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J ALGAON.

Syllabus for M.Sc. (Part-T)

 ZOOLOGY.

(W.e. Acd.¥r. 2002 - 2003)




E C C 1t gwAs E o
Nonm mgg‘%:ﬂmg UNIVERSITY, JALGACN,
P - Syliabus for M.Sc. Zoology ( Part-1 ).

- Qg.e. g.d Yr. 200;-2&93_)

: T R

e - 3o - 101 (ﬂ}. - Smcmc and Iuncu:n mmx.n::rtahrams : :g f{:ﬁ
4 Zoo- 101 (b):_ E!iochcmishy - . e
S S - £0 420 Int
Zoo-102 i ]1nvirumnent derwrcrnmental Physiology - 80+ 20 Marks.
. Zeo-103(a): - i itructursand funciion in Vmebratcs - 40
" Zoo 103 (bj" Pt Biomatitie | e e A
- ) :.'! v ...-: E i I '-. : . B.D + 2{} InL
Zoo - 1{}4 . Prnchcul 1 : _ B
9 Pra"r.mals correstanding to 101 () . 30 Marks.
P U SR v S 11 R .Y - 30 Marks.
B et venieeet to 103 (B) © - 20 Marks,
' Ir'(turrml Msmsmcnt ’ - 20 Marks
C o Zoo-105 . . Prastical L _ ' :
o 10 Pricticals coirespondirg to ~ 0. ) - 30 Marks.
15 Practicsls comespandingto (162 - - 50 Marks
) '.htcmﬂ! Assessment _ : - 20 Marks.
. SEMESTER-D . . s - '
Sl Zoo <2 8) ; cncralPh,'r'sif:'log} - _ - &0 Marks
v Zool201 (b}l Writing Scientific 1eport and wal
Presenmiton in Engllah . : - 40 Marks .
: o - §3+20 Int.
R Zoo 201 (bn Eccmc:mm ?oonlog‘- - =40 Marks
. Zot:_-! 201 (b} 1 Endr_mﬂolcug.r _ - 40 harks
P BO+20Int,

260-202 i - Cc]lular nndP:m ﬂ;nmntal Emlcg‘,."' - f0 Mmfks
|  §0+20Int
. Zoo-203 (r) Mutecu]ar Biolc gy anil Bmt:chnclogy- 40 Marks
. Zoo-203 by ¢ Guacties . - 40 Morks

Lo 0730 Marks
CZoo-204 . Pructical -1 .
o 9 practicals corre i ding to 201 (&) — 30 fuarks
: . 9 pricticals corre pamding to 203 (a) — 30 Marks -
. _ i 7 praclicals correponeling to 203 (b} — 20 Marks
e 4 .. Invemal Assesgment e == 20 Merks
, 200205 ¢ ‘Practical -II - :
g : 1R prasticals ce: rr-*s;undmg 0202 © - 60 Marks
-7 practicals cefreapaading to 20] fb) - 20 Marks
o Iﬂtt‘mﬂl Agsoysmert - 20 N[Flrkﬁ
R SEMEiILE__L —

Zuu - 101 {aj 3tm¢1ure &Fumlmn il Im'c (ord rates. -
\ w1 Organizafion and Life S
- Hnmniupv}mld mralo;v i orignizabor Diversitjf of invertetiraten, phivlogeny of
:mrrtcblaies ) : ' o

2. B Costom :

A coaiomatea I'seuduacuefumater '
<3< Locomatich : :
.. . Flagella, C.llm.ry and :unoebmd moverrent in prﬁluzua.

*

..u 3 ummea protuatumm and Dauterostomin.

(J3



|-

Nutrilion aud Digestiod :

Patterns of feeding and digestion in levror motazoan filer taoding in Polychastn,
Filter feeding and digeslion in Molinuea and Deuterostoma

5 Reapirntion :

Organs of respiration : Gills snd loplpheres, giilr and lungs in Moltusea and Giils
and trachese in Arthropoda. Respirmery pigrents.

@. Excretion .
Organs of excretion = Coelor, C sslomoducts, Nephridia znd Malpighian tubufes
Execretion of Nitrogen.
7 Nervous System :
Primitive nervous syslem ; (oeleaterats and Echinodeymala,
Advanced nervous systerm . Annl:di and Mollucea (Cephalopoda), Tremls in
neural evolution,
8. Investebrate Lorvae - Larval forms o Pintyhelminthes; Crustacen, Mallnacn

nnd
Echinodermata. Significance of warval forme.

9. (Colenial and Segial hife
Prolazoan colnnies, Spong: and Chelenterate colonies and cocial life in

insecty, ' _
. v
Refererice buoks for Zoo - 1C1 (al_structure and fungliot: i1 invertebrates :
1. Hyman _. H. Tte irvertebrates, Vol-1
Protoza thioush ctenzphore, MoGrays Hill Co. New york.
2. Rarrington E.1LW. [nvertebrates. Structure and Function.
Thomas Nelson aad 3ons Ltd., London.
3. Hymanl,. H. The rvericbrates, Vol-Z
MeGraw Hill Co. Newyork.
4. Hyman L. H. The iavertebrates. Vol-8
McGraw Hill Co. Tewyork. -
5. Barnes, R.D. Invertehrale Zoology , 2rd Edition! W.R.
Saunders Co., Philad:iphia
6. Russel Flunter, W. D A biology of higher invertebates
: -
Maemillan Co. Ltd,, [.ondon.
7 Hurnan, L. H. The 1 veriebrates- smaller coelomate
groups

vol. 5. MeGraw kil Co. Newvork,

Practical Corresio reling:

tg Zoo-1ii (1) strictire and funetion in Jmvertel rafes

1 Dissecticn of grasshopper - Digestive system, Nervo s
system and Repre duclve system. : |

2 Disgection of Pravm -- Nervous system and Reproductive
system. ' - |

3 Mounting : Nzphridiam an apermathieda n Earthwoit .,

. Mouth pcts and spiracles in Cirasshopper.
Lok lur gs and peetin 10 Scorpion.
4 Proloroa : Gregarings. Monoeystis, ceratium, Moctilues,

Radiclara , Opalina. . _
Porifera : Sectional view of syeon (T.53, L.8) {2)




[ I - [

o

Cnidaria: Obelia - polyp and Medussa | Pennara, Aurzlia,
Virgulasin, sloanthus, Favia,
Helminthes: Ascars, Taenia solium |, Planaria,
Annelida : Eunicz, Folynoe, Terchia,
Arthropoda: Cvelo i, Daphnia, Lepas, Ralanus, Pyon,
Hippa, Limulus, Belostoma, Squilia,
Mallusea : Dolobe la, Pteria, Ficus, Onchidium, Olvia,
Murex | Area, Cardium.
Fchinodermata : Echinadiscus, Holothuria | Antedon,
Larval Forms @ Lirve]l forms of Platyhelminthes |
Ciustrces,
: Moot sen and TRolvnodemmni e
_ oo~ 101 &) Bigchemistry

Aming acids and proleins : M stho ds of Isolation nnd Purification,

Carbolbydrates : Biosynthesis & d:eradation of Glycegen. Glucufleogc nesjs nndd

control of Blood Glucoge

Lipids : Synthesis of Chilesteral and its control, Factorg :'nﬂuftncing ¢ciolesierg!

balance in lissue, Clinical aspucls ¢f serum cholesterc].

Bioenergetics ; Cuuc&p! af freg enzrgy., Coupling of endergonic and xergonic

reactions, Role of A 1. 1. 45" MI3rgy currency’ of tie cell,

Techuiques aud Instrumentation

a) Radioactivity delerm inatior : Sample preparation for radioactive cou Hing,
G.M. counter, Scintiflction Counter, Autorndiography, Metabolic

labeiling, Magnetic Resonsnce Imaging,

b) Spectroscopy @ UV and visibie spectroscopy, Single beam and doubls heap
spectrophotomelter, Principiss of ESR and NMR shectrometers,
Spectroflurom eter.

¢} Centrifugation : Basic principies of Sedimentation. Den sity Gradient
centrifugation (Rate Zonal techique and Isopyenic technique) |

d) Chromatography : Principles of different types viz. HPLC ; GLC, TLO | Gel
filtration, Affinitv chirom atcgrapy and Ion-Exchiange chromato grag hy,

e] Blectrophoresis : Principles of Ge| Llectroplioresis viz. 3DS-PAGE, IEF &
Agnrose gel elecirophores s,

I} Tmmunechemical Techniqu:s : Principles of RIA | ELISA and [ £

g) Biosensors - Principles, First-St cond-and Th ird-generation instriments, Cell-

based biosensors and Enzyme finmunosensors.

Reference Books

. Principles & Technigues ol Dractical dicchemistry: K. Wilson & I Wolker

ISBN Edition .
Intreduction lo Tnstrumental smalysis  Robert Braun McGraw Hill IntGd;

. Harper's Biochemistey - Robert K, Murtray, I K. Granaer, Peter A Mayer &

| | Victor W Rodwell. International 25™ Edition.
Binchemistry : Lehningsr -
Biochem jstry - Stryer

Biochemical Methods : S Salasivam & A Manickam. New Age Internaticnal

(P} Limited. ¢-P)



Zoo-103 Pract.cal ~Il
Practicals corresponding to 101 (b) Biochemisiry.

Estim ation of ‘otal free amino acids.

Estim ation of tyrosine by Folu -pheaal method.

Determiration of concentration of ghecose by colonimelric method.
Estim alion of serun cholesterd ),

Esihination of Protewn by 8iur-1mzthod.

Separativn of serum proteins by el :trophoresis,

Detertniration of sucrose/glyesral censity gradient certrilngation.
Colormetric determymaticn of pkKovaloe

5 Separatien of apids by TL O aper chrom ﬂtugrnphy

10 Determ matien of Creatimine in biood and wrine by Ficric acid method.
11.1selation of Casein row midk 5y i celeetric precipiation.

12 Estim gtine of Uric neid from 1 eard/Tird excrets,

D0 =l On L e Ll e e

Zov - 102 Environmen, and Lnvito.an: :ntal Physiclogy

1. Review . Biosphern, biot-¢ and abitic factors, food web and lmpluc les els,

environmentat cycles.

2. Suceesswn : Primary, Secondary, Significance

3. Pollution : Ajr - Sources hizards prevention and conirol measures,

Water - Sources hizards prevention and control measures.
Radiatisn- Saurc:s b vards prevention ard control measuros.
Noise - Suources h vards prevention and contrel meastres,
4. EBnergy . Resources, consumphiot and energy crises.
5. Adaptations (A) Lovels of edapts ion ; mechenism of adsptations, significance
of body size,
(BYPhLysiologica:1 aceptations to different environments.
) Terrestrial {Normal & :xveme environment)
i} Freshwater
i} Marine (Norma! & exireme cuvirotm ent)
iv)  Shores an ) estuuries
v)  Parasitic.

6. Stress Physiology . 1) Busic voncept of environmental stress and strain
Caoncept of elastic and plastic strein, stress resistance stress avoidance, stress
lolerance.

if) Adptation , accilimation and acchmatizalion,
i) Cancept of honmtcosias s
iv) Physiological adaptalion to osniatic And tonic stress, mechanism o el
volume regulativn . Qsmoregt lation in aquatic and terresirial environmenis.
vi) Phyriological response to oxygen deficient stress.
vii) [Dhysiological response th body exercise.
viii) Mediation , Yoga, and beir effects.
7 Populaiion Ecolopy - 1) Demgreephy - Life tables, generation time, het
réproduclive rate, reproduclive value.
i) Population Growth - Grawth corves : Exponential
groveth, Popilotion censty | population explesion ond its impsct on
EUVIronRm ent,
iy Popuylation Con rol. (‘!)



A -5. N
| e ek X Linet species - Destruction of

- K Comervation ol e :'I) E:;I::L:T i’::::t);tlélli:::“(;]fl;;r:l:i;l species , ot mtereial
| ’ ' Imrveﬁ% : Pl‘ﬂdatiﬂ.n,_ﬂctil}n to save endaug sred
i s Lpecing’ ' L et
" . ' A i}y iesearch and dncu_mm}tatmn hab itat prese-vation
R, | - and treation of wild hfe refuge prwtdu}g eritical
redo rrces lsgat actions for the preservatior of
specius, breeding in caplivity. Aforestation.

Refrrence Books

1) Turk and Tark (1983) 4™ edition Enviroumental science. Saunders
college Publishisg  Newyork, - :

2} Southwick V.H. (1976) Ecology and the quslity of envircum ent .
Zedu . Van Nostrant Newyork. . -

3} Sax N. L : Industrial poblution , Van Nastrand Rein}]mld Co.,
Newyork o '

2 S - 4) Nelson LN. : In lust-.al Water Poilution- origing, Claracte rstics
t_"‘" L and treatment | Adcison vesley Publishing company.
- ~ 5) Trivedi RK., Goel F.K,, Trisal C.L. : Practica! methods ir
Ecology and Enviroriasnta! Science Environmen tal Publishers,
Karad. . L
- -6) Bedi: Socia? and preventive medicine. _
7) Odum E.P. Fundamentels of Ecology , W.B. saunders Coe,
8) Meedham end Needhn : A guide to the study of freshwat s biology,
9} Lckert R. Anima I'k rsiology - Mechenism and adaptation. W_H,
 Freeman and Compery Newyork.
10}~ Schiemdt Nielsen. Anim al Physiology @ Adapiation and
~Lnvireunrent . Carbridge, . :
11} ~Willmer P.G stcre. and Iohnston. Environmental Plivsiology.
Blackseell Sciencs | Caford, U.K. 644 pp. S

~ : iy -,Neu:rell ~R.C.(e6) 1976. Adaptation (g environment. Essays on
A the physiology of marine anim als, Butterworths , London , UK. 539

_ Princeton. N -
List of Practicals Zoo-102 Eny ronment and Environmental Phvsiology.

13} .Sz‘h!é:-:andef RMHN Optima for aaimais Prin ceton University Pregs

{ Determination of cli [erophyll ‘a* and ‘b of terresirial plants by using acetone metho.
2 Estimation of Oxygen and carboendioxide from freshwater sam ples. -
¥ Estimation of Oxygen con simplion in aqustic anim als pader various environmental
stresses. ' ' ; : ' ' :
¢ To study the changes of blood gheeose lavelnnder varioug environmental stressos in a
- vertebrate species . - ' ' o
S Toxicity Test—L € 50 o _
{ Estintation of total alkalinity , carbonates ,hicarbonates , harduess of water sam ;les.
v Determ ination of properties of water sach as pIi | temperature, total s0lids (T5)
. Total dissolved solids (TD3), Light peuetrnion by using sachi disc,
& Qualitiative analysis of zoo-plankion cf loric and lentic ecosystems.
9 Stu d'!_.r eliherphological Physielogical il protective adapiations of freshwaler animals. {
. P
.-'f =



. Study of morphological physiologizil ard protective adaptations of terrestrial
an i als,

I.. Study efinstruments used in study of Eavironmental Biology - pH meter, BOD
meubaler COD inculbator, Colormeer, spectrophotnmeter, turbidity meter (Any
three).

I2 3iclogical assessment of waler poliu:jon (any 1)

£) Diversity index

t) Kothe's species deficit index

t) Odum index _ ’
¢} Sequential comparison mdex (SCI)

I3 Measurement of dust faH

(¢ Field trip 1o study Provul/Lake/riverfesosy dem

' f.eled wip to study terresteinl ecosysten

£:00 ~ 103 (a) Structure and finctions in the vertebates

e —

4

I Origin and Pliylogeny of Chordates

2: Concept of adaprive radiation snd applicatior of chordates : Fish (Etasmobranck jj,
Ostiechthyes), Ampiibia, Reptiles, £ves , Mammals,

3. Study of Endoskaleton and joints in .y suitable mimmal,

4. Comparative anatom y of antonome s nervous systenn .

5: Camparative anatom y of sense organicca- an i eye.

Piactical corresponding to Zou - 103 (a) Structure and funct:ons
w the vertebates

I Classification of Pisces /Fishes apto erder-suborder-Anura- Elmnobranchij .
Osteichlhiyes | Dipnoi.

=t Classification of Amphibie upto orcer-suborcer- Anira . Urodela, Apoda

4. Classification of Repliles upto ord sy rordar- Anapsida, Dispsida.

¢. Classiftcation of Aves uplo order-suspdir- Palacognathae, Neagnnthae.

- Classification of Manmais upto erder si'b arder- Protheria, Metatheria, Entieria,

£ Swdy of Axial skeleton of Rabbit/anhy siitable man mal,

103ty ef Appendics lar skeleton of Rabhi) wny suilable monmm ol

& sseclinn ol Raifany suitabie vertebrite (o sty dy cranial nerves.

9. Yissection of Rat/ any snitable vertebiatz o stitdy anlonom ons nervous system.

F0: Study of eye muscles w any suitabie rert: bratz.

Reference Books for vertebrates :-

I Ailexander. R M_: The cherdate . ¢ 1 bridge University press London.
¢ Ballairs - Repiites (Hntch nson )
Bourne, G.M.: The structure and funeiions of nervons tissue. Academ I¢ Press,
Newyark.
4 Carter, G.§ . Structure and Habit i1 ver-ebrate evolution 8. Sedgwich and Jackson
Laaden.
Eecles, J.C. : The voderstanding o1 the sratn . MceGraw Hill Co., Newyork.
Green @ Anatomy of Rat (Hafner)
Hyman : Comparative vertebrate A 1atosry, University of Chicago Press,
Kigsley , 1§ Outlines of compar tiv: Anatomy of vertebrates {Ceniral Book
Depot, Allahabad) @

% 1 & wn



Cr

.

¢: Kent C.G. : Comparative Anatory ol vertehrates,

10.Malcom Tollie : Chordate Morpl olo 1y, East West Press Fvt.Ltd., New Dehi,

11.Miiton Hilderand : Analysis of veitearate structure, - {ourth edn. John Wiley and
Sens ., Newyork _

[2.Newnran ~ The Phylum chordate (MaCm illan) _

13, Noble : The Bivlegy ¢f Amphibia (I uver) .

i4.Parker and [lagwell — Text look of Yaelogy Vol-2 (Maciniilan)

15 Puranjape 8. Y . : The Anatemy of th ¢ Gerdern Lizzard (Calotes versicolor -
Boulenger- University of Poona. Pute) _ i

16.Prasad : Vertebrate zoology - K. tab Makal

17.Romer : Vertebrate body .

18.Smith, H.5. : Evolution of chordata structure . Hold Rinshart and Winstai; Inc

New york.

-

- 19.5edgwick , A 0 A students Text bork of Zoology Vol

20. Tausley, K. Vision in vertebrates, Chapiitan and Tinit Ltd. London.
2). Walters, ILT.and "Sayies, L.I%. : Bio gy of vertebrates. Wacm illay and Ce

Newvyork ' . . '

22. Weichert © Anatomy of Chordates,
23. Young, J.Z. : Lile ol vartebriles . The oxford Universily Prasg, Loudor.,
4. Youwg, ss JZ. : Life of mammals , O Cord Up iversity Press, London
£,00-10% (b) Biostatistics
. intreductlen to Statlstics:

1.4, Meaning of Statistlcy.

L.2.  Tte Uses In Blologleal Scien ex.

2. Callection of Strtistica Data - .

2.1 . Cencept of population, Sample, parameter, statisticy Primary and secondary
data, ’

2.2 Sampling procedures, Vurpore of sampling,

2.3 Sampling methods - SRIWOR, SRSWR, Stratified random sampling. Systemnt¢
sampling. (Mathematical derlvntions not expecied)

. Classiflcation: '
3.1 Meuning, obJects nf classificaton, .

32 Cluss, Class imiis, Class brundires, Mid peints, clars ]nﬁn«al, Frequency,
Cumulathve frequency, _ :

3.3 Freguency distelbutions, Cump ative Trequency distributions.

3.4 Numerical Problem. '

+ Mensures of Ceniral Tendency 1ad Despersion.

4.1 Conceplof Central Tendeny nlf Besperston.

4.2 Mean, Medlan, Standard deviation, Definltions, Computations for groaped and
vagrouped ilnte. (by direct tootl g using formulae)

43 Coellicient ol varlatlon : Pellnkiun, Conputntion nnd ltx uses.

4.4 Numerleal prohlvmy, :

. Correlatlon and Xepresston -

S0 Menning of corvelation sad dypes of.corvebitlon I oyl Persen’s coclliclent of
Correintion. Definition, Enterpredation, Computation for grouped and nngrouped
data. :

5.2  Mearing of vegression, statement af vegreasion equations, for twe varj1,
regresslon coellicient, computat'uns of Regression equation frem raw data nnd
Summarised dats, Relatlan hetween Regreasion Coelficeient and Corrslzation
Coefficiont.




5.3
6.1

¢.2

6.3
6.4

5
b

-4 = B SR

.1

7.2
1.3

[

Simple Numerlcal Probieims

Testing of Numevical Problems,
Meaning of Hypothesls, Nult Fypothesis, Alternative Hypothesls, findbug of - -
standard values [rom the statlztical table,
Text haved on Normal distribution (iwe talted tests)
Large xample textr [or tostin £ menn, Difference of means, proportion 814
difference hatween the proporlons.
Text hased on distributlon , esting the mean, Dilference In the means Palred
1-fest.
Tent hrsed on ¥ { Chi-Square)dlstelbudion Test of poodness of fit, Test of
Independence of atirthuzes.
Test hased on I'-distributlon  Far testing the varfances,
Slmple Numericai Prohlemu,

Dresign of Experlments.
Concept and Meanlng of :'Iemgn of experiments, Rendamization, Repll:ation,
Lacal cantrel.
Rrlef and elementary explanation of CRD snd RED .
Numerical Prablems.

REFERENCE BOOKS_FOR BIOSTATISTICS :

1) Statistical Methods .3 ¥ Saedecerand W.C. Cochran.
2} Vial Statistice : M. Orkin and R. Drogn.

3)  Statistical Metheds : W. S. Dixen and F. Massey. _
4} A short text book of Medizal Statistics : A Aradford Hill.

$) Fundamentals of Biow etry . L. N. Balaam

Practical corresponding to Zoo -- 103 (b) BIOST ATISTICS

1) Formation o Fraquenoy distribution and 1
Computatior. of central Tendency and Dispersion.

2} Drawing a rendon sample from the population b/
using Random Mumber table.

33 Cornputation: of Regression equations.

4y Derermination ¢t Regression equations,

5;! Test of Sign:ficance (Large sample tests)

Gy Test of Sign:ficance (Small sample tests)

7) Analygis of CRD and RED and its interpretation.

oy =¥ e
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EE N,

. Excrcﬂ-:}n EPh}*ssclagy of Excretic

3.- Circulation’ Luwsof[lcunmdyn

M ee e

e SI:‘ME STERT . -
: 4un~2(_(~} Gt reral Physiology .

Ti w.r.t. desert animals.
:meglobin and its Metaboligns.

am us, Blﬂﬂd cnagulun o, ECG Normal .ind

’“ﬁRESPlI‘EIIDR“ Blood pigment Ha

‘ﬁ'"abncnnal ils significance, -
Muscle Cﬂﬁmcnnn Types muscie .,:mu actions -
isomeltric’ %nd isotonic ccntractu n.

Tempéfature relations ° Adaptatica: to tf:mperaturc in pmkﬂotherms and

- thermal acchmat:zatl on. . . .

Pineal gla.nd Structure and function, ' :
Physiology’ {}f Tactile, Gustatory anc Olfactory receptcrs
Electro Encepha!agram (EEG)-Is ugmf icance SIeep, Memory
Immune Systam in Humaﬂ

Snnple musc!c twitch,

Zou 201 (), Wntmg Scmnllﬁc Repnrts and Dral presentauan 11 Engllsh
Compilation Pf Experimentat Rezorc: - o

" Wting hﬁlps you remembey, obierv s and think,

Writing an accoum of an experiment during its progress,

Writing & pmgress report.

Communmatmn Intemal re;&nrla 161['..-1'5 and memcmndn Communication
as part of science. -

'How Scientist should write ;. .

Explan&tmn ‘clarity, cumpie!ane'as 11tpartlahty order, accuracy,

~ abjectivity, ﬂlmphclty apprcrpnatene i, balance, brevity, consistency,

cnntro! mtercst, persuaswmess ;n.msmn smcenty unity.

. Howto wnte insiructicms

. Helping the 1i'eadcr

Unscientific writing examplaﬁ J

: ngra.mme nf writing

Thinking and plarmmg l'nfbnnmmn rdeas topic, c-utlme ﬂrder of

" paragraph writing, revising,

Use of Vocabulary L e

Meaning of words, preuise usage tau*ology, SYNONYIMS, LRRECSSSaATY

quali ﬁLdlmn‘inf word, smbiguity.

Technical lerms, nomenclature, C‘mte}.t, superfluous uor::ls cucumlucutm;

reason for verbosity.

. Use of good Enghish :

Noun, proncun, verb adverb adjtctwa (.c:njunctmn artlc]en tenses
- spelling etc. ir
Decide’ what the reader ueeds 10 kncwy,
Write {or easy reading (how to begin, cositrol, explain, :-:f:ntence Iength
_thythm, swle}
Capture and hold reader’s intere st
Obstacles Yo effective communication,
8. Numbers c[hntnhute to premslon
The use of numbers.
The use of tables. . S
The use of gr&phs and diagrams. : : (1)

-
.,



TN

}

1

-

9. The art of itlustration, ink craw.ng, rhotography

Writing the legend oF caption. 1‘
Completed illustration.

. 10.Reading :

How 1o read, making notes as read, vriting a book review,

rt of research report : _
1 L?I‘::‘.:o!:ltct?cn M/M, Fesults, Dizcussion, Summery, Acknowledgement,

Reference. i
12.The part of thesis and project reports :
Freparing the manuscript.
Preparing the typescript.
Preparing the index,
Preparing the typescript for the printer
13.Editing and correcting :
t4.Technique of Oral Presentation -
Preparation of Rummary notes, :hoice and use of audiovisual techniques,
Veice, pronounciation, punctuation articulation, speed of delivery,

Tustification, interest, brevity, direc ness, sequence emphasis, citations,
tautology.

The time factor. /
Hypothesis/analysis and synthesis,
Questions and answers — Listening, attentiveness, circumlocation,

700 =201 (%) Fronomic Zoology

Study of the foilowing topics in refaiion to their economic importance.

Protozoa . 1) Parasitic protozoa—1i Histolvtica, Tg;gan_nsgan;g, Leishiman a
and Malarial parasite.

it) Soil proto;zoa - I’sentomunas , Euglena, their role in agricultup;

Porifera: Sponge culture and its impoitance in industry and commerce.

Coclenterata : Coral reels ag harriers their industrial and medicina’
uses, o L
Annelida : Economic imporance: of Farthworms -

i)  Worm framing , ii) Verrni compost, 11i) Natural p]nﬁghing
Arthrpoda

i) Prawn fisherics, it) Silkwiorm ,

iit) Honey bees iv) Lac nsects

1v) Termites v) Ticls and mites .

vii) Insect Vectors viz. Heas, 11 ousefly, Mosguitoes Culex, Anopheles.
Mollusca :

i} Pear! Indusiry, 11} Or1amental value of Mollusca

iit) Shell industry, ivi Feod sources

iv) Role as intermidiate  host: (Bionomics not needed)
Echinodermata ;

Harmiul role of star fishes in Oyster. farming Ornamental valye,
Cyclostomes and Fishes :

i) Parasites and Predators it) Food value

iit) As fertilizers iv} Fish giue

v} Oil vi) Medicinal uses _

vii) Ornamental uses, ) (10)



“Amphibin: -, o
B As Biological contiof agents. _
i) FO;EIIH vafue . o
i1}  Role as xperitaental avmals for research

- -_ '_ Reptiles :

. ) I .Roié of Snakes as binluyical control agents.
T Y Antivencm production, |
Aves ‘i} Poultry tirds /. T i) B'irdsaspr;,-sts. . -
| i) Bird_%'as pollinators ) B;rds as Biologica! Control Agents
iv)  Nuisance value in aviaticn o : _
Mammals ; '

Th) ) Dairy industry
U 1} Piggery | R
i) Hide, ivory, wool, bone rndt_;sl:n_es
) Goatary . L : o o
"v) 'Maminalia:: pests - Pigy, raty, Bandicoots, Squirrels, bﬁls, mammls
' Q - ' vi}  Role of Guineapigs and Mon key as animals for research.

r ..

Reference }_19_11»_9' - '_EEZ{II (a)&nﬂdl Pilysiulng .

1.~ K. Schmidt - Nie!sen (1979, - £mimal Physiology: Adaptation and

" en vimnmeni,_\cm nbridge Unive-sity Pregs. _ o

. C.L. Raiph {1978, - Indroductory animals Physiology, McGraw Hiil. vy,
'E.'Baldwin {1 964) ~ Intfodustions 1o Comparative Biochemistry,
Cambridge University Pregs. ' '

Reference Books — 7loo 201 1) Writin Scientific Reports and (ira)
L o :P_rgmgaﬁnnm-Eng!ish :

O b -

-« 1. Scientist muyst write; R. Narrass | (] 978), Chapman and Ball ; John Wiley
- “aad Sons | NY, A . S -
2. Writing Scientific papers in Erglish (1975, Maeve O’ Connor ang F.Pster
_ Wobdlord, Elsevier, Excerpta Mecjsg » North- Holland, _ '
3. -The art of plain talk Flesch, R F-(1962), Collier - Macmitian, London, Ny
4. Guide for preparaticn of scient fie paper for publication and Guide for
© Preparation of author’s Abstract for publications. UNESCO (i 268)
SC/MD/S, Vallians G4 (1964) Good English - How to write it
5. Grogan D, J. , Science and Tecane: gy 1 An introdusction to the literatyre 2
- edition, Bingtey Pibiication London. - - - |
. Elements of English gramtner - |
. Oxford and Webster's English Drctionaries.
. English i basic Mecical Science, b Juan Maclean (1978) Oxford Unj. p 58
Engtish in Education , by Flizabeth Laird (1977), Oxford Uni. Press -

S 00 oy -

Reference B&nké 700 101 (b mnmﬁil: ?;nolu _
- Economic Zoology & Sri vastave, Commercial Pub. brue, New Delpj.
Economic Zoology i- Fred ¥ Theoluld . .
.. Economic Zoology -~ Vishwapremi € K Akashdeep Publishing House,
New Dielhi. : 5 : - _ _ .



Parasitology — K. D. Chatarjee.

Parasitology - Kudo

Useful & Destructive Insects - Metrul! and Tennt
Hyman Series - Comman Birds - 3alim Ali
Indian Birds - Salim Ali

3. Indian Snakes - Dr. Deoras

10 Fishes of India - Dry Faucis

{1 Zoclogy of Phylum Series — Koipsl R. L.

12.Life of Mammals - Young

badie i S

Syltabus for M.S: Fart-1 Zooloyry Practical

Z00-205 ; Practical Corresponding i #.co 201 ( b) Writing Scientific reports

and oral presentation in English.

1} Prepare a protocol of any Malecalar Biology/ Gunetics/Biochemistry
expenments, Give 1) Principle, 2) Requirement 3) Procedure , 4)
Observation, 5) Tables and 6) Inference. >

2} A close study of research article published in an'/ of the foreign research
journals with reference to i) Title, ii) Abstract, i} Introduction , iv)
Materials and Methods, v) Observations/result, 1) Tables, Graphs,
histograms and their interpretaticr, i) Discussion, Viit) References | ix)
Summary.

3) Preparation of Tables, Graphs, histogiams from the given hypothetical data,

4) Communication Skill - Nacrution of any Scientilic news from any sSelence
report or any scientific journal. Sequence of facts, results , conclusions,
Group discussion.

3) Frfective reading - Read a passag: . ’ay ettention to stress, pause, rivything
and style. :

6) Paragraph Writing - Characteristics 51 good paragraph, study of some good
paragraph having some scientific information, Find out difficult words and
know their meanings, Underline the K ey sentences, Give abstract of the
passage. Suggest suitable title to tie passage.

7} Vocabulary - Study of words sens: as words with similar meaning/opposite
meaning.

3) Grammar topics i) Articles, ii) Tenss, i-i} Pars of Speech , iv)Concord

700-205 . Practical Corresponding to Zoo 201 (b) Economic Zoology
') Study of Protozooas - Useful and narmful.

Study of Economic importance of Jifferent Sponges,

Study of Economically important Annclids
..} Study of Useful and Harmful Arthiopods.

Study of Molluscs for economic iimporance.

Study of economic importance of [ chinoderms.
2 ) Study of economic importance of Cyclostoraes, fishes & Amphibians.
¢) Study of economic importance v Repilés, Birds & Mummals.
- ) Study of Life Cycles.of some parasitiz orotozoons & Heliminthes,
€} Visit to some dairy industry, Piggesy, (Goalary.
+) Study of some seful animal products t2 mankind

¢} Visit lo some agricultural or veteninary institute ta study various aspects of ,
different groups of animals. {1%)



\@

Practicals bil) | ~;aj'iié:ié}§TP}1§§i'6Td§§;"" '

|

.1} To determine the chlorides in the bio>d of human and crab,

2) Determination of nitrogenous exc retc1y products. ( Urine sample of cow
excreta of cockroach | Lizard, bird ) ' ’

3) To make a muscle nerve preparation % record muscle twitch in suitable
ansmals,

4) Effect of tempetature on oxygen coniumption in crab.

3} To estimate the amount of chloride juesent in the urine of a mammal {Cov)

0) Effect ol adrenaline ou liver and imuscle glycogen of Rat

7) Preparation of neuro-motor end plates in any suitable animal.

8) Study of reflex action in any suitable animal,

9) Circulatory response in Human s'in,

10)  Quantitative estimation of blol sugar level, before and after insulin
freatment. '

' Zoo : 201 (b) ENDOCRINOLOGY

1) Phylogenic aspects of endocrine systims. -

2) Histology of endocrine glands.

3} Hormones, hormone receptors & Mechanisms of hormone actions,

4) Neuroendocrine refationships , neuroszcretion in the vertebrates and the
invertebrates, _

5) Chemistry of invertebrate hormoaes imd their role and mode of action in the
control of metabolism tanning , Salt «nd Water balance | Reproduciton ,
Moulting metamorphosis and chrometophores,

n

- 6) Hypothalomic control of endocrine functions in vertebrates.

7) Chemistry, function ard mdoe of astion of Pituitary thyroid, Parathyroid,
Pancreatic, adrenal, gcnadal & Pinea. hormanes in vertebrates.

8) Hormonal control of digestim'{ and reaal funciton.

9} Hormonal contro! of amphibian metamorphasis.

100  Pheromones. .

Zoo 201 (b) Practicals corresponding to Endocrinotogy.
1) Dissection of any suitable vertebrete nnimal pertaining to endocerine gland ;.
2) Dissection of any suitable ir vert:byat: animal pertaining to endocrime
glands,
3) Effect of background adaptation in Chromatophores of fishes/Prawns.
4) Eye stalk ablation to show the effect o the body colouration on

Prawns/Crabs.
5) - Histology of endocrine glands : ity tary, Thyroid, Adrenal and Gonads.

6) Demonstration of T\’el..u'nsacrelm}'. granulés in Cﬂ;:kroach. |
7) Study of Oestrous cycle in rat.

8) Study of Secondary sexual churicers.
-9) Submisision of 5 permanent slides of endocrine glands of

Rat/Crab/Prawn/Cockroach

- Reference Bonks on Endocrinology
1} E. J. W Barrington : General and Comparative Endosrinology, Oxford,

clarendon Press. 4
2} P. J. Bemiey : Comparactive Vartehrate Endocrnology , Cambridge

University Press. 8113/

g sy



3) W, J. Burdetter, E4.(1974) ; Jinvertebrate Endocrinology & Hormonal
heterophyily, Springer-Verlag,

4} C. R Martin : Encocrine Physiolc gy Oxford Universiy Press.

5) A, Gorbman etal : Comparative Endocnnalegy, Jehn Wiley & Sons.

6) R. Nagbhushanan: , Kodarkar M. 5, R. Sarojini, 2™ Edn., 1995, Text book
of Animal PMhysiology, Oxford , LE.I1. Publishing Company.

7 R, H. Willsons : Text Book o) Endoerinology, W. B Saunders,

202 Cellular and Developmental Biology
1} Plstma membrane -- Structure  Cheunical nature, models,passive and active:
transport junctions, changes it membrens due to fertilization..
2) Chloroplast ;- Ubtrastructure s functions.
3) Lysosome = Ultrastructuire and fi nctions,
4) Ribosomes ;- Ultraatructure and fimetions.
5) Cell cyele - Concept, vaslous stages, control of cleavage pattern during
development.
6) Mitotic appamtus, centricies, synaplonsmat complex,
7} Concept of Growtl. - at nalI{ﬁnr leval, at organ level,
8) Cytoplasmic deteriminats and autonomous cell specificetion.
a. Cell commitment and difTerent stion, * )
b, Cell specification in nematxcles . i
¢. Germ cell determinants. oy
d. Germ cell migration. G
e. Progressive cell-cell interactior. and cell specification fate.
9) Tetrepod limb development, awd imb regeneration.
10} Eye morphogeneasis, ;
11)  Nucleseyioplasmic interaciicn:, somatic cell hybridization , clanning.
12} Cellular Immuity, '
13)  Cell ogeing and cell death, Bone marrow tansplant.

References Zoo 207 Celluter snd Deove y
1} Cell Biology - Ds Roberts et.a; 1974 opmental Blology
2) Cell and Molecular Binlogy : Cu Praw E. J,
3) Gene Expression : Lawin I}
4) Molecular Biology nf the Gene ' |, <. Watson
3} Mitochondria : Lehniger B,
6) Ceall Fusion : Harrie i
7} Cytelogical technigue : 1. R. Baksr 1966
B) Atlss of fins structure ; Faweett D i
9) Development aspect of cell eyc.¢ : Cameron 1. L. |
10)Lysosomcs and cell functicn : Fil:
t1)Developmental Biclogy by Giltert

Practicals of Zoo 202 : Calluler n 1al Di

;; g:u:y o;' ; lgctrlar; mizrographs cf va rinu,n:ell?:::;{;ﬂ:ll It:;?l Biology

udy of Principies ¢f pha frag: i '
3) Study of Mituuir; in ﬁnizn ::uiﬂ; ;r % sleciron microscopy
4) Study of meiosis in grass hoppe- 1os:¢t3
3) Detection of Carbohydrates by PAS reaetion.
6) Detection of Protein by Bromophenol blue method
7) Detectior of DNA by Feulgen reaction, .
8} Detection of mitackondira in tissue tection by suitable staining method 1.

(14}
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5] Dctccu on ni l{NA by Mathyl TJIGH‘ pymnm nmtfmd
10T r.smporary preparstion of chick ertaryo
o 11) Permanent prepareition of chick anbryq
12) Studytofd:ff:rent nftyp:: :;E-: g ,
rent muma .
iig g:ﬂgi :;1{ Sllaringe patters: i mlgm fish, smul fmg, b:rd and
mammals

“18) Study. of gastmlac m &E.Eh_.ﬂ_ fish fmg, bird and mammal

L 55 Maleculrr Iliulngy and Biotechnolegy

: Zou 203 (n) qlec

1] Orgama:atmn of Eukaf}'ﬂtm genes - [Hasmoglobin , IEtG Drgamsutmn of
transcriptional unit in bacteriophage T; and eukaryotes,

'2) DNA replication - Mechanisey of [}NA replication, Enzymes and ucr:essory

involved in DNA rephication.
'3) Eﬁtﬁ-}-ntsjansnnptmnal modificationi in RNA - 5"+ Curr fnrmntwn

T R A e =

Transcription termination, 3* - end prucessmg & pulyautnylatmn Splicing, -

Editiisg ;Nuelear Export of mRNA, m RNA stability. _ .af
4) ﬁmtmeuaa and thuzymr: Techuolpgy - Molecular mechanisms

antisense molecules | Inhibition ousplmmg polyadenylation and translation, -

Tl ey - RNA structure and .dppmg Biochemistry of ribpzyine-
" C} . ol E;;E—.p:;;::;f hajrsin & other brtymes, Appilcatmn af antlﬂentsc and
. technologies. .
o 5) Rgfﬁnnﬁfn:u:n nn:%chmr - -I-Jllday;uuc:tm'. gens ml'gettmg gcn:
T disruption, FLP/FRT and Crelox rﬂmmbmllmn Rec A and otlier
-recombinases, DN A repair mechanisms, 1
6} Biotechnology i- Definition , Scnpr and importance, Rummbmant DNA
and Gene ¢loning, Clumnerm DNA! Molecular Probes and Gene Libraries,
7) PCR and Gene Amplification :- Basic PCR, Inverge PCR, Anchored I’CR,
* PCR for'mutagenesis, Asymmetric PCR. Apphcatmn of PCR in
Bmtcclmalagy & Genetic Engineer: ng. -

. 8) Ammul' Tussuc cullurc 'Inclnuquus nnd thclr upplmatmm

Rnl'erwnct Boolu
S 13 Mn!ccular BmIngy of the Gens °1. D, Watson,
o

- Roberts, J A Steitz & A, M. Weiner California

- 2) Mclecular Biology of the Cal! - BrAlberts D Bra J. Luwu M.
) Roburts &1, D, Watson, New Yurc y Raff. -
+ 3] Gesie VI < Benjamin Lewin, Ui, K.

4) Molecular Bmlogy and Brotes: u.nlagv R A, Mayers ([Jd ) New York.
. 3) Molecular Cloning : A Labors

N.H. Hﬂpkm‘s JW

t"”'} Manual - I, Sombrok, E. F,
-Maniatis, New York = ?‘ l"rn.sch &T.

5) Intmduclmn to Practical Moiet uim Emlu -P.D. D b J )
" Sons Ltd, New Yo, 87 772 Dabre, obn Wiley &

i
5

' Co Zou 204 13rav.:tim'll--l

Pmcﬂ:nl of M‘n écutnr B!nlugy and Blntec]mnlugy

l) Estunat:::rn of total | ' 1ﬂ'¢r= t ceil .
Mnnchondnuij b}'Inwry s method, e ﬂ-ac.rmns (Nucica: Bruce,

2} Isolation of DNA/RNA from b u]n;;ma] saurce o

3} Estdmation of DNA by Diphenvinnine reaction

from daffarcntc:!i tions,
4) Fstfmﬂtlm an{Nh by Oreintol react'on iy given cell fractions, Araction:

1
'
- = a .
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.
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3) W, . Burdetter, E4.(1974) : Invericbrate ] : o0
heterophyliy, Spri;igur-wjrln;.. End.onnna!ngy & Hormons!
4) C. R. Martin : Encocrine Phy;iole gy Oxford Universiy Press -
3} A, Gorbman et al. : Compsrative Endocrinology, John Wil r Sons
6) R. Nagbhushanam , Kodarkar M. S., R. Sarojini, 2 Eds1995, Text book ’
ufmumpl Phywiclsgy, Oxford , LE.H. Publishing n:p;uy ’
7} R. H. Willsons : Tsxt Boak of Eadocrinelogy, WIB. Sat‘indérs.

; 202 Cellulsr ard Develops :
: 1) Plsma membrane -- Structure  Choumic ]f&i:f?ig;?gésivg and activ:
transport junctions, changes it mempbfane due to feniliz;tion -
2) Chloroplast :- Ultrastructyre sad { nctions. N
i ) Lysosome :- Ultrastructire and £ netions,
:J EI?I{)SOMEE i~ Ultrastructure s fimctions.
r ) d:vufg;,i;;fﬂmpt' variguy'siases, control of cleavage pattern during
Iy 6) Mitotic apparatus, centrice synaplonemat complex.
) 7) Coneopt of Growtl. — at caflular leve), at organ level, . .
8) Cytoplasmic deterininats and wwtonsmous cell specificetion.
. Cell commitment and ¢iTerent stion, ! 'y
D. Celi specification in natnat e L
4 ¢. Germ-cell determinans '
d. Germ cell migration, ;
. e. Progressive cell-cell intdractior and celf specification;fate,
' 9) Tetrapod limb development) aad limb regeneration,
10)  Eye morphogenessis, i
11} Nucleocytnplas nic interagsic ne, somatic cell hybrid:zation , clanning.
12)  Cellular linmunity. :
13)  Cell ageing and cell denth,3one marrow tansplant.

! Iteferences Zoo 207 Celluliy and Developmental Blology
X * 1) Cell Biology -- De Foberts et.ai ‘g oy
© 2) Cell and Moleculer Biology : Dy Praw E. J.
[ - 3) Gens Expression : Lawin B.
4} Molecular Biology nf the (zena : | T Wataon : ' .
5} Mitochondrie ; Lehniger B. 7
6) Cell Fusion: Harris
7) Cytological techmique : J. 1. Bakpr 1966 ‘
8) Atlas of fins structure : Faweett b, vi, ;
9) Davelopment aspect of cel: cyc. q: Cameren I L, :
10)Lysosomes snd coll functicn | Fit: '
{ 1)Deveiopmental Biology by Giltgrt ;

t

r

Practicals of Zoo 20% : Qellular and Developmental Biology
1} Study of electron mizrographycf ve-ious cells nr_gunailt.s ;
2} Study of Principtes cf phase gortras, cléctron microscopy
3) Study of Mitosis in ¢nion mpt tip
4) Study of meiosis in grass hppe’ tes'ts
5) Detection of Carbohydratgs by ?AS reaction,
) Deteclion of Protein by mrmptu-.nlul blue method,
7y Detectior: of DNA by Feulgen reaction,

8) Detection of mitochendira in tisue tection by suitable staining ﬂmhﬂ(‘j]{:i.)'

_ ._-__—__!-‘-__
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- Lifecycle of Neurostora, Tetrad a.1elys's.

T L e L e m [ S e .
—r - T s ime—— e cimty e, .
v

5) Agarose gel electropharesis 0¥ DA
&) Protense activity in jiver romogerate & sub-cellular feactions,
7) Absorption spectriny of DNA TN 6.

8) Isolation of DNA fragments from gels.

2) Visit1o a biotechn slogy lab/ti ssue culture lab,

: 200-203 (1} ~Genetics
Recapitulation of principles of genetic:: - . :

Pleioprapism , position effect , penetrence and expressivity and concept of
dominance, Balanced Tethal svstenis. ' '
Inbreeding and hatsres:s : o

Genes in population, gone frequenciss, genetic diversity, Hardy-Weinberg law _
changes in gene frequeciés in populalion due to mutation exld migration. Effest

- of non-random mating inbreeding ard genetic and drift.

Role of Mutation in speciation,
Conjugation and wansformation in bac'oria,
Structure and lifecycle 5 a baeteri sphegie (T2 and T4),virulant and temperatie

' phagos, lysogony, ransduetion anv yectic induction.

Phase Mutants and their importancs , £re struviuie wf gone with reference to ril
region - . . ' '
RNA phages and tumor viruser and thsr lifscycles .

i

_ Reference Books - oo 203 (b) Genetics
Dobzhansky , T : 1970, Genelies ¢f the Evolutionary process, Columbai
Univerisly Press, N, Y, ' .
Eslconer, 2. 8. 1964, Introduction to Quantitative Gensties, Longman | _
Londoan :
Fincham, J. R. §. And DJay : 'ungal Genelics ) _
Hayes, W.: 1978, The Genetics of Bacteria and Viruses Stugies in Basic
Genegitcs and Meleculer Biology, Biockwell, Scientific Publications, Oxford.
Lewin, B.: 1973, Gen: Expression, Vol.l & 3, Wiley and 1978 , Intersciences
Publication, _
Shorrock, B : 1578, The Geueii:ja ef Jiversity, Holder and Stoughton , Londen

Strickberger, M. W, ; 19786, Genetics Maemillan , New York.
Whitehouse, H.L.K. : Towards an Urderstanding of the Mechanism of Heredity

The Engilish language tock Sociat unri Edward Amold,

L Practicals of Zco - 203 (b) Genetles

1) Study of external morphology and sexval dimorphism of Brosophils
malanogaster — normal and mutasts. i

2) Study of monohybrid cross and rat.en in D. Malanpgaster:

3} Calculation of gene frequency of PTC testing in the given human population
and study of its pedgree, . :

4) Study of yome sex linked chamcters of D. Melanogaster -white eye, bar eye,

5} Study of genetic diversity in soms morphelogical characters of D.
Melanogaster.

6) Calculation of gene frequency of A, 3, O blood group in the given human
poputation. . S '

7} To detect synaptic pairing of chromesemnl abberation in mejotic stages
(Praphase-I) of Gasshopperfreste:. ‘-

e i
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