach @.Eﬂ}dldﬂtﬁm
quired o atempt 3 questions, tking | fircem each unit. Bach question curmies [ marks.
{40 words exch)
Unit- 1
I. Foodand feeding habits of fishes
T,  Albmentary canal of fishes
ol ﬂfﬁﬂmﬂhmm irculation of bload.
% circu
. &Tﬁ-:;ms. physinlogy of respimtion and regulation of breathing

CFEANS
Air breathing organs.
miit -11
. Stractere, fanction and physiclogy of swim biadder.
. Excretory organs found in fishes
. Physialogy of excretion
. Osme-repalation i5 fishes
Unit- 151 . )
I, Wervous systom snd pemse organs -fonctions anut phymiclogy
. Endoring Glands
1, ommenes and reproduciive helsaviour, ;
. Gomads, reproduction, development and hasching
5 Wiviparity

-
6,
L
1
P
X
4
-
2
4
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Paper-15
Practical work based en Special Paper Fish Biology

1, Tamormey: Study of various flalues updo speckes fovel

2.Complets ansdomy of = telcost, represented by Wallage: External fearures, goners]
viscera, including the urlno-genital orpane, Inw snd Intersd musculanere, incloding the
nerve sapphy. Afferent and Efficrent branchial blood vesscls. Brain and cranial nerves;
eye muscles and their imnervalions; membranous iabyrinth: Weberion ossicles- 4witn
bindder connection, dry and alizarine preparstions af the skeleton sad ts stady

2 Diszectbon of the head of ary ak fgh (plearonect] forms) with reference ta ifs asym-

Mnfﬁttlﬁhﬂhﬂmmﬂrﬂnﬂm Chanma, and Heteropneusie,

showing the Mood sapply whenever possible,

4, External features, Afferant and Efferent branchiz! bood vestels, cranlal neres; mem-

beanipus |abwyringh of dasyizs ar any skaic or ray.

4 Permanent preparstions aod sudy of Ampulls of Lorenzing; dermal and pharyng=al

denticles, cycloid and ctenaid scales.

Mate - (1) Use of animal fer dissection and practical work is subject to the conditions
that thess ar= not basmed ander the wildlife protection act,
(i) Extermal featunes and anatoeny shaeald be stadied preferably by digieal
techniques and the sltematives whenever live snimal is shudied it should be
either past oF cultisrsble species withowl paining them.
(HiE) Those institations which se alveady having Zoclogy Musewms should
nit procuns Museum Specimens now onwinds and should use charts! slides’
mideds! photographs and digital atemmatives in case of need, Those new
institutions which are not having Zoalogy Museum in fheir Depariment should
provide leaming refased to zoological specimen with the help of charts! slides
{ models / photogrophs amd digital altermatives’ and visit of stodents to al-
ready eatahlighed muscwms,

Marks Distribudion For Special Peper (D): Fith Biology
iDiaration: Four howrs)
Seheme of Practical Examination & Distribution of Marks,

1. 'r.l.lju' dastechen 100 Fars

2. Misor dissection’ Pemmanest Prepasation & marks

3. Mentification and commert on pods (eight) - 24 Muorks

4. Vivevooe 5 Marks

3. Class record A Marks

Total 50 Marks
SPECIAL PAPER-13E) MOLECULAR DEVELOPMENTAL BIOLOGY

Tl 3 Hours Max. Marks: 50
Mate:

Syllabus of each paper is divided inlo three units. The question paper is divided (ot
bree pents. Part-A, Part-B snd Pare-C

Part-# ( 10marks): Fant A 4 sompeliary okd containg 10 quesiions, At least e gues-
tioms will be set from each unit and each question carres | mark. {50 words each)

. Pant-B {10 markx): Part B is compulsory ard contsing five goestions, taking af leag
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ummmmmmhmmmnwmmwﬂHMEmh
guestion caries 2 marks. {100 words each)
Part-L (M) marks): & questions will be set taking 2 from each unit Candidate is fee
quired 1 arlernpe 3 questions, taking 1 from sach unit. Each question carmies 10 marks,
{40} weords cacii)
LUindi- 1
1. HHumicdmlmnfmumuﬂ:udlhughullmhwhg-
a) leﬁfﬁﬂqﬂ@mdﬂmuhwmﬂﬁnhﬁ
B} Theoretical and cxperimental embiryology.
£] mmglﬂli:ﬂnﬂwanﬂmﬂllﬂlluﬂ!

2 importance of Developenental Biolagy in modem bomedical sci-

ETCES,
3, Melosis and significance of sexunl reproduction,
4. Reproductive cyebes ard fheir bormonal eostral,
¥ Conatrol of ovulation and induced breeding,
Uhig= T
I, Gametegenesls | Molecular aspests of Spermutogenesss and Dogenesis,
2} Regulation of nubtiplication and maturation,
b)  Active trensportation during nocyte dovelopiment.
2. Molecular aspect of vitellogenesis, maturstion of oocyic,
al  Strochure ard biochentistry of ezg and molecular changes during
THES Tt O
bl Nuclenr activity during the growth of pogvie and oganization of
SEL S lopdEsm.
4. Fertilization : Recognition of ege asd speeTm, gamele binding and recogni-
tian it mamenals.
il Renaction of spermadozos, Sperm mortalite
b} Capacifation
€ Acrosime Feaction
d}  Cimmete fission and Prevention of podySpermy.

4. Reaction of egg, sclivarion of egg meiabealizm, midecular regulation of de-
velopmant, rearmingement of egp cvtoplasm, cortical reacticn, preparation
for cleavige,

Unit- IIT
I Comporative accoent of cleavage n insects, frogs, chick &nd mam-
mnls: Cleavage patterns ond theer contral.
2 Chemical changes during cleavage
) Role of egg conex, morphogensiic gradicnts in epg cy-
lonpiasen
b} Masifcstation of matemal gesés during eleavage.
3. Mechanism of cheavage, Cleavage cycle, Maturation prometing
factars.
4. Bole of cytoplasm and sucieus during carly devalopment
3. Mechanism of gastrulation, mophagenetic movements, selective.
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Paper-14 (E) Malecular Developmental Biology (Special Paper)
Timse: 3 Floners Max, Marks; 50
Mote:
Syllabies of each paper is divided into three units. The question paper is divided imto
three ports, Peri-A, Pert-B and Part-(
Part-A{ 1 dmarks): Part A I3 eompubsory and contains 10 gusestions, At beast e ques-
tions will be set from each wnit and each question carries 1 mark. (30 words each)
Pan-B {10 marks): Part B is compulsory apd contains five quastions, kaking at beast
ame question from each unit. Candidate i required 1n aempt &1l 5 questinns, Ench
question cafries 2 marks, | 100 woeds each)
Fan-C (30 marks): 6 questions will be set taking 2 from ench unic Candidate is re-
quired 6o uttempt 3 questions, taking | from cach uait. Each question carvies 1 marks,
(00 wards esch)
Umit-I
I, Affinitics of cells 22 & derermining factor in cellular rearmangements
a1 Morphogerstic movements in epithelin
Bl Morphogeretic movemnents in mesenchyme
€}  Mechsnism of changes it shape of cell during morphogenesis, penaral me-
mbolism during gussrulation
2, Gene activity duting gastrulation
2} [nvolvement of parental penes in development
b}  Comparative accownt of gastrulation in see urchin, am-
phiomizs, fish, amphibians, bind and memmal,
3. Fate mag, mebods of their construction and their wility
21 Comparative wpegraphical relationship of the presumprive s in
early eibryes of amphicuws, fishes, amphibians and hirds
Upit -11
L. Genes, Development and Related Techniques: The embryilogical origin
of gene theory, incidences of genomic cquivalence
Al Amphibian cloning, restriction of nuclenr potency and anncept of
plearipotency of somatle cails
b} Comcepl of totipatency
o) Stewsrd's experimeal
1. Differential Gene Regulation: [iffercntial gere regulation in £ cos
a}  The concept of differendial gene cxpression in insect model
b Muckeic ackd hybridization jechmiques, cloning fram genpmic DSA.
5. DMA hybridization within snd across the species
a]  DNA sequencing technigues, sequence search, alignment and hoe
mlogiss
. By Anslveing mBMA throuph cDNA brarfes,
Unit- 1T
L RHNA localization techniques, finding rere message by PCR, determining the
fanction of gene, determining the fnctions of message
2, Cellaler basis of merphogenesis: [fferential cel affimity, the molecular basis
of cell-cell adhesion, cell adhesion molecules.
3 hdolecular regulntors of development. malecular basis of migrationsl specific-
ity, enolecular hasis of differential substrute specificin.
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4, Differential gene function during development, chromosomal puffing; differ-
ential synthesis snd utilization of variows types of RNA dering embryogenesis.
Paper 15
PRACTICAL WORK BASED ON PAPER 13 (E)} & 14 (E}
MOLECULAR DEVELOPMENTAL BIOLOGY
Susdy of gametes, and various pes and patteras of chavage.
Easly devedopment in frog / toad.
Study of [fving embryas of the chick after 3 to 12 days of incubation,
Eremonstration of cell death by witad staining.
Study of bleod circulation in il tip of emphibdan larae,
Shudy of Fluorosis during the development of amphibians,
Seudy af metamorphic stages of anuran.
Regeneration stodies on amphitvian tadpobe (tadl and limb) using digital toch-
niqises. Srudies on the effect of retinodds on pattem formation dusing limb
and tail repenaration using digitsl techalques,
9. Development of organs s chorip-allastoic grafis on chick embryos.
10. Permanest mounting of chick embrpos.
11. Preparation and study of serial sections of successive esnbryonic stages.
12. Staging of tetrapod embeyos in one animal species.
13. Effect of hormaes on metamorphosis in insects by ligatuse sxperiments.
14. Effect of hamsoses off M amarphosis in anursns.
15 Explain subtare of chlck emboyos on agas,
Mote - (i) Uee of animal for disseciion and practical work is subject o the conditkons
thas these are not basned under the wildlife protection ace.
tii} External features nd anatomy should be stodied preferably by digital
techniques and the sitensatives whenever Jive animal is stedied it should be
sither pest or cullaralse species without paming Hem.
{ifl) Thase institutions which are siready kaving Zookogy Musewms should
not procare Museum Specimens naw anwards and should wse charts! slides!
mudels’ photographs and digital alternatives in case of need. Thase new
iesstitations which are not having Foology Musewm in their Department shoubd
perovide learning ralated s 2nological specimen with the help of chans/ slides
i models / photographs and digital ahermatives’ and visit of sudents to al-
ready eslahlishied masewms,
Marks Disiribution far Maobecular Developmental Biology

N Tl

Duration Four Hours Max-5{ marks
L Exerchse on Living embrycaErerciss on Teratodogy 5 Marks
2. Exercise on Celf Denth/Eaercies an metamerphosis 5 Marks
3. Exercise on bleod eirculation in tall tip of smphibinn larvee
{Exerciss on effects of flworesis during develtpment 5 Marks
4. Permanun! mouniing 3 Marks
5. Identification amd commeants on Spots] foar) 1 MP-'[#H
6. Praject Repont 1) hiarky
1 \-'m 5 Marks
8. Class Record Vive-Moge & pnris

Total 50 Marks
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Suppested Readings:

& de Beo, 5.0 Emboyos and Ancestors. Clasendaon Press, Osfond,

= Harbour, 1. Reptibes amsd Amphiblane: Thelr habics znd Adapiaticns. Hongton
hliffm Co,, Mew York,

= Eingmely Hobel, G The Biology of the Amphibia, Dover Publications, Mew
Yark

= Gilker, 5.F. Developmental Biokogy, Sinnuer Associates Inc, Massachu-
sl 4 Edition

#  Walbor, W oAnd Holder, M. Developmenial Blology, Random Howse New
Yark

= Bavnders, W, Developmental Biology: Patierms, Problems aed Principles,
Macmillan Pablishing Comgp, Ine. Mew York

& Balinsky, B.). An Intreduction to Embryology Hobl-Sasnders Internstbonsl
Exlitiang.

= Wolper, L. Principles of Development. Ouford Univ, Press,

«  Malecinsld, GM. Developmental Genetics of higher coganisms- a primer in
Developments] Binlogy, Coflier Macmillan Publisher London

] ' Rakilly, R. and BMoler, F. Human 'Em'hquhg:.lln:lTEﬂInlﬂgl,Hm'Ml]q
ard Sons

= (Goss, B Principles of Bepeneration. Academbe Press New York.

= Bchmidt, AL Ceflalar Biology of Werchrvie Regeneration and Repair The
University of Chicagn Press

Paper-13 (F) Endocrinology (Speckal Peper)
Time: 3 Hovrs
Peofde:
Snliabias of each paper is divided inio theee unkz. The question paper ks divided into
three parts, Pan-A, Por-B and Por-C
Part-a {1 Crearies); Part A s comprulsary and contains 10 questions. Af least three ques-
tions will be set from each unit and each question carries | mark (50 words esch}
Part-B (10 marke) Part B g compelsosy and contaies five questiang, wking ol less)
ane guestion from each aall Casdidate (s requolsed to aitemgt @l 5 goestions. Each
question carries 2 marks, {10 words cach)
Pant-C {30 marksk & questions will be s taking 3 from each unit. Candidate is re-
quired o attempt 3 questions, taking | from each unit, Ench question carries |0 marks,
(2} wneds emch)
Umit- 1 ;
I. Historbczl backgroumd “Scepe and stams™ of endocrinology
P Saudy of the foliowing major cadocrine glends of verichrated. Ploatasy; Gen-
enal, develppmendal and comparative anstamy,
3. Fumctional cytology of the pitwitary glend and mamsmalian, and sub-manma-
lizn vertebrates, adencbypophyseal harmones their chemistry and physialogy,
4. Chiomatopbore regubstion among verichrabes, neurohormanal peptides; their
chemistry and phylstic distribution: formation, storsge, release wnd transport
of reurahypaphyseal principles; effects of hypophysectomy pituitary salk se-
cretbon and ransplantatian.

Max, Marks: 50
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LUinit- 11

1. Thyroid: Geperal developments] snd comparstive anatoemy, evelution of thy-
roddal functon; biochemizry of thyroid hormones,

2. Bialogical actions of thyroid bormenes and their interrelationship with other
endocrine seeretion, effects of thyroideciomy: culcitnnin, its chemistry and
physiology

3. Pamthyrold: General, developmental and comparetive anetomy; biachemistry
&nd physiology of the parathyroid hormone; effects of pasathyroidectormy.

Umit= LIL
I.  Pancreatic Sleis: Generad developmentnl and comparsdive onagomy; biochem-
ity and physiobogy of insalin and glcsgon: «fects of pencreatamy
L Adrenal: Cenersl developmend and conparative anatomy: chromaffin tisaue;
biochemisiry and physiology of estechalamimes,
3. The sympethetic - chromaftin comples sicrvidougenic tesuc; structuns and
nonenclatice of steroid hermones, effects qf;ﬂm[ﬁtﬂm&:

Faper-i4 (F) Eadwerinology (Special Paper)

Time: 3 Hours M. Marks: 50
Pate;
Sxibabis of each paper 5 divided into thres units. The question paper s divided iato
three parts, Part-A. Part-B and Par-C
Far-A {1 Dmaricsle Part A is compalsory gnd containg 1 guestions, At least three quss-
tions will be set from cach unit and sach question carriss | mark, {30 words each)
Pirt-B { [0 marks): Parl B s compalsory and contadns fve questions, mldng ar least
ome quesiiom from each enit Candidate i required o atiempt 8l 5 questions. Each
cuestion carrigs I marks, (100 words each)
Part-C (30 marks): 6 questions will be set feking 2 from each umit, Candidate is re-
guired to nitempt 3 questions, taking 1 from each wnit. Bsch guestbon carries 10marks.
[40HY words each)
Unit- 1

I, Pingal; Gereral development and comparative enatoms; blachemisery

and physiclogy, e pinsal principles,

2. Chemicad mesenger * Mechaslsm of hormane action,

i, Endocrine integration ;| Diffase effects of hoemones: necg ksiss growih;
migration in birds and fishes;, bird plurege, hibernation: ssmoregula-
tion; blood presause regulation,

2. Verizhrale newroendocrinobogy @ Ulirstnuenure and fienction of tie
neeuird secretony cell, hypothalamo-hypophyseal relationship,

Lmit- 1T

I, Hypothalumas in relation to kigher nervaes centers, other pearo-secrs-
tary systems in veriehraies; the urophysis, the sahcommisurnl organ
nnd the pineal comple,

1 Venebrate nearsendocrnology - Anstomy and physialagy of the en-
docrine and nearn endogrine systems of Annelida , Artbropoda.

A, Wenckrate nevreendocrinalegy : Anasomy and physiolagy of the en-
docrine pnd neuro endocrine systens of Wollazca ard Echinodermatn
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Limit- 110

I, Medical specialty of epdocrinology= Invodves the diagnosthe svalastion of a
wids variesy , symploms and vanetions ong-term management of disorders
of deficiency or excess harmones,

2. Secretions and respoese to hormones of diffesrent ongan system maisly beain,
lumps, Beart, intesting, skin, and the kidney, and the clinical specialty of en-
docrinology focuses,

3. Eadocrine disorders - chronic diseases , disbetes mellitus, hvpothyroldism ,
medabolic symdrome and care. understanding the patiest at the personal ans
soclal level malsculss, and the physicisn-patient relationship Endocrinaio-
JEsts are specialists

Paper 15

FRACTICAL WORK BASED ON ENDOCRINOLOGY PAPER 13 & 14 (F)

I, Dissection apd gross sxamination of vartious endacrine glands of representatives
verichrabes,

£, Microscopical stedy of varsows endooring glands of representative verichates through
migre-technical procsdurs,

3, Study of the estrous cyele in mouse or rat by the vaginal smear wechnigues.

4. Burgical procedures: casiration. ovariectomy, adrenplectomy, thyroidectomy and
hypophysectomy.

5. Bioassays far edimations, androgens and anti-estrogens, the Aschism-Zondek preg-
reancy best,

Mute ¢

(i} Use of ankmad for dissection snd practical work 15 subject to the conditions that
thess are mid hatned wnder the wildlifc profection nct

(] External fentures and anatomy should be stadied preferably by digital techniques
fnd the alernatives. Whenever five mimal is studied it should be either pest o calturble
species without paining theen,

{Hi) Thase Instittzons which are alrendy having Zoology Museums shawld nat pro-
eure Muscum Specknsons now onwards and shoald use chirts /skides / models photo-
graphs mnd digitad aleematives in cass of peed Those new insMnions which are not
having Soology Mugeim g their” Deparimend should provide leaming related o Zoo-
lngical spocimens with the help of chart / slides / models fphatographs and digial
alsernatives’ and visit of students o already eatabiished moseums.

] Semester-111
| ENDOCRINDLOGCY)

Scheme of Practical Examination & Distrilrution of Marks
{Duration: Four heurs) Max-50 marks
1. Exercise based an disgeetion & Wiarks
2. Exercise bnsed an microscopl: ohasrvation 1 Marks
3. Exarcise hascd on surgicel proceduse % hdarks
4. Exercise hased prepasatbon of chromasase £ Marks
5. Exercise based Biochemistoy £ harks
&, Project Repon 10 Marks
7. Viva-voie 5 Marks
&,_Class Recosd 3 Mlarks

Total Siiacks




44/ M.D.5.U, Sylabus / M.Se. Zoalogy

SEMESTER -1V

Faper-16 Ecology (Compulsory)

Time: 3 Hours Max. Morks: 50

P

Syliabes of sach paper is divided Inso thres units. The guestion paper ks davided bntp

three parts, PerA. Pari=B and Pirt-C

Part-A {1 Dmarks]): Part A ks compulsory end cootstng 10 questions. Af leas three ques-

Lions will be et from each unit and each question carries | mark, (30 words each)

Pam-B (10 marks): Part B s compuluary amd cantains five queglions, laking af lms)
ane question from exch unit, Candidng is reguirsd to attepnps all 5 gaestions. Esch
questian carries 2 marks. | 100 wards each)

Part-C (30 marks): & questions will be sct tsking 2 from each pnil. Candidace is re-

gaited 1 stbempt 3 questicns, taking | from each unit. Each question carries 10 marks.

{400 words each)

Umit - 1

. Introduction to eoology
L. Evoluibonary scobogy

1. Environmental consepts — lawve and limiting factons

4. Eecologicel models.

5. Characteristics of popalstion, populatien size and expomential growih, Tm-
its of pepulation growth, population dynamics, 1ife history pattern, fermility
rmite and d@e seructore. Comgpetition and cocxd dence, intra-specifie and mber
spedific intermctiong, scramble and contest competition model, matanlism
and commensalism, prev-predetor inlersctbong

Umit-11
1. Mature of ecosystem, produciion, food webs, energy Now through
ecnaystem.
2. Bhogeochemical ccles
3. Resilience of ecoqystem
4. Eeosydlem management,
5. The biosphers, blomes and impad af climate on Biames.

1. Envitormental Strasses amd their management
2. Global climabic patiern
3. Global warming, stmacspheric orome, ncld and naregen depoaltion, copisg
ilh ol imatic varstnns.
4, Major classes of conlaminants, Uptake, bictransformation, detexification,
slimination mnd sccumualation of wxbants,
Factarz infMuencing boaccumulstion from food asd trophic tramsder
Pesicides and other chemical le agriculiare | indusiry &nd hyvgiene and
their disposml, Impact of chemicals on blodiversity of microbes, animals
and planis. Bioindicator and biomadoers of enyironmental health,
7.  Biodegradntion and bigremedintion of chemdicals,
Suppested Litersture:
1. Field Sampling: Princeples ond Practices In Exvironmental Aralvsis, Conklin, AR
I, (2004), CRC Press.

Fola
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3, Principles and Standards for Measuring Primary Production, Fehey, T.J. and Kagpp,

AUKL, (20T, Oafinrd Univerzity Press, UR

3, Fenlogical Modeling, Grant, W.E. and Swannack, T.h., {2008}, Blackwell.

4. Fundsmentsl Processes in Ecology: An Eanth system Approach, Wilkdnsen, DM,

{2007}, Cixfard University Press, UK

5. Chesredt, )M, Ecological Concepts. Blackwell Science Publication, Oxlord, ULE.
. Elgath 1313, and ¥ M. Baumgartner, popalation Bobogy, Van Nostmnd Co., New York

7. Jorpensen,3.E. Fundamentals of ecologicnl modeling. Elsevier, New York

E. Krehy, CJ, Ecology. Harper and Row, Mew Yo

9, Kreba,C 1. Ecological Methodology. Harper and Row . Mew York.

10, Eckert, R. Animal Physiobogy: Mechanism and Adapsation. W.H, Froeman and

o, Mew Yok

11. Hochnchka, P.W, ard GN., Someno. Biochemica! adaptation, Priceton, Mew Jersey,

Paper-17 Ethology (Compulsery)

Timet 3 Howrs Max. Marls: 50
Mate:

Sylishus of each paper is divided into three mnits. The question paper is divided into
three parts. Part-A, Par-B and Part-C

Pari-A{ 10marks); Pas A i compulsary and contains 10 questions, AT benst thise ques-
tioms will be et from sach unit and each question canres 1 mark, (50 words each)
Parc-B {10 marks): Part B = compalsccy and contains five questions, laking st least
oae question from each unit, Candidate is required 1o stempt all § questions. Esch
question carrhes 2 marks. {100 werds each)

Part-C (30 marksk & questions will be set taking 2 from cach unil. Candidese is re-
quéred Lo atiempt 3 questions, iking | fremm each unit. Ench guestion earries 10 marks.
{401 words esch) '

Umit-1

1. Intrpduction:

a Ethalogy as a branch of biclogy.

= Animal psychology, tlnssifiestion of behaviowral pafierns, analysis of
behnvicur | elhogram)

z, Reflexes and complex behavious.

3, Parception of the envirahment: mechanical, cleotrical, chemical, olfactory, su-
ditory aned visual. )

4 Fvabutlon and ultimate cousation: Inkeritince behaviour and relationships.

mit-11

i. Menral and hommmotal control of behmyious,

2 Genetic asd environments! components in the development of behavious,

| Motivation; Drive, timing and interaction of drives, physlological basis of
Communlcstion; Chemical, visual, light and sudio, evolution of lenguage (pri-
makes).

nit=il1 '
Ecological sspects of behaviour: Habitat selection, food selection, optimal fior-
aging theary, anti-predator defenesse. aggression, homing terriboriality, dispersal
Ty 2t el

pamsite 3
L Riokogieal rhythms: Circadian and circannal hythme, orientation and avigs-
tion, migration of fishes, vartles and birds,

.~
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3 Leeming urd mermory: Conditioning, habituation, ingight learning, sssociation
leaming and reasoming.

4, Reprodtictive behnvicar. Evolution of s=x and reproductive strafepies, mating
sysiems, coarship, sexual selection, parental care,

5. Sociad behaviour. aggregations, schoaling in fishes, Docking in binds, herding
in manmals, group seleetion, kin selection, altraism, reciprocal pbirizm, in-
clusive ﬁmen,:nl:i.alwpli:iim e ineecty amd promaies.

Sugpested Keading Materials:

i. Eibl-Eibesfelr, [, Ethlagy. The biology of Behsviour. Holt, Rineheart & Wine
aton, Mew York.

2, Gould, 1.1 The mechamism snd Evolution of Behaviour,

3 Kerbs, 1R and M.B, davies : Behaviowrable Ecology. Blackwell, Oxford, UK,

4, Hinde, LA, Animmal Bebeviowr @ A Synthesis of Etholegy and Comparative
Peychology. MoGraw Hil, New York.
5 Aleock, . Animal Behaviour | An Evolutianary approach. Sinsver Assoc.
Sunderfand, Massachsets, USA,
&, Bradbary, 1.W, and 5.1, Vehrencamp, Principles of Animal Commumication,
Sinsuer Ao Stmderland, Metachoets 1154
Paper 10
Pructicsl Wark baged on Geners| Papers
Eeology

i} Messurement of climatie factors (atmospheric, water temperaters snd
relative hemidity)

(i) Measurement of water snd soil pH, edaphic factore of soil, Preparstion
aff sol exiract, determinution of huntidity in mécrolabitat,

{ili} Megsurement of pH, Alkalindty, Free Carbon dicwide, Dissolved Ciy-
gen, Chlpnd= contend, Salinity, TOS of water, temporery and permarent
hardness of waler, velocily of cumment

(ivh Messurement of populstion density, Numerical problems of populmion
demsity determination 1o be dong,

iv] A file shady of amy one of the habitats (o be &ssigned 1o an individual ot
a group of sudents

Ethubogy :

Ui} Sauly of the proosss of learning im rat witk the Belp of Animel Maize.
Analysis of the renslts of the experimend

iy Study of avoidance hebarvior in rat, waalysis of the result ol experiment,

(iki] Imprimting i procgcial bieds

(ivh Chemical communication in Enrthwarm

vl Srudy of foud preferences and feeding behaviour of an insect pest
(vi) Saudy of phinotecte response in Teibolum!' Musca’ Drosophila
{vid) Leaning by trail and ervor in animals nsing mize and jumping box
(vl Study of movement of A bn aquasium

(ix} Study of courtship in binds

(%] Food prefesence B irboliam

(xij Pheremanes in earthworms

(i) Lrudy of bmpratine m chicks

Semimar - S2edends have B pTEpAre and [resent paper on the relaged m-pin:s
aF repanl slvancesroscancs im the fold of Tifi scieness) topees relaled 1o the
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papers in the semesier. Stadent shall prepare and use power paint presentd-
tians, models, slides etc. for seminas
Mot

{i} WUse of anlmals for dissection and practical work |5 subject to the condi-
Gons that thess are  aot banned ander the Wikdlife Pratectlons Act,

(i} Thiose Institutions which are already having Zoology Museuns should not
procure Museum Specimens now onwards and should use charis/slides
models/photographs and digitsl alternatives in case of need, Theese new
institutions which are not having Zoology Museum in their Department
should provide lesmning refated 1o zoologicel specimens with the help of
charts'slides'modeis'phoiographs and digital alernstives and visit of sie-

dents to already established museums.
Scheme of Pracileal Examination & Distributlon of Marks
(Duration: Four hoars) Max Marks: 50
1. Exercise in Ecobogy 10 harks
2. Emxercise in Ethology 10 Marks
3. Field report /Projest Repont 10 Marks
d. Semdnar 1 Marks
3. Vive-vooe F Muorks
6. Class recend 5 Mlarks
Tatal 30 Marks
Special Paper 18{A): CeHl Biology
Time: 3 Hours Max., Marks: 50
Mnie:

Svllubus of 2ach paper ks divided inio thrée wnits, The question papor L'-dl'i'l*‘h:l i
H'u'ﬂr.puh ParteA, Pan-B asnd Pars-C
Pari=A | Omarks): Par A s compulsory and comteing 10 ¢ uestions. Al Irﬂmm
tinms will he sel from each onit and each questlon camies | mark, (50 words ench)
Pari-B {10 marks): Part B is compulsory and comtains five questions, taking af lens
ope question from cech wnit Candidate is roguired o affenpt ol 3 questions. Each
uestion carries 2 marks. {100 wosds cach)
Part-C (30 marks): & questions will be set saking 2 from cach unit. Candidate ks re-
quirsd 10 sitempt 3 questions, wking | from each unit Esch question carvies 10 marks,
{400 warls each)
Lhnii-1
. Specialized fnction of cytoplasmbs compenents in a cedl with special
references o the mobecular mechanism {(Contractibilily, secretion, [vhe
apocyinss and pimocyiosis)
3, (Call and tissge cultuns
ap  Behaveor of cells in coliune,
by Primary and established cell e, kinaicsof egl] growth
&) Watwrsl and delined media for cultume,
dj Impartance of cellf mnd Gsee culbare.
¢} Ceeneralized account of the mechanizm of cell aggregs-
tion during development, i vitne Siudics.
UNIT = 11
L.  Chemival basis of Auetion and strining and o discussion oa the tellowing
technigues—
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a) Freeze substiution,
by Freeze drying.
g} [Fresh and fAxed frozen sections.
d} PAS Melachkromasia, Feulgen, Lpld and protein staining technigues
£} Centrifugation and ultm cenfrifugaiian.
f) Single rwo dimensional and column chromatograghy,
{8} Imtra- vital und supra vital staining
h}  Paper, gel and dis: electrophorssis.
UNIT -1
1.. Ebementary concept of the principle and theory of micrascopy i enemphi-
fied by the following:
2)  Phass contrast microscopy.
b Interference mbcroscap.
€] Polarizing miczosoopy.
d}  Floonescenes mecroseipy.
2]  Electron microscogy.
f)  Ultra viokst microscopy.
Specinl Paper 19 {A): Cell Blalogy
Wnde-1

I. A geperal pecount of the efect of ionteing radiation a1 the cellalar level,
1. Cieneralized account of the mechanism of cell aggregation dusring develop-
meeat, fn vitro studies,

3 Fode and mechantem of action of the following enpymes o e celhilar

" leve:
] al  ATFase

b)  Sauccinic debydrogennses

¢} Acid and alkaliae phophaiasss

d)  Hyaluronidase

[mit-1T
R Complets kmowledge of the origin of following diseases:
) Cancer
By  Glyoogen sorags disease
E] AlS
di  Molecular basis of thalssemia
& miuscwlar dvsirophy
f cyatic filbrosis
1. Cellular sspects of the process of sglng
3, Cellular sspects of the immusity and vinas-cell inderaction
Unie-111

1. Genetic analysis in cell biology

2. Gene fumibes: organization, evolution and significance

3. Chemistry of gene ;

4. Synthesis, modification snd repairing of DNA

5. Eovirormental modulstion of gene sctivily {strese response) stress jenes
and

Shress prodsing ;
Transposable penetlc elements of prokarvotss and eukaryotes Gene imlts-
tiom and mobecular meckanism of pecomrence of mutation repalr mechonism,

e
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Paper 20
Fractical work baved on Special paper Cell Biology

L Microtomy- Wax, fresh, frodes and fixed froven seclions, sectionlng

of gelelin embedded material
2, Histo-chemical demanstration

& Acwl haematin of Baker & itz modificatbon
b, firkamaoto's method

1. OCytachemical demonsiration

& Millon's reaction

b.  Minkydrin Schilf method
4, Histo-cytochemical method:

& Methyl Gresn Pyronin nacthaod

b. Feulgen saining

e Periodic acid Schil method

d.  Alcian blike method

e Bromo phenol bluee method
3 Histocytochemical stalning of eneyees:
Stzining of alkaline nnd acid phosphutes in kidoey, liver and nervous tis-
sue by Gomord's method end Azo dye techmique.

Semeater [V
Marks Distribwtion Special Paper (A): Coll bedogy
Scheme of Practical Examingtion & Distribution of Marks
{Daratlen: Four hours)

&  Exercise on hisee chembeal ieendqoes 16 Marks
b,  Cybo chemical teenigues 12 Marks
& Microlomy 12 Masks
4. Wiva-vooss 'S Warks
e Clogs record 5 Masics
Tidtad $0 barks
Semester -IV
Paper-18 (E) Enviroamental Biology (Specinl Paper)
:i'l'l: 3 Hoairs Max, Maris: S50
oie;

Syllabus of each puper is divided into three undt. The question paper i divided inin
three parts, Part-A, Pan-B and Pan-C
Part-A { i Omarks): Part A s compulsory and contains 10 questions. Af lenst three ques-
tioens willl be set from each unit and sach question carries | mark {50 words each)
Pant-B (10 marks): Part B is compulsory and contains five questions, taking st leagt
ong question from each unit. Candidate is required to snemgt all § questions, Fach
questhon carries 2 marks, (100 words cech)
Part-CC (M) marks): & guesitons will be set taking 2 from eack unit, Candidate i re-
quired o attemgt 3 questions, taking | fom each unit, Each question carries 10 marks.
{40} words eash)
Unie-1
I,  Wearher and climate
&) Atmosphere- sinecluns end composition !
) me Sea and land brocees, Poler easterliss, Westerdios Trade
™
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cf  Indian and African Morsoon
d)  Inversions: Therrsl inversion: couses, nees. Subshdeme:
comseque
e)  Clouds and their Formation
2, Element and facdors of clenaie

n}  Ext=mal factors: esnh's ovegiaply- Ooenmic dnd comtinentad in-
frueics.

ki Defarestation — surface elbedo — snow and jce - Volcanic activiiy
— Dhust pariiicles — Gresnhowse gas concentrations

€} Atmosphere- cosan heat exchange- Almospheric curbon dioxide
varsglions- human influsnces

d}  Giobal climate charges- caases and consequences

Umit-11
. Development and evolution of ecosystens, causes apd kinds of mesession.
Diversity and productivily in relation 1o stages of succession and devalop-
imemil
2. Urbsn, rural end ather men made ecosystems. and thelr impact o6 animal
Tk
g [l af micro-onganizens & bioremedistion of sotl and ol spills,
b)  Big- Feriilivers, Rhizobiem, Asmiobactor, Nidrogen fxation,
vernsitechnobogy and vermicompasting.
¢} Applications of microbes in renvoval of heavy metals and ocher
cOqtanars frool waler and oil,
Ulmig-101
I, Environmenial heaiih and taxieclogy

a)  Toxicasts of public health (pesticides, medals, solvents, radistion)
2. Movement, distibution asd e of toxins:
n)  Bioaccumulation
bt Blomegnification
c]  Translocaiicn of xenobloiics sbsorpbon, bistransfonmation, ex-
chefrod
3. Memsuring toxbeity (ecue, sub-chronss and chromic),
Faper-1% (B} Environmental Biclogy {Specisl Paper)
Time: 3 Howrs
Mote:
Syilabuy of ench paper is divided into thees urdes. The gueitian paper 35 divided into
Thres parte. Fart-A, PartsP aodd Pan-C
Pari-A Vmsarksy Part A bs compulsory and contzing 10 questiona. AT bast those quesz-
iy will be sei from each unit and each question camvies | mark, (50 words ench)
Part-B {10 nsrks): Part B s campulsory and contains five questions. taking af beast
ome question from each wisit. Cendidste s required b attempt sl 5 questions. Eack
cQustion carrees 2 mapks, | 104 wends cack)
Part-C {30 marks) & questions will be set taking 2 from esch wnil. Candidate is re-
guedred e artesnpd 3 questions, saking I from cach unit Fack question carries 10 masks,
{400 wends eaciil
Limdd=T
1 kecopraphy
& Bagor rermestriad Biomes

Max. Marks: 58
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» Bingeogmphical zones of india-
&) Trans Himalayan zose.
b} Hinuslaysn mome
¢) Dheserl zooe
Ji  Sesnkarid zoane
e} Westors ghat zome.
fi  Decean plutesy zone.
g) Oangetic plain pone
h} ™osth ast zone.

i} Coasal zone,
1} Islands present near the shore line.

b} Carbon footprint &nd carbon tax
€1 Global warming, orone layer depiction
d)  Importent deics and their significence.
1, Mﬂmﬁmuﬂnﬂnﬁﬂﬁ:&q Environment
@) Baslc principles of ccobourisi
by  keland ecology and tourism o _
¢} Pollution related to oorism- solid and Tiqaid wasse from Lourst
. nu'um- : Global, national and boecal, histori-
A0 MHFVEMETIEE- , ;
e E:um:ﬁmmmﬁmh Chipka movement, Narmada
bacham.

4 Proceture and methodologies of Environmendo! Impecis Assessment, Envi-

sonmental clearance procedure with particuler reference to fedia.
Lindt-FII

1. Types of water pesources, types of water poliutanss searces of wales podiut-
anrs, adwerse impacts of water poflution on planis snd animsels, water shan-
dards for differcnt kinds of uses. Manageenent of wiler resguarect.

3 Water Forss and Water Related Diseases, Diseases caused due to fAluoride
{skeletal and non skeletsl Guarosich, nisate, hardness and pH of water and
heavy metals, Control of water borne diseases.

3. FEnergy And Envinomment :

) Various method of energy {power iproduction, -:m]hmnd ard gas based
thermul power genenstion and relnted Impacts on environmcol.

B} Hydropower potetial in our country, methods af hydropower genera-
tion, (renthesmal porwer in couRry,

4 Wildlife

o of depicti

b} Causes of depiction

¢} Techniques of stedying — Radiometer, plotographes identifcation
arnl Femals sEWSI0E _

a1 Wikllife of Tndia- Wild lifie schedules, Evozoner, National parks,
Sapcruaries, Reserves
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e} Menagement, special protection programs (Tiger, Fhino, Lion tailed
f) Eﬁ&ifﬂ%ﬁﬁ s ampeadents-and imphemesniation.
Practical Work based dn Special Paper (B) Environmental Biology
3 :ﬂm;mmMu s Titrral faun and foro

b, Suspesded particulats mattsr ' 5 . :
M Wﬁnm":gnHMMmdnﬂmﬂMumIm:

Eiwmm of the concentration of following trsecticides in water:
x) DDT
b) Meethyl Parathion
B TField trip tn any of the following habitats:
Forest: Wild lifi: sanciuary
Fresh water habitt
PBnrine babitat
Seeni arid habita
[ Students e expecied 1 pive compicte Ecological Report of the trp
including ecosystem structures, indicators amd estiation of environ-
mental depradation, il any.)
Semester [V
Marks Distribution Special Paper (B): Enviroamentsl Biology
Scheme of Practical Examinathon & Distribotion of Marks
' (Duration; Fowr howrs)

rREfTE

1, Microscoaic Exanination of water/Sampling Method tgm

3 Soil Amalysis

3, .A;ﬁl'ullitj' Munuwh:;ﬂ’plm Shady Ii'lll}'bhh

i Pl'njmﬁ-tpum'ﬁ?‘ld"l‘np 5}4:&:

£ Vive-voos ; Marks .

* Tatal : 50 Marks

Paper- :Hlmlﬂpllﬂll Papir)

Time: 3 Hoers 18(C ) ke plnx. Marks: 50
Mobes

Sytlabus of cach papes is divided into three units, The question paper is divided into
three parts. Part-A, Past-B and Pan-C

e e+ —d
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Past-Af 10merks): Pam A ks compulsory and coninins 10 questions. Al best three gues-
tions will be set from each wnit and each question carried | mark, (50 words ench)
Par-B { 1} marks): Part B |s comguisary and contnins five questicns, taking af koast
e question from cech wnit. Candidate is required to anempt all § queestions, Each
question carrles T marks, (00 wonds cagh)
Part=C {30 mnrkss): 6 questbons will be et taking 2 from each anit, Candidote B res
qudred to asmempt § questions, taking | from each umil, Ezch question carries 1 mirke.
{400 words ench)

Uit-1 ;
1. Lifk history, disspe coused and contrd of mapor pess of the main
CIOpS:
ﬂlli“m packly, maize, jowar, millet, sugsr cane, cottan and odl seeds
L A sudy of pests of stored gralns
1. Waysand means of storape of food grains
Umit= 11
l.  Apgeneral ides of plant protection onganization in India.
2, Tamherznd fruits plant | Apple, mango, guava) pest arad toals as sprayer
b Use the peaticides oa these,
3.  Beneflcial nssts @ Silloworm, honey bee and Loc imsect; wnd induws-
bries rebated o fem.
Umit— II
I lmporant insecis used in hiologicn! controd,
1. Ecolopy: Effect of physical faztors, Infra specific and mber-specific re-
tations, dynamics of population,
3.  Embryalogy: Embryonic and post conbryonbs development: Diapauss,
Semeater IV
Paper-19(C) Entamology (Special Paper) ;
Time: 3 Hours Max, Marks: 50
Muote:

Syllates of exch paper b5 divided imoo thres unlts. The questlon paper s divided inw
thiee parts. Part-A, Part-B and Part{
Part-A ¢ Hnsarks): Part A s compalsory and contains 10 questions. Af least three ques-
tioms will be s&t from each wnit and cach guesibon carrbes | mark. {3 woeds cach)
Pan-8 {10 miarks): Parnt B i compulsory and containg five questions, teking &t least
one guestion from each unit. Candbdaie ia reguived to attempt 2l 5 guestions, Each
question carries 2 marics. | 100 words each) -
Part-C (30 marks): 6 questions will be 5=t taking 2 from eschi unit. Candidase is re-
quired 1o artefnpt 3 questions, taking | from each unit. Each question carries 10 marks,
(440 words each)
Unie-1
L. Cubtere of Inssct : Homey boe, Stk otk and Lag jrsect
2, Imssct behaviour- Rhyims, locating, foed and inbtiatdng feedng, Iocat-
lisg mates and copulation oviposition, orentation, migrmtion, protec-
tive behavior, concealing, coloration, reventing eolorathon, mimdery.
Unii-TH L '
I, Social life- Isoptern (termites) and hymenoptera | Social wasps Ants
aniinl Bees)
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3 Biological Control- Parasitisn by insect
eciopnrasiies and endopamsifes of Inverfebmates, endopirasites of
vertehrutes, sockl panasibes

I, Pest contrel- principles and pracilce. Introduction, types of crap pest
{Key pests, oecasional pest and potential pest),

2 Pestcomiml procedure-  The main options = cultuml costrol

3. Crop rotton, Time of sowing, Irigation caltivation, Culiusl control
ity perenmdal crops and kn pasfures,

4. Apagonistic, additive and synergestic effect of pesticides, Lethnl doss
S0 concenlration, nouss toxiclly, Bafe comcentration and ather leved
of ioxicaty,

Suggesizd resding mnlerials-

Fundamesiad of Entoenology { Richand | Elxingz)
Applied Entomology (P0G Fensrmore, Alka Prakosh)
Applied Entomoiogy (Manju Yaday)
A text Book of Entomatogy (R Mathur)
Creaeral e book of entomodogy {Imens) "
Text Biook of Entomology Insects | Fackard A5}
General Entomalapy Estomology { Jahn B Meyer)
Paper 20

FRACTICAL BASED ON PAPER 18 &19 | C) ENTOMOLOGY

I, Enowledge and use of equipment for the collestion and preservetion of in-
sects; insect nel

2. Callection and prezervation of nseste snd thiir different stapes,

e Killmg bottle, spresding boerd, insect box, device for inflating
larva, light trap, efc.

3. Collection and study of seasoral inseuts, noctismal insects, aquatic insects,
crop pest slored graan pest and insects of med beal snd veterinary imporiance.

4. Collection and pressrvation of nsects and thelr different stages,

Umit-110

E B W & B & B

it

Familiaricy with weehniques and appliances of applying msectivides, experi-
ety fof testing the insecticiden

Enoraledge of rearing insects and of maintsining the insectary,

Micro technical procedures

A bowrta visit impartant cesire of entomalogicsl studies. _
MWote= (i} Use of animal for dissection and practical work I3 subject to the gondi-
tioms that these are not banned usder the witdlife prodection act,

(it External fratures end anstomy should be studied prefembly by digitl
techniques and the alterostives whenever Hive animal is studied it should be
cither pest or cultorahle species withowt paining them

(i} Thase instituticns which are akeady having Foology Muscums should
nat procure Muteam Speaimens now oowards and should use chars! slides!
models’ photographs and digital alternatives in case of need. Those new
imstitutions which.ars not having Zookogy Museur in thesr Deparument should
prevvide lenming rebsted to mological specimen with the belp of chasms” slides
1 madels  pholographs and digieal altermatives’ and visit of students o at-

o e -
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redly' etbahiighed mase s,

Dhstribwibon of Marks for Estomalogy  Practieal Exambnstion 2017
Duration 4 hours Tatal marks 50
&)  Microtamy 12 marks

b} Identification and comment om spots (sfx) 18 marks
o} Study of Insecticides and Insectary = marks
d}  Stody Touwr 5 marks
tf Viva voce 5 marks
i Class Record £ marks
Totsl 50 Marks
Special paper 15 (D) Fish Biology
Time: 3 Howrs . Mux. Marks: 50

Maibe:
Syllabus of each paper I divided loto thres unls The question paper is divided ino
thres pants. Part-A, Port-B and Pari-C
Part-A (| 0marks): Part A ix compulzory and eonning |0 questions, At beest three ques-
tions will be set from each unit amd each question carries 1 mark, (50 words 2ach)
Pasu-E4 (10 marks): Part B i compulsory and costaing five questions, taking ol beast
one gaestion from each unll. Candidae b5 regained (o stmempt all 5 questions. Each
questhon carries I marks. {100 words esch}
Unit- I
I A general susvey of world fisheries, survey of principad fisheries of India
a}  Fresh water
by Esmuarine
c}  Marine
T A sudy of plenktan in relstion to fisheries: Definitian, engin, Ocourrence,
Types and signilicares
1 Fisk Palbodogy: Vasious kirds of dizcases of flshes {Sympasms, Etdology
and Treatmend);
a.  Mutritional Diseases
b, Inirinsic disesies
c.  Dhsense caused by Pathogens and Parnsites
Lrnit= 11
I. Bio-chemical compasition of fish- & fonpd.
I By-products of fishing industry; with special reference to [ndin.
i Smody of Bloluminescence in fisbes: Cooumreace, Location,
ap  Seneeture, Regulation, Mackantsm and Blological Sigaificance of
Lumimescence in fishes
4,  Electric organs found in fishes; Mature, Location, Structure, Types and Fanc-
tiors
#) Fusctioning Mechanisin of Elecirio Ongan
Uaii- 11 .
1. Populntion Cyoamics: Extimation of popalation mumbsr and morality mies
i fishes: found in fresh waters
2. Femundity i Fishes: Eggs and I story incledng o geaeralized classifice-
tiom of neafurity stages ' :
3. Estimation of fish production with specinl reference o fesh waer
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4. Pobmoms ansd venonss argans in fishes
5. Spend producing crgens in fishes
Special paper 1WI): Figh Bislogy

Thme: 3 Howry
Miate:
Syllabus of ench paper is divided knto three onits. The question paper 15 divided inio
three parts. Part-A. Parl-8 and Part-C
Part- A (1 Osackes): Part A s compulbsory asd contaies 10 qoestions. At least thres ques-
{bons will be set from ench unit and cach question carries | mark. (50 words each)
Fart=B (10 masks): Past B 3 comguslsory end conlaing five questions, =king &t least
ome question from each unit Candidate is requinad to sttempt all 5 guestions. Each
question carries 2 marks, {100 words each)
Unit -1 '
I.  Detailed study of the biology of indign major carpd
a)  Catefishes
By Hilsa
g} Sardine
d)  Mackers] sharks
e} Prawms and Oysters.
2 Pisciculture and its itporiance, with special reference to Indiz
2) Objectives, Types and Breeding hohits of Cultivable
Fishes { With Special reference to Majar Carps]
by Figh Culrure Frogramming
3, Fresh water palletion in relation to fishesies with special refezence to Indis:
8] Couses, rypes and related Effects on fish Fauna
by Types of Water poliution on the basis of Fisheries

flan, Marks: S50

Tait -7

I. A brief auzkine on the methods of fishing i fresh wasers of Indla:
#)  Marine Fishing Crafts and Gears
b} Infand fishing Crafie and Gears
€] Uncoavemionel Fishing Methods
2. Ecoboglcal fectors affecting the Hie of fishes in marine scosysten.
3. Sarvey of Tish in relation oo mankind,
4. Age and growth studics in fishes:
8} Seale Method
B Otolith and Bone Methad
3. Coloration in fishes: Imroduction, Sousces of Cobowrs, Colour Change, Regu-
lsian and Significance
Unit = LI

1. MudﬁwmmwmeHWm
2. Exstefishes: Definition and Categories Their role in Indian fresh waiers
3. Counship and Parental cire- A general study of fsh behavior

a}  Factors responsible for Panontal Care

b} MmumelminF}g}m

— L T
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4, Migration and its causes:
2} Introduction, Genernl Acgount and pdvantages of
Fish Migration
b} Migration Behevioar of some fishes
¢} Factors influencing Fish Migration
£ Condisons of life snd Adapiations of © -
&) Hill strowm Frabes
b} Deep Sea Fishes
Paper 20
Practical wark based on Special Paper 18 & 19 ( ) Fish Biobogy
|, Mioro-technicsl procedures: Propssstion ind shudy of seral sections of & lurval
fish and representative thssues and organs of fish,
1. Collection of local fishes and thetr entification updo the specics level: Study
of the avaklahle speeimens.
Hydra-blologion] studies:
Analysis of watsr 1o determane the pH, free Carbon dioxide, dizsalved moygen,
chloride, calcium, total alkalinity and total sabinity.
Collection :Estimation and analysis of planktons,
Binchemseal snd physiolagiesl:
p}  Estimation of glycogen in fiver
b}  Determinaion of pool size or free Amino ackls of muscle or blood
plosma through chromatography.
¢} Effiect of Epinephring on e chromatoph ores.
) Indoced Spaeming.
7. Flekd studies:
Periodical visit to a local fishing fasm of fish cenere to gain firss band knowledige of
it5 pinci cultural prectices and fisherine activities,
) A week's tour of an inland fisheries research station of pisci-calture cendre,
a) A wesks stay and work ot an importast maring biological or fisheries
centre in the country,
B Mode: A record of the work done under item na. 10 has to be
campulsorily submitied by cach candidats.
Marks Distribution For Special Paper (D): Fish Biology
{Duiration: Faur hours)
Heheme of Practical Examination & Distribution of Marks.

e

& ta

1. Species identification esing (axonomic key 10 Marks

2. Hydro Biokogicabbio-chemical physiological exercise 10 Marks

3. Micrbamy 10 Marks

4, Propect Report on Field Soudy 10 Marks

5 Viva-voce 5 Marks

6. Classrecond 5 Marks

Tatal 50 Morks
Paper-18(E) Molecilar Developmenizl Biology iSpecial Paper)

Time: 3 Hours Mux. Marls: 50
Mete:

Syllabus of each paper is divided into thfes unit. The guestion paper is divided into
three parts. Part-A, Pari-B and Part-C
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Part-A | Drnarkes): Pard A 4 compulsary and contrims 1) questions. At least three ques-
tomns wibl e set fromm esch undt and cach question carciss | mark. (50 wards each)
Pari=B {10 marks); Port B is compulsary and contzle five guestions, akiog a leaq
cne question from each uait, Condidate is requirsd to atemps sll § questions. Each
guestion carries 3 merke (000 words each)
Part-C (30 marks): 6 questions will be set taklng 2 from et wall, Candidate & rz-
guired to attempt 3 questions, taking | from ench unit. Each guesiion caries 10 marks,
{40 words each)
Limit-1 )
§.  Cell Diferentintion: {a} Definition, Beochemical besis of differentia-
(Bl
2 Stroctural and beochemical changes during differentiation of muscle,
cartilage, vertebrate pigment cells, lens and lens fhres, and epidermis
3, The reversibility and inboritsnce patems of gene activity, Cootrol of
specific pene sxpression. Modsls of cell differeatintioa,
Umit =11
1. Developmental Genetics:
& Role of nuclews and cytopizsm in developmens
b  Muclear ransplantstion in Ampbibia
e Somatic cell ybrldizstion
1.  Pait=rning the vemehrate body plan:
a)  Setting up the body res. Origin and specifieation of the garm

teyvers.
b) Somive formation apd Pameming
c} Role of organizer regions and neurnl induction
Dmid 10T
I Development of Drozophila body plan:
a)  Maternal pence im st up of body axis
b) ZEygotic gmmes in pattemning the early embryo
€] Eegmentstinn=activibion of the peir nile genes,
d}  Body plan of drosephiks
e} Segreenal polarity geses and compartménts
i Segmentlon sebecior and bomeodic gemes
i Sex determination :
8] Chromosomal sex determinatian in Mammals.
b} Sex determination in Drescphilla
o)  Eovirgnmental Sex deternvination
Paper-19( E) Moleculsr Tievelopments| Blelogy {Special Paper)
Time: 3 Hours Max. Marks: 50
Mote:
Syliahus of ach paper (s divided Ivo thres gnits. The guesdbon pager ic divided info
three parts, Pari-A, Part-B and Par-C
Fart-A [ 1 0imarks): Part A is compulsory and contains |10 questions, A1 beast three gues-
rins will be sed from sach unit and each question carries 1 madk. {50 words each)
Part-B {10 marks); Part B is compuleary and contales five questions, taking af boast
oaetquestion from each unit, Candidate is requited to aiempt alf § questions. Each
question carrhes 2 maarks (10 wands each)

—

TS
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Part-C2 {3 marks}) & questions will be ==t tsking 2 from each wnit Candidate ks re-
tyuired to attempd 3 questions, taking | from each unit, Each question carvies 10 marks,
{4 wards each)

Umie-T

. Wormal iable of development of anuron

a)  Mectateorphoss 0 atufing

by Hosmanal control of metamarphosls,

2. Abpormal Development © Aboomnal Growth—Teratomas Malignascy

3. Cemeral chersctenstics and properties of cancer cell, Omtogenesis and
carcinopenric apents.

4. Termtology:Tvpes of anomaliess penetic effects (peilotnopism. pheno-
copies, analization)

i Eawvironmental effects, wertogenic agenfs, General mechamism of ae-
tigm of teralogenic agents,

Umit —11 :

Limb development sad Begenerstbon (o varlebraies: Pattem fannalion

in the linb

Concept of limb ficld, mesenchyme-AER Interactions

determination of limb fields by homeotic genes,

Regereration of veriebrate limb- Wound kexling, source of cells for

repeneration: dediferesnintion, re-diferentintion, patienm onginifalion.

proximo distal, dorso-veriral and sntero-posteniorn, positional informa-
tioms:

5. Role of distal vansformation of blastema, retinoids in regeneration en-
hencemen af developmental pabencied of colls by retinodds. Hul:nn:rl:l:
transformntions, genes and regeneration.

& Logss of ebiliy of ongan regenerstion in verisbrates, Finguf FEemerh-
tion in mouse. Induclion of regeperstion in non-regenerntive coses,

e et

LRLE B

. Cefl tisswe and organ culture: Bagle requirements. design of the tshara-
tary. Balanced salt solution; pH control; wse of antdbiotice. Cultore medis
nzturnl and chemically defined

2 Methods of preparing cells, fissees  and organs for culture fn witro,
Contribution of  cell, tissuws and organ culture stadies in developmen-
tal hiolagy, medicing ete. Embryo cublure technigues (Mew's ring tech-
pigus, Auerbach's enshryd culiure technique)

3. Elemestary knpwledpe sbout artificial fertilization snd IVF technigues.
Types of Iaferti Ery and Assisted Reproduction Techmigues . Sperm banks,
artificial insemination, preservation technigues.

4,  Animal Cloning Methods and Current ndvancements, Amphibian
chiming, regtriction of nudlenr potency nnd concept of pleunipotency
of somatic celly, m:ﬂptnl'luﬁ:ﬂm Stesvand s experiment,

SUGGESTED READINGS:
& gz Beer, 5.0 Embryos and A.nn:nm Clarerdon Press, Ceofiord,
#  Barbiur, T. Repties apd Amphibions Their hebits end Adaptations. Hongion

Miffim Co., Mew Yo

i
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= hingsely Mabel, G The Biology of the Amphibin, Dover Publications, New
Yark
= Gilbert, 5.F. Devclopmental Biplogy, Smawer Associabes Inc., Massacku-
sty 4% Edition,
- Waikal, V. And Haolder, W, Developmental Biology, Fandem House New
ark
»  Saunders, LW, Devebopmental Blobogy: Pasterns, Problems and Primciples
hdscmillan Publishing Comgp, Tre, Mew Yok
= Balinsky, B.I, An Infroduction w Embryology Holi-Ssunders International
Editions,
= Wolpert, L. Principles of Development. Oxford Lniv, Press
*  Malacinski, GM. Developmentad Genstics of higher coganisms- 2 primer in
Developmentyd Biology, Collisr Macmillan Publisher Leadan
a (' Rakilly, B and Mudler, F. Human Embryodogy asd Teratology, Tohn Wilksy
and Sana
#  Cogs, B Principles of Regeneration. Academic Press Wew York.
s Schmidy, AJ Cellular Biobogy of Vertsbrle Repensration and Repair. The
University of Chicaga Press
Pager 20
FRACTICAL WORK BASED ONSFECIAL FPATER 18 &19%
MOLECULAR DEVELOPMENTAL BIOLOGY
L Teratobogical experiments o ope of tee species on which noroad development
was shadied. Teratolngical effects of retinokd during development of heari and
gkeletom in musnumals,
8 Muolecular controd of development of Drovopfiils — Expression of segmental
genes during Drasapiids developmens,
Demanstration of kmaginal dises of Dresophila,
Sound call, soalvaid and sppdbcation i identificmion of amphibians epeckrs.
SDS-PAGE efecirophoresis to stedy change in profiles of solihls prodeins dur-
ing, development.
fa, To siudy effects of known cytological morkers such 2 actinemygio=D,
fumicamycin, pyclohexnamide etd. on development.
1. Aurhach’s and New's nag culiwre fechnxques usng chack embrvod
£ Embrya Ufting techniqoes asd colfurns-early chilek embiryo.
4. Biochemical changes durlap developmint — prodeln, nocleis acids—semi auto
amalyser stado.
1. T3, T4, T5H profiles during amphibian metemaorphesis and comparison with
masmmnalinn developmend,
1. Identification of antibodiss developmest using ELISA.
12, Demonssraion of endonuclease activity of DN A fragment.
13, DBochemicad changes during development — protetn, puclec acids—seml asto
analyser stady.
NOTE:
i. Lz of animals for disséction and practical work b subject do (he conditions
ihat these mre pof bansed ander the wibdiife protectbon act
L External features snd snafomy should he stadied preforabdy by diginl tech-
niques and the allernatives. Whenever live animals are studied 5t should be

g

MLD.S.U, Syllabus /! M.Sc. Zoology / 61

either pest or culturable spesies wilhoul paining them.

fil. Those institutions which are already lbaving Zoalogy Museum should pot
prscure Museums Specimens mow omwards and should use charts ¢ slides |
models / phaographs and digital altematives in case of moed.

iv. Thase new institutions which are pot having Zoclopy Buseun in their
deprtenents showld provide leaming related fo zoological specimens with the
hietp of charts / slides / models | photographs snd digitsl allernatives £ and
visil of sludents to already establobed museums

Semester-1V
Marks Distribation for Molecular Developmental Biolagy
Duratien Four Howrs Blax=50 ket
1. Exzrcise on T3, T4, TSH 5 Mlarks
2. Exercise on cultune technigue nsing chick embrya-- 5 Marks
3. Exercise om moleculer regulatian of develogment. 5 Marks
4. Exercise on Biochemistry % Marks
5 Identification and cominenis on Spocs] four) 10 harks
£ Wiva-Voce 5 Murks
7. Projec Beport- 10 Marks
8 Clpss Recond 3 Marks
Tionak 50 Marks
Paper-18 (F) Endocrinalogy {Special Paper)
Time: 3 Hours Max. Marks: 50
MNote:

Syllabus of each paper is divided into threo units. The guestion paper is divided indo
ihres paris. Pari-A, Par-B and Part-C

Part-A { 0marks); Past A by compudsary asd contalns Iﬂmmﬂtm#ﬂwquﬁ-
froms will be st from esch it asd each question carriss | mark. {50 wards each)
Par-B (10 marks); Part B is compulsory and copitsing Mve questiong, aking st lcas
one qaestion from each anit. Candidate & required to asempt &l 5 questions. Each
guestion carries 2 marks, (| 00 wosds ench)

Prrt-C (30 marks), & questions will be sel taking 2 from exch unit. Condidate is e
guired bo ablempl 3 guestions, taking 1 from cack unit. Esch question carries 10 marks,
(00 wnpds each)

Unid-1

i. Historicel backgroand. “Scope md stetus” of endecrinology

2, Snsdy of the following major epdocrine glands of vertehrates.

&) Pituisary; General, developmestal and comparative anatopry, Functicnal
cyinlngy ofthe pituitary pland and mamenalian, and sub-mammalias ver
tehoates :

b Adenotypophyseal hormones thelr chemistry and physiotogy: chromato-
pleore regulstion among verehmees; neurchommonad peptides, their chem-
istry and phyletic distribution; formation, Sorage, release and ranspon
of neurchypophyeeal principles; effects of kypophysectonry pitaitary salk
speretion and transs|amtation.

¢y Thyroid: General developmesital snd comparalive ansiomy, evolution of
thyroidal fanction; bochemiary of tiveakd bormones; binlogical notions
af thyradd hotmones and thelr imemelntionzship with other endocring se-

e
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eretion, effects of thyroddectomy; calcitonin, its chemistry and physial-
agy

Unde-El
g} Pamthyroid: Genel, developmentnl and compamative snatomy; bicchom-

istry and physiology of the parsihyraid hormone; effects of parnthyrod dec-
tomy.

bl Pancrestic islets: General develppmental and comparative anatarty; bios
chemnsiry and physiology of insulin nnd glucagon; efects of pancreatonmy

c)  Adrenad; Genersl development énd compentive anntomy;  chromadtiin
tiwhue; biochemistry and phvsinlogy of cafecholemines; the
sympnthetic - chromaftin complex steraldeogents tasue; struchare and
namencisture of steroid hormones, efeots of adrenalecomy

d})  Pineal: Cenersl development and comparative amomy; bochemistry and
physiology, the pineal principles.

eh  Chemical messenger @ Mothamam of bormone action,

 Bection - C

1. Endocrineg intspration : Diffuse effects of hormones: peoplasiic growth;
enigration in birds and fishes; bind plamage, hibemation; csmoregulis
tlon; blood pressure regulation, .

2, Vertebrate peuroendocrmology ; Ultmstructure and function of the neurs
secretory cell, hypothalamse-bypaphyses! relationship, hypothelarus in
redation i higher nervous cemiers, other noarc-setmetony systems in var
tebrates; the wrophysis, the swhcommisaral orpan and the pineal come-
plex, :

3. Invertebrutz neuroendocinobogy | Anstomy and physiatogy of the endo-
erme &nd neoro endocring systems of Annelida , Anhropoda and Mol
lusea

Paper-19 (F) Endecrinology (Special Faper)

Tisme: 3 Hours Max, Marks: 5

Mite:

Syllabus of exch paper is divided into three units. The question paper i divided into

{kree parts. Pant-A, Fart-B ans Pari-C

Part-A { [ Omarks): PartA ds compudsory and contains 10 questions. A1 least thres guess

tiors will be sef from each unil and each question camies | mark. (30 words cach)

Part-R {10 marks): Par B i comgulsory and contains five questions, taking at least
ang quedtion from esch unil. Candidate is required to attempt ofl § questions. Eack
quesslaon carrics T marks. 130 words each)

Pan-C (30 murks); 6 questions will be set taking 2 from each unit. Candidate is re-

quired to sitempl 3 questions, aking | from each unit. Each guestion carries 10 marks.

(4400 words sach)

Uinde-1

L Hormonal control or sex diffsrentialion nuclesr sex,

T3 The female reproductive system: Comparative anstomy and physiclogy of the
mammilian and sub-mammalian ocvory ond sex Sccessory STrUciunes, ovarim
hesmanes aea eheir flanctions.

8 The muks reprodutive sysem: Comparative anatomy abd physialogy of the
marniralsan and sub-rommalion lestes and sex stoizory strsctuses, semen ansd
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its Hochemisey, waticelar hormones and their funclions
Linmit-11

1. The gorsdal kypophyscal-hypothalamus relationship.

2 Breeding seasons in verlebrites, evelution of viviparity, induced spawning in
fich and fog.

3 Endocrinology of fertilization mplantation. delayed implantation, parturition
and [aciation.

4. Placents g5 =n endocring tissue fosto-placental uail,

3 Functional aspects of chemical, meschanica) sad sargical control of male fertil-
ily &n |aboesicey mammals and the human,

i, Functicanl aspects of chervical, mechanical and surpical comtral of female
Tertility in Ishorntory mamenals and the buman,

Umit-II
I Pheromonrs: Cantrol af fertifity in insects.
2, Proginglanding: Types, chemistry, mechanism of action and their effects om
mimmnakian reproduction
3 Hommaonal imbalances and major epdocrne disease:
af - Crigamtisn
b Acomepaly
c)  Dwarfism,
di  Addison's digease.
g} Coeshing's syndrons.

i Coidre.
g Cryporchidism.
hi  Hypogonadicm

il Amemorchoes,
1 Duabotes mellits,
kp  Tistamy.

Faper 20
PRACTHCALWORK BASED ON PAFPERS IR &1% (ENTHMCRINOLOHGY)

1. Burgical procedures: castration. ovarieciomy, adrepalectorny, thyroidectomy

and hypophysectany

. Biochemical estimations of cholesterol content in adrenal tissue ghyeogen in
wiering {msus,

3. Sperm eouml

w Study of the sex chieamsin,

4. Effect of epinephrios vn chromatophares in fish

5. Soady af micrascopic slides of endocrine and refsted strinctumes
Note |
i) Use of andmal for dissecion and practical wark is suhject (o the conditions st
s are mot bammed undar the wildlife proteetlon acl
(itd Exlernal frarures and anatamy should be stodicd prefesably by digital techniques
o the altermatives. Whenever live animel is sudied R should be either pest or culturable
speciys wilhous paining them
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{ll) Those Institutians which are slready having Zoology Muzeums shoald rol pro-
cure Museum Specisnens now onwerds snd should use charts fslides f models £ photo-
graphs and digital aftematives in case of need. Those new imstitutians which are pot
having Zoolagy Museurs in their’ Departmeni should pravids lsaming related wo Zog-
bogical specimens with the help of chart / lides / models /‘phatograghs and digital
alternatives! and visit of students to already caablished museums.

Marks Distribution for special Paper 18 & 19

{Endocrinslogy)

Duration—Four hours Mux-50 marks
I. Exeroise based an bioassay of hormone adminisiration effects 4 harks
2 Exercige of sperm countEffects of

Epinephrine an fish chromatapheees 3 Marks
1. Quaniitative estimation of fructoss {n ghven gland. 4 Marks
4.Cellular identification of given gland 5 Warks
5. 1dentification mnd comeents on spots(Eight) 24 Marks
8. Viva-vnce 5 Marks
7_Class Record 3 Marks
Tastal + SOmarks




