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North Maharashtra University, Jalgaon
SYLLABUS FOR M.S8c. Zoology {(Part-I)

(w.e8. From June 1997) ﬁ
i
|
H

- SEMESTER-T
Y 700 10t !
a) Non-chordate 1 a0 mke
e} Binchamistry " 4N mks
, Int. Ass,
AN+20 mk=,
: Int., Asag,
00 02 Environmental Bialogy r BD+2N mig
I
200 D2 §
2l  Chordate I 40 mke
B) Binstatistics { A% mks
" BO+20 mks

: ' 51 Int. AsE..
L

Zo0 104 Practical-I

9 Practicals corresponding to 101 (a) : 30 mks
9 Practicals corresponding to 103 (a) I 30 mks
7 Practicals corresponding toe 103 (b) i 20 mks
Internat Acsessment 70 mks
Z00 105  Practiea)-II E
10 Practicals corresponding to 10% (b) I 20 mhke
15 Practicalg corresponding te 102 , 50 mks
Internal Assessment : !! 20 mks
SEMESTER-IT H
LI
2o 20
a) General Physiology A" ap mks
ol Writing Scientific reports and oral
presentation in Englishn
nR
h) Economic Zoology . y 40 mks
i BO+20 mks
:1 Int., Ass.
00 202 Cellular and Developmenta) Biology ?5 80 mks
20 mks
Int, Ass,
200 203 . :
3) Molecular 8iology & Biotechnology ! 40 mke
n) Genetics 40 mks=
3 RO+20 mks
; Int, Ass.,
0D 204 :
9 Practicals corresponding to 261 (a) bi 20 mks
9 Practicals corrasponding Lo 203 (a) E an mks
T Practicals corresponding ta 202 {h) ik 20 mks

Internat Assessment i 20 mks

- i imi f ke

e e e

R



Z00 295 Practical-II

18 Fract@ca1s Corresponding to 202
n7 Practicals Gorrasponding to 240t {(b)
internal Assessment

SEMESTER-11I
Paper-1 : Any ONE special paper.

200 3Im Reproguctive Physialogy-1I
00 308 Physioiogy—I

IND 303 Entomelagy-1I

700 304 Fishery Science-I

Z0Q 305 Applied Parasitology

Paper~2 : Any TWO courses from the following

{Zoo 213 to Zoo 314)

700 311 Enzymclagy

ZO0D 312 systematics and Paleontology and
Organic Evolurion.

00 213 Parasitology

200 214 Biophysics.

Paper-3 . Any TWO from the following
(7oo 315 to Zac 320)

I00 315 Endocrinalogy

00 316 applied Entomology

I 317 AquacuyTura

Z00 23182 Insect Physiology

o0 319 computer Programming

60 mks .
20 mke -
20 mks

an+20 mks Int. An:.

RO+20 mks Int. A

iy
T

BD mke + 70 mks
Int.. Ass.

200 320 Taxonomy, distribution and tionomics nf fishes,

I00 3% Practical-1

18 Prasticals w.r.t. Z00 301 to Z00 Ana
07 Practicals w,r.t. ZI0O 311 to I0O 314
[any ONE course}
Internal Assessment

o0 326 Practical-11

n7? Practicals w.r, t. ZOO 311 Lo 200 314
(any ONE course other than ZDO 328}

09 Practical w.r.t. each for any TWO course
from 700 21156 ta ZOO 320
Internal Assessment

A0 mye
20 mks

20 miis

20 mies

{an+30)mks
20 mless

{Note students offering special paper 200 205 Applied Parasitoingy
are not allowed to take course 7000 312 Parasitology)

SEMESTER-IV

papar-1 Any ONE special Papar

00 am Reproductive Fhysiology-J1
I A0z Phygioiogy-II

Z00 403 Entomology-1T

I00 AQ4 Fishery Science-11

700 afs applied paracitology-TI1

I3

BO+27 mks,
Int.. ASS.

e e e ———



0

PFaper-4  Any TWD courses from 200 411 to 200 4714
00D a1 Physiology of Raproduction
Z0D 4172 Pest Contrgl

200 413 animal behaviour

200 a14 Insect Endocrinology

4
i

Paper-3 any TWO courses from ZOO 415 to ZOD 419
200 415 Tnsent toxicology
00 416 Tehthyalogy

Z00 417 Histochemistry

IN0 418 Rasic Bintechnology
I00 219 Fish Physiology,

—1 .
[p-A

P S

Pl AL AT S0 PFractical-I
18 Practicals w.r,t. 200 401 Lo Z00 aADs
07 Practicals wor. t, ZDO 411 to 700 414
Project Work/Review
Internal Assessment

00 A6 Practical-J]

19 Practicals each for any two courses - (20
from Z¥) 415 to 200 419

07 Practicals w.r.t, 200 411 £a0 200 414}
fany one courge othr than ZOn 425)
Project Work/Review
Internal Assessment i

A0+20 mks
Iint. Assz

BOmks + 20mks
Int., 53,

AD mbs
15 mks
24 mks
20 mks

mks+20 mks each)

15 mks

25 mks
20 mks

{Note: A student should begip the Project/Review Work from tha

begzinning of the Semester-IT1).

F00 101 {a) Non-choerdate

1. Prctazca -~ Nuciei and Reproduction n protozaa

2. Mesczoa - Structire, gereral organization and phyiagany
2 Acnigdar-sa - Strycture, general organization and

interrelationships, origin of

Biltatar-a.

i, Nemeragnia~ (Rnynchocephalia) Structyre, Orgarization and

1nfnrrﬁ1af1onch1p= l

5. Ectopracta - Branchicpnda, Chastognatha, Phoronida, Genarzl
arganization and structure,
3 Arthrapoda - Farasitic and sedentary orustaces.
- Caephatization in Arthropods -
r. Malluyzca - Torsion and detorsion
g Echinadermata- Larval forms - Structure and devetapment,,
3, Hem:chordata - Affinities and 1ntmrrn1af1onrh1pc



Z00 101 {(b) Biochemistry
Amino ncids and proteins : Methods of Isolation and purification.

NUG]ejn_ acid chemistry in brief, Bio-svnthesis of purines and
pyrimidipes, isolation of nucleic acid and characterization,

Carbonhydrates : Structure of glycogen, Bio~-synthesis  anc
degradation, Polarimeter.

Lipids : Chemistry 1in brief, ClassificAation, properties and
Beta~-oxidation.

Biochemical energetics : Concept of free energy, Regox potential,
Energy rich Compounds, ATR, ADP, QTP and Co-4&. Coupling of
andergenic and exergenic reactions with reference to Kerb's aycle
and Ox aative phosphorylation.

Radioactivity detarmination : Properties of Alpha, Beta, Gama
rays. Radio active isotopes, half-life period, nizs of
radioacrtivity, GM-Counter, scintitllation counter, Applications of
Radiciretopes and Autoradiography.

Techninues Aand Instrumentation. Analvtical Bicchemistry = Witk

special  raference To Bin—-Micromolecules, preteins, ENIymas ang
Nucleic acids.

‘ geer's and Lambert's iaw, esgential  Compehent of
colarimeter, Single beam anad doubla beam,

gpectroscopy: Single, Double beam and UV - spectrometry.
cenyrifugation: Analyvtical preparation, Density gradient,
ceptrifugaaion; Zonal cantrifugation,

Paper chromatography {(two dimentionat), Tfactors

chromarography -
affecting Rf. Gel filtration, Principie, gifferent supporting
medin. Affinity Chromatography - Principie, ion-exchange

chromazography - Principles of type.
Electrophorpseis - Principtes of papar anc gelelporrophorosis,

Techninuee in Manometry. R, Gas conshart, flask coanstant,
warburg apparatus, applications of Manometry,

REFERENCE BOOKS EQR NON CHORDATES

Protazoon Hltrastructure - Pitalka
Protozonlogy - LR, Hyde
Protozonlogy - P HATSY
The Trematoda - Newas
Tatrodction o ProtoZos - mackinnon
The Maliusca - _E. morton

M.owWilbur anc &9 Yound
.G. Sharov

LH_oWaterman

.Ray tankester (=4}

.F, Harmer ard

LE. Shipley (Ed.,)

prasob-anch Moliusca -
The Basic Arthropodan stock -
Physiniogy of Crustacon -
5 Treavize on ZoGlogy (Part-I-Ix) =~
campridge Natural History -

FPOAMAPRPXDODTI

[



Riotagy of Crustaceh - J. Green
Palaenntoalagy . : .- Eagton
Palacontology - R.R. Shrock
' Echinodermata - 0. ichols
Pogonophora - AV, Ivanov
Implications of Evolur1on - G.A . Kerkuyt
The lower Metazoa - £.C,Dougherty
students text books of Zoology - & Sedgwick
vol., I-ITI 1
The Invertebrates - L.H. Hyman
vel. -1 - Protozon through Ctanophora
vol.~11 - platyhelminthis -~ Rhyncoeoein
vol. -I1t - scanthocephata - Entoproctha
vol.-1v - Echinodermata 3. '
Vol -v - Bmaller Coelomate Groups,
vl VI - Mollusca 1

]
REFERENCE PQOKS FOR BIOCHEMISTRY

segar I.4. (1976) - Biochemica! Calculation, 2Zng, EaQn. wWiley, K New York
~Willard, H.H.Merrit, LL and Dzan, A.J, {1974) - Instrumental Methcas
L of Analys-s, 5th Edn. D. Van. Nostrand Go., New York,

m t;

Lehinger, A.L. {1876} - Biochemistry, 2Znd Edr. Worth Puhl. Hew York
manler, R.H, and E.H. Cordes 1971, Binlngical Chemistry, 2nd Edn.  Now
York, Harper and Row.
Stryer; Lubert 1975 Biachemistry San Francisce, W,H. Fragman ang Lo,
Umhreit, W.W.R. Burris & J.f. Stauffer, 1957 Hanomaris tachn-quss.
Menheapasl s, BUrgess.

Harper's Rgviaw of Bioghemistry ~ Long Medical Publ.California
frepr1ntﬁﬁ1ochem1sfry edited by Zubay, Addison weslay (1922}, E.E,
Conn. & 7.%. Stumi (19782} - Out lines of Biochemistry, 2th Eun. G.H.
Bell, O. Emslie. Smith and C.R. Paterson (1976) Tewty Book of
Phvsiology and Biochemistry 9th Edn. ELBS Livingstone.

200 102 ENVIRONMENTAL BIOLOQY

o Review of Ecology of natural systems : Riosphere, hiotic and
abiotic components,l1ntegration of biotic and abiotigc factors,
Fong wed and trophic levels, carbon, nitregen ang phosphoriug

cvoles, q
1
2. fhanges in  Ecosystems : Succession, long  range atan-lity of
ecasystems and of atmosgphere,
3. Structure of freshwater community - Ltakee - arigin, vertizal
stratification, thermal exchange, dissoived gasses, sAits etc,
Plankton - Phyto and zoopianktons of lotic andg lTantic systeTs,

spasonatl fiyctyations, productivity of freshwater ecosyshem.
]
4, Structure of torrestrial  community : Terrastrial fermiants
biomass, productivity. i

5. Eqv1ronmental adaptations: Structural and functional ataptatisns
with reference to freshwater, marine, terrastrial, desart, Erow
biomage ateo,
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10.

¢

Arr and water polluticns

2) Asr peliution - Sources - industrial, vehicular,
combustional., Effocts on animals {including human) anc
plants. Pravention ang control measures. i

b Water polluytian - Major industrial effluents, Textile
wastes.ipﬂper and pulp Yndustry wastes, dairy waste, Browery
anc distillary wastes, pharmacutical wastos, su3Aar

industrial waste, Treatment for water pollution,
Radiation and Noise pollution :

a)l Fadiation pollution - Sources - -natural and artificial,
hazarces, evaluation and control,

<} Noise pollution - Sources, effects on human, prevention.
Enargy [ Resources ang CONsuUmption, energy crigis.

Human nopulations @ Definition, population, growth nHrves,
natality and morality, world wide demographic trends, population
density, population explosion =and its  impact on  opviranment
population contral,

conservation of nature : Species and extinction of spesies -
Dastruction of habitat, introduction of foreign spacias,
commercial harvest, pradation, Action to save endangarsd - specias
- Rezaarch and documentaticn, habitat preservatinn ang
development of wild 1ife refuge, providipg critical rasourcsas,
legal actions for the preservation of apecies, breeding 1in
captivity. Aforestation,

BRFERENCES:

Turk angd Turk (1988 IV edn. EnVironmenta1 Science.  Saunders
¢ollege Publishing N.Y,

Southwick V. H. (1976), Ecology snd the quality of environment
Zedn, Vap Nostrand N.Y.

sax N Irving : Industrial pollution, Van Nostrand Rainhold
Company N.Y.

Nelson t. Nemerow : Inpdugstrial water pollution ariging,
characteristics and tregtment, Addison Weslay publishirg company

Trivegi R,X,, Goel! P.K., Trisal C.L, : Practical Methads in
Ecology and Environmental Saience. Environmental Fublishers
Karad.

Bedi : SBocial and preventive medicine,

Hepton &.H, Warner W, E. (195%8) : Principles of field bicloar and
acalogy Mc3raw Hi111, N_Y,

Ddum E.P.{1971}: Ffundamentals of Ecology 2rd Edn.W B.Saundeyrg CO.
neadham and Nesdham - A guide to the study of freshwatsr biology.

welch {1952) Limnology.
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Tonapi (1980) Freshwater animals of India.

-~

C.5. Fao [1995) Environmentat Poallution Control
Eastern Publication.

nginaerirg wilay

NSy ]

4 )
S.85.0ara : A Text Book of Environmental Chemistry and Pcllution
£1997) control. S.Chang ang Company, New Delhi, India,

Z0O 103 fa) Chordate '

t]
rigir and Phylcgeny of Chordate

p—

Concept of adgptive radigtion and qpp]icatioq ta Chordate —  fish
(Elasmobranchii, Qstechthves, Amphibia, Reptile | Aves, Mammals),

gtudy of Endoskeleton and Joints in any suitable mammal,
Li

J

comparative apatomy of AUTONOMOUS Nervous systam.
Comparative anatomy of sense organs - ear and ey%.
Ingrocuction to statistics - E
1.1 ¥#eaning of Statistics, ' ?
1.2 Its Uses 1n Binlogigal Sciences. ?
Collection of Statistical Data ~ g

2.1 (Concept of population, Sample, parameter, s
snd secondary data. T

(bt ]

.2 Eampling procedures, Purpose of sampling. |

2.3 tampling methods - BSRSWOR, SRSWH, Steatificd random
sampling, Systematic sampling. {Mathematical gerivarions not
expantad), j

i

2.1 Meaning, objects of classification. g

Classificarion -

7.2 Class, Class limits, Class boungries, Mid points, class
interval, Fraquency, Cumulative freguen:zy. i

2.3 Frequency distributions, GCumulative freau9n¢y gisnritutions,
2.4 Nymerical Problem. E
Moazures of Cantral Yengency and Dispersicon, H
I3
4,1 tongept of Tentral Tendency and Despersianf}
&2.2 Mean, Median, Standard deviation, Definipiohs> Computatipn5~'
for groupad - and ungrouyped data. {(by direct mathog ugIng
formiiaal E

a2 (oefficient of variation: Definitior, Zomputation ard its
LSes. : {
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4.4 Numerical problems,
Corraiation and Regrassion -
5.1 Meaning of correlaticn  and types oF  aorrelation rar

rerson's Cosfficient of Correlation, Dafipition,
"nterpretation, Computation for arouped and ungroupad data,

un
.
I~

Meaning of regression, statement of regression  enuations,

for twn variabies, regression coefficiant, computations  of

Fegrassion equation from raw data ana 3ummarised  data,

Felation hetween Regression COoefficiant and Correlstizn

Froefficient,

5.2 ESimple Mumerical Problems,

Testing of Hvpothesis :

6.1 Meaning of Hypothesis, N1l Hypothesisz, Alternativa
Hypothesis, finding of standard values from the =statistizal
tabie,

5.2 TYest based on Normal distribution {two tailed tests) Larga
sample tests for tasting mean, Difference of means
proportion and difference between the proportions

6.3 Tast based on distribution, Testing the mean, ifferange R
the means, Paired t-ta=t,

z

6.4 Test based on X (Chi-Sguare) digtribution., Test of goodnest
or fit,  Test of independshoe aof attributes,

6.5 Tasy hased on F - distribution for testing the variancec,

8.6 Simple Numerical Problems.

Design of Experiments.

.1 Ccncept and Meaning of design of experiments. Randam::ationr,
Heplicatian, Local sontrai,

7.2 PBrief and elementary explanation of CRD ang RBOH,

7.3 Humerical Problems.

Referonce Books for Chordata

Bellairz: - Regtiles {Hutchinzon)

fireen - Anatomy of the Rat fHafnar)
Hyman - rComparative Vertebrate Anatomy fUniversity of Chicana
Fress)

Jollie - Chordate Morphology (Reinhold/AfFfitiates Fact-weg~ i
Kinastay =~ Comparative anatemy of the Vertebrates (Balckinston/
McOQraw kKil1) .

Lagiar, Barcdach, Miller and Passino - Ichthyalsgy {Wilay)

MHewman - The Phvlum Chordata fMacmillan)

Nohle - The Binlogy of Amphitia (Dover)

Parker =mnd Haswell - Taxt Bank of Zoolagy Vol, IT (Macmiilar)
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10)

11
12)
13}
14)
15)
15}
173
18]

1}
.',"L
2}
a)
5

10

7y
23
4)
51
A}
7-9)

1)

)
5)
A
.-rl-}
2y
q'\
)
1)

12)

1)

a%Y

23

L]

Paraniape - The Anatomy of the Qarden Lizzard (Calotes —varsico’-
ar) {(Boulengar) (University of Poona)
Rrasad - Vertebrate Zoology (Kitab Mahal)
Romer - The Vertebrate Hpay

Tayle~ and Weber - Functional Mammalian Anatomy {van Nostrang)
walls - The Vertebrate Eve and Its Adaptive Radiation f(Hafner),
Waltaer apd Sayles - B1o1ogy ¢f the Vertebrates (Macmilian)
Weichert - apatomy of Chordates.

Young - The Life of Vertetrates fl::-:-d"t::rﬂr:l‘II
Young ~ Tha Life of Mamma)l (Oxfard),

BEFERENCE POOKS FOR BIOSTATISTICE:
H
Marphalogy of nuclei in Pratozoa - Amoeba, Faram@ociu, Cpatina.
Vital Statistice @ M, Drkin ang R. Dros:n.
Statiztical Methods : W.S. Dixon and F. Massey.
4 Shoct Text Book of Hedica1 statistics : A Bragford Hill,
Fyndamentals of Biometry @ L.N, Balaam, .

Practicals in Couyrse 20O 101 (A} Nonchordate

statistical Merhods @ G.W. Snedecor Aand W.O. Pochran
varticelia, Euglena, Stentor etc,

Stugy of scnidaria -~ Structure of Raroe, Pieurobranch1a.
Mincr Phyla - Clazsificatinn ag per theory course.

Stuay of Parasitic and Sedentary Crustaceans, '

Btudy of Head appendages n Crustacsans, '

Study of larvae of Echinoderms, .

Dissaction of Grasshopper - Digestive systam, Narvous system

T

PP _'.'.'_T‘

Reprodyctive sygtem. Mountings-mouth parts, spiraciez,
Eracticals ip Qourse 200 10% Lp) Biochemistry

Preparation of acid/Alkali of given normality and its
standardization,

Preparationsg of Buffer of given pH using nH mater.
Determination of concentrations of glucose by Colorimetric
metinod,

Estimation of Tyrosine by Folin phenol methcd.
Datermipations of pka values of giycine,

To saparate amino acids by paper Chromatography.

Isnlation of Casein from milk by isoelectric preripifarijn
Isglanion of egg atlbumen freom egg white hy hmmnn1um Zulpaate
pracipitation,

Estimate Urig-acid fraom the Lizard/Bird excrera;

Estimation of Protein by Biuret method,

Estimation of Cholesternl f[aAcetic anhydrate methoo) TNL
Fragments/Protein.

uantitative - determination of Total Hitrogen oy Kialdhsnt
Mathod/Soresson’s Method, N

Cetermination of Creatining in bliopd and Lrine by Pigrig ac d
Method. s

Practical Cerrecponding 1o 200 102 Environmental Bioalogy:
Estimation of root biomass. a .
Determination of Chlaorophyll 'a' and ‘b’ of tarrestrial plants by
using adcetong method. *
Estimation of 0 and CO from freshwater samples.

2 2 F

|
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Estimation of total alkalinity, carbonatss bi-carbonates,
hardness,

Determination of physical properties of water — sSuch as DH, .,
temperature, total golids (TS), Tetal dissolved salids (TDSY,
light penetration by using sachi dizc.

Qualitarive analysis of Zooplankton of 1otic efcosystem,
Sualitative analyeis aof Zooplanktonz of lentic acosystem,

Study of morphological, Physioiongical and protective adaptations
of  frezhwatar animals with suitable examples

Study of morphnlngical, Phvsiolngical and protactive adaptations
of terrasgtrial animals with sutable examplies .

study of ipnstruments used in study of Enviraonmgntal Riolicgy oM
metar  BOR incubator,COR  incubator, Colorimeter Spectrophotometar,
Flame photometer, turbidity meter, Envirgnmental chamber {any
thrael,

Biplagical assessment of watar polliution {any thras)

a) fivergity +indax,

B Kcthe's species deficit incex

¢ Ddum’ s index

d}  Sejueptial comparison index (501}

Measurement of dust fall.

Field trip to study pond/iake as an example of lgntic freash water
BCOSVETam,

Field trip to study river as example of Jlotic freshwater
acogvstem,

Field trap to grtudy terreatrial ecosvetem and pollution sffectad

Bracrical Carrgsponding 1o 70O 103 (a) Chordate -
Classificartion of Piscag/Tighas up T nrder, UL arder
Elasmobranchi, fNsteichthves, Dipnoi.

Classification of  amphibia wp 0 orgdar - suhorger,  Anura,
Urngela Apoda,

flagsification of Raptiles up to order - sutorder - Arspsida,
Ciapsicga,

Classification of aves yp to order - suborder -~ Palasocrathas
Neoagnethae

Classification of mammals up Lo ovder - suborder - Prototheria,

Metatheria, Euthogria,

Study cf Axial staletaon of Rabbit/any syuitsble mammal.

Study of Appendicylar skeleton of fabhit//epy suitable mammal,
Nissartion of Rat/any suitahle vertebrate o study crimingl
nerves

Nigsgertion of Rar/any s=nitable vertebrate to study criminsg)

nervas aytonomic nervous system.
Brydy cf eve muyscles in any suitable vertghrate,

Practical Corresponding to ZODO 103 (b) Biostatistigs

Formation of Frequancy distribution and Computation 2f  central
Tendency and Digpargiom,

brawing & random  sample from the population Ly using  Rarndom
Mumhar table

compuytetinon of Regression equations,

Determination of Regrassion squations,

Tect of Significance {Large sample tests)

Tegt of Bignifigance {Small sample tests)

tnaiyzis of CRD and RED ang its interpratarion
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200 20% {a)General Physiology

Ewcretion : Physinlpgy of excretion w.r.t. dasert animals.
Respiration - Blaod pigment Hasmogiohin and its:matabolism,
ciray’ation - taws of Haemodynamics, Rlood coaaulation, ETC
Norms™ and abnermal, ita significance, .

Muscle  Contraction @ Types muscle contractiang - Bimpla muzele
twitzh, izeometric and isotonis contraction. :
Temparatura relationsg : Adaptatinns to temperatuyre  ip poikila-
thermsz and thermal acclimatization,

Pines  gland structure and function,

Physiclogy of Tactile, Justatory and olfactary recaptors

Flaectin Encaphalogram (FEG) — ITts significance sleep, Menary
Immyne Syatem in Hyman,

)

200 201 (b)Y Writipg Seientific r reporte and
len_tmmmﬂumﬁnal_&h

Compi:ation of Eipgrimental Record : i
Writipng haelps vou remember, abserve and think, |
wr1h.hg An Aaconynt ~f an egpnr1m@qf dur1ng 1fq proanress
Writing a progress report.

»

communication - Internal reports, la2tters snd memorangs
Commuricatinon as part of sociencs,

How Baientists should write:

Explanation,  clarity, anp1eten 55, impartiality, arder
accurscy, ablectivity, s mpliciny Appropriatenass, halancs
hravity congiztancy, rontrol interest, [RrsUATIVEREST

procinion, sincerity, unity,
How fi write instructions
Unscientific writing examples_ .

Programme of writing: -
Think+ng and planning - information, ideas, topic, outlinaz, order
of praragraph writinag, ravising, '

ltee oY Vocabulary

Meaning of words, precise ysage, tautoelogy, S¥YNORYMS, URMRCSESAEY
qualiTication of word, ambiguity, . \

Techn:cal terms, nomencianure.

context, superflunus words, circumlogution, reason for verbosit:

lUge o~ good English : ‘ _ . L
Noun, pronoun, verb, sadverh  adiective, ConJuctiorn,  artin.os,
tensas, spelling ato,

Helping the reader

Decide what the resder needs to know.
writa for easy reading {how To bagin, contrcl, esxplain, sentence
lengtli, rhythm, style)

captyre and hold reader's anterest,
Nhstn-les to effective communication.

i

1

Humbers contribute to precision
The yszg of numbeyrs.
Thae usa of tables,

The se of graphs and diagrams,

+ £l
T

L

L
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130

1)

133

14)

The srt of illustrations, ink drawing, photography.
writing the legend or caption. '
Compioted 1ilustration. .

Reading; _ )
How to read, making notes as You raad, writ:ng a baok review,

The part of a research report ! .
Introduction, M/M Results, niscussion, Summary, ackpowledgemant |
Raference,

The part of thesis and project reports
pPraparing the manuscript.

Preparing the typescript,

Preaparing the index,

Praparipg the typescript for the printer.

Editing and correcting:

Technijque of Oral Pregsentation:

Preparaticon  of summary notes, choice and usé of audiovisual
techniquas, . Voice, pronounciation, puncrtuation, articulation,
spead of delivery. Justification, interest, hravity, giractna2ss,
sequence emphasis, citations, tautolceay.

Tha time factor,

Hypothasie/apalysis and synthesis.

guestinng ang angwers - Listeping, attentivenesst, miraumicoation.

Zoo 201 fb) Economic Zoology

study nof the following topics in relation To thoir e&conom::z
importance,

Frotozoa: 1) Parasitic protozoa - E, higtolytica, Trypannsoma,

Leizhmania and Malarial parasite. _
gnil  protozoa -~ Psaudomonas, Euglana their rale 0
aariculhire,

- |
-
N

porifera: tponge culture and its importance in inJustry and commerce.

roelenterata : foral raoafs as barriers their industrial aril
madicinal uses.

snnelida - Economic importance of Earthworms o

1) vorm farming, il Vermi compost, 1if) Natural ploughing,

Arthropoda
i) Frawn fisharies, iF)  Silkworm,
ii1) Honay Dees, iy) Lac-ingects
v Termites, vil Ticks and mites,
vit) Tngect wvectors viz. fleas, Houcefly, Mosguitaes oulew,
apopheles.

Mollusca

il Poar?! industry, ii) Ornamental value of Mol Tusca
i) Shell ipdustry iy) Food sources
v Role as intarmidiate hosts (Bionamics nob needead)



.

Echinodermata

Harmful role of

' tat value.
star fishers in oyeter farming nrnamenta

1 1
romes and Fishas iy Fond vatus
Eyc]njﬁﬂm_Parﬂs1fea ﬂnd Pradators 113 g?sh Jlue
i§) An}farf11‘7°r vi) Medicinal uges
Wl (A

Amph i

Fepti

bvec

¢11\ Crpamental uses 4

hia o :
i} ts Binlogical control agents,

iy food value _ N .
:111 role as experimental animals for rebearﬁh.

-I : . r - -

i?B Fole of Snakes 3% Rislogical contral agants.
i%} intivenom production.

) Foultry birds
ii) gpirds as pesns
ii1) Birds as pollinators ;
ivy pirds as Riological ccn;roi Agants, i
v} Nuisapcse value in aviation. 1

-

Mammals !

[ab ]

121

A,

1 Datry industry

i1} Pigoery

iii) Hidg, ivory, woal, bone industries,

iv) 0Goatary

v] sMammaliian pasts - Pigs, rats, Eanﬂicoota. sauirrels,  kats,
mammals atc.

viY Pale of Guineapige and Monkay as an1ma1w for raesasrah,

Referonce Book - 200 201 {a) General Physiglngy

Klsqhmidt - Nialsen {1979} -~ Animal Physiology @ Adaptat-on  &ara
environment, Cambridgs University Press,

C.L. Ralph (1978) - Introductory 2nimal Phyvsiolngy, MobGraw-Hill
N.Y,

E.Batldwin {1962) - Introduction to Comparative BRiochamistry,
Cambr-dge University Prass, :

feference Bogk J .
00 -200(D) Writing Scientific Reports
and Oral Presentation in Ennlish

Sciantigt Must Write, R.Narrass, (397R8), rhaoman and Hz1' | Jokn
wilay and [one, N Y,

Writ-.ng Sciantific Papers in Frglish (1978), Maszve S'Conngr  ard
F.Pewnr Woodford, Elgsvier  Excerpta Macica, Horth-Hollaad,

The art of plain =alk, Flesch, R.F. (1962 :00Y1i3r - Macmillar,
Londoae, N_Y '

Guida for preparation of scientifiz paper ;for putlticasson  ard
Guids  for  preparation of author’ Atztract foar puhldication,
UNESIR (1968) SC/A4D/E, valling, G H, {1662) Good English: How 1.2
writo 1t

Gragan 0.0, Zeience and Technolagy : &rn dintrepductisn te
‘ifnrwrurn Eﬂd ﬂd Hing1av Fublication Longan,

'Y

b

the



. it

&HQ?:Ehaﬂ?nwgngir;$ English Dictionaries

Englis . AS ledic ' ' Jaar

Engligh Ir dical Science, by Joan Macleap (137R)
9. Engliszh 1in y
Progs .

[ ]

O=ford

Education, by Elizabeth Larid (1977), xford Univ

References Book = 200 201 {b) Economic Zoolpgy

1Y Ecopemic 2

L ECr o aonlogy - by 1 :

., berue, New Delhi y Srivastava, commercial Fublicaticn

2 Ec i

! Ecnnmm}c Zoalogy - by Fred ¥. Theobald

3) Feconomic Zoology - B vigh :
Akachd o 4 ishwapremi K.K.

a) Akac -EEE Publigking Houee, Mew Dwihi,

) arasitoiogy - hy #.D. Chatarjea

51 Parasitology - hy kKudo

Ei :ﬁeful anq Destructiva Insects by - Maetrall ang TennT,

7) yman Series - comman Birds - Satim Al o

B} Indian Birds - salim Al

9)  Indian Snakes -~ [r. becras

10}  Fighes of Ingia - DOry Faucis

1) Zoolagy Phylum series - Kotpal R.L.

12} Life of Mampals - Young.

Z00 202 Callular and pevelopmental Biology

1Y Plagma membrape = structure, chemical nature, modals, passivze
and acLive Lrear sport,  Junctions, changas 1n memb-ang  dua2 1o
fartitization.

oY nhleraplast — Uitra structure and functions

2] | yecsome — ltra strunture and functions.

a\ Witochondria — U1Tra atructire Ang enzymes with functiors.

53 Rihcsomes - Structure and functions In hria¥,

g nell cyole - Mothods of analysic and rognistion, scntret Af

~lgavage pattern guring develogment
7} Mitogsis and Meiosis - Mitotic apparatus, centricies, By apton2mal
aompleX.
g) noncept of Growth - At gellular and organr level. i
g) nellylar differertiasion = concept, totipowenor. ger.ic central of
differgptiation.

10} Evye morphogenesis, ) o2 g

1) Trﬂnsformation, transﬁ?t?fm*nﬂt1ﬂn and transd1f-9r$nt1at151:
ANOCganes. ) .

13y Nuslescytoplasmic intoractiong, SomAtlc call  hybrooization,
rloring.

14) OCalliplar immunity .
y Ce!l agaeing and rall death,

refarence BopHs = 200 202Cellular and pevelopmental picicgy
1) tell Rigiogy = ne Robertes 8L al. 1975.
21 call and Molacylsr Bioiody ! puPraw E..).
2) Gane sxpression tewin B
a) Moleciilar giaingy of rhe Gene ° .0 wWatoon
8 Mitcchondrian o i ehninger B.
53 memt.rane of Mitochandria and Chloropiast o Racker,
7} rell fyusion o Harris,
B} Eytt1ogiea1 tachrigue - J,.R. Baker 1966,
931 aptag of fine structire Fawceht DM,
16} neve 1 pment aspecte of call cvele - camaron L.oL.

14
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Lysozomes and cell function : Pitt
The 2ell nuclaus @ Busch. #, P
Devalopmental Biology by Gillbert,

200 203-(2) Molecular Biglogy & Bictechnolosy.

Thearies of ¢rossing over - Mglecular basie of recopbinatiorn ano
rapatr, :
Ragiiation of Gene action - End product inhibition, erzyms
ragression and induction, Lackose system +n E. Cali, OQparon oon
capth. '

Orgarisation a7 eukaryotic genss - hamoglobin  Igh riikA |
2raarisation of tranecriptional unit i bacteriophasgs T Aro

-

euykar votes,
Tranecription and procassing of rDRA and mANA, DNE  raplicaticn,
ONA - Polyerasas, PCR technigue. -
Protein synthesis -mechapism of protien svnthesic,
Biotechnology ~ Definition, cultura methods, -

Genetic erginesring aims and technigues.

Application of Genetic 2ngineering tackrgiues.
Gel? apd tissue culture techniques and ita appligations,

1]

200 203 (b} Genetics

Recapitulation of principles of genetics, . ¢
Rleiotropiam, pcasition effect, penetrance ang axpressivity  ang
concaar of domipance, Balanced lethal SYStans,

Inbreading and heteronsis. :

GFeres  in populstion gene frequencies, genetic diversity, Harg:—
wginherg 'aw, changes in gens frequenciss im populatop dye o
mitation and migration, Effacts of pon-rardrm mating, dAaareacding
anGg genetic ang Jieve i
Role of Mutaticr in specimtion,

Sondgadation and transformation ir bamtaria ¥
Etruzeure and 1ifagvole of a bactariophaga (T2 arnd T2}, sirylant
ang temperate ashages, lvsogeny, transdiLotion ong ZFIOL 2
indusion, - ki

PRagz mutants and their impartanca, Fire stryctyre of aane  with
refarcace to rIT -sgian, ‘

i
i
i

RNA Phages ang tumor viryses and their lifacyclss.
Lifa cycle af Nawrospora. Tetrad analysia )
|
L

Referances Books - 70O 202 (b) Genetics
i

Dabrhapsky, T. : 1970 Geopetics of the EvolutfonaFy Progezs, Columbal

Fincham, . 2.3 and Day Fitngal Genetics

University Press, N Y.
i

Faleaner. [.§. : 1962, Introduction to Quantitative Gengting

{onaman, London. k

EI
H

Hayes, W. ! 19768  The Genetirs of Bacterim and Viruyzes Studisc in

Basic Gepetics and Malecylar Biology . Blackwal?l,
Scientifinc Publications, Oxford,
3

r

Lawin, B, : 1973, Gere Expression, val, 1 & 2, wWiley and TR,

Interscience Pubi,

15 1



Shorrock, B. : 1978, The Genetics of Diversity, Holder and Stoughton, -
London.
Strickberger M.W. : 1%76 Genetics, Macmillan, New York
Whitehouse, H.L.X.: Towards an Understandlng nf the Mechanism of
Heredity
The English language Bock Society and Fdward Arnold.

Practical w.r.t. 200 201 {a) Gehsral Physioclogy

1) To determine the chlorides in the bklood of human and crab.

2) Determination of nltrogenous excretory products.
(Urina, sample of Cow, excreta of cockroach, lizzard, kird)

3) To make a muscle nerve preparation to record muscle twitch in
suitable animals.

4] Effect of temperature on oxygen consumption in crab.

5) To estimate the amount of chloride present in the urine of a
mammal (Cow).

&) Effect of adrenaline on liver and muscle glycogen of Rat.

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

8) Study of reflex actien in any suitakle animals.

o) Circulatory response in Human sKin.

1) Quantitative estimation of blood sugar level, before and after
insulin treatment.

Practicals of Z300-202 : Cellular and Developmental EBielogy
1) study of electronmicrographs of varicus cells organelles
2} Study of principles of phase contrast, electronmicroscopy
3) Study of witosis in onion reocot tip/Rhea polen
4) Study of meisois in Grasshopper testes
(Special attention for prophase I stages)

5) Preparatlnn of chromosomes from bone marrow cells of Rat

&) Detection of carbohyderates (mucopclysaccarides and glycnqen}
by PAS reaction

7} Detection of protein by Bromophencol blue nethod

8} Detection of DNA by Feulgan reaction

9} Detection of mitochondria in tissue sections

10} Detection of RNA by Methyl green pyronin mnethod

11} Determination of chlorophyll pigments by acetone method

12) Temporary preparation of chick embryo

13} Permanent preparation of «chick embryo

14} Study of different types of eggs

15) Study of cleavags patterns in Amphiocxus, fish, snail, frog, bird
and mammals.

18} Study of Gastrulae in Ambhioxus, fish, frog, bird and marmal _

17) Study of cell death with suitable material

18} Study of regeneration in hydra/fplanaria.

Practicals of Z00-203 (&) Molscular Biolegy and Biotechnology

1) study of various technigues and instruments used in Subcellular
fraction and colorimetry nd Bzer's law.

2} Estimation of total protein content in different cell fractions
(Nuclear, Crude Mitochondrial) by Lowry's Method.

3) Isclation of DNAFRNA from biological sources.

4) Estimation of DNA by Diphenylamine reaction from different cell
fractions.

16
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8)

Tl

)

1}

23
2)

4)

&)

7l

Determination of RNA by Oreinol reaction ip given cell fractions
Determination of ' susrosefglveoerol density grafdiant and
centrifugation,

Lvsnsomal /Protase  activity in liver homogenate and sub-celiplar
fractions.

Vvizit to n piotachpology labf/tissue ayltura lab,

Study of external morphology and sexual dimorphism of Droscophila
matanpgaster - normal & mutants,

Study of monchybrid ¢rogss and ratin in D, malancgaster
Calautation of gene frequency of PTC fEET1ng -n the given hkuman
papylation and study of its pedarea

Styrdy of some sex linked charactares of D, mnTﬁnmnaafﬁr - whita
eye bar YR,

Styudy of genatic diversity in some morphn1091c11 charactars of 0,
malapogaster,

Calculation of gene frequency of A8 D b?nnd group in the given
humarn populatioan,

To detect synaprtic pairing of chromosomal abberafﬂnn in meietic
stages {PArophase-I) of Gasehopper/testes, H -

ZE=N=ZXT

JIWS/RYLL SMB0RZD0G Y
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