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DEPA
M.Sc. ZOO

The examination shall comp
Theory            
Paper -I Non-Chordata 
Paper-II Techniques and
Paper-III Biological Che
Paper-IV Cytogenetics : 
Practical    

Candidate must obtain minimu
PAPER I : NON-CHORDATA
 Nutrition in Protozoa; Re

patterns in helminthes para
 Origin of Metazoa; Organi

Coelenterata; Coral reefs; 
PAPER II: TECHNIQUES A
 Principles and uses o

Spectroflurophotometer, A
Sterilization, Inoculation a

 Separation and identificat
(TLC), Gas Liquid Chro
exclusion chromatography
Separation of biomolecule

PAPER III : BIOLOGICAL C
 Chemical equilibrium- La

change during biological 
Kinetics of enzyme- catal
Temperature Coefficient, A
Application of enzyme inh

 Structure and function 
carbohydrates lipids and 
transamination of amino 
amino acids (Phenylalani
Immoblized enzymes and 

PAPER IV- CYTOGENTICS
 Current status of Mendalis

genes; Sex-linked inherita
Numerical and structural c

 DNA replication, Transpo
genetic regulation; Mic
chromosome, Bacteriopha
cytometry and chromosom
Gene theraphy. 

 

���������	
�����
�	
			
General survey and classifica

museum specimens an
Protozoa : Vital staining and 

trichocysts in Param
preparation of Ceratium

Porifera : Permanent preparat
Coelenterata: Dissection (G

preparation of Hydra, 
Helminths : Study of feeding

and plant Nematodes, 
stages of liver fluke. 

Annelida: Dissection (Genera
earthworm, Dissection
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ARTMENT OF 
OLOGY (PREVIOUS

prise four theory papers and a pract
                
     
d Tools in Biology    
emistry     
Classical and Molecular   
       

Total : 
um pass marks in theory and practical
A 
eproduction in Protozoa; Salient featu
asites; Adaptive radiation in Polychaeta
ization and affinities of Porifera; Polym
Outlines of the ecology of soil nematod

AND TOOLS IN BIOLOGY 
of analytical instruments:- Balance
Atomic Absorption Spectrophotometry;
and growth monitoring, use of fermenta
tion of biomolecules by Chromatogra

omatography (GLC), Colum chromato
y, High Performance Liquid Chroma

es by electrophoresis; Principles of diffe
CHEMISTRY 
aw of Mass action; Elementary therm
redox reactions, acid, base, amphoteri
lyzed reactions, order of enzyme reac
Activation energy; Enzyme inhibition-

hibition techniques in pest control, Allo
of Vitamins and coenzymes; Aerob
amino acids (Glycolysis, HMP shun
acids Phenylalanine, tryptophan, aspa

ine, tryptophan, aspartate, proline and
their applications. 

S: CLASSICAL AND MOLECULAR
sm, Interaction of genes; Cytoplasmic 

ance; chromosome mapping; Sex chrom
chromosome aberrations and their signif
onsable elements in prokaryotes and 
robial genetics: Bacterial transform
ages; Molecular cytogenetic technique
me painting), Elements of Eugenics, I

ation of the lower non-chordate phy
nd slides.  

iodine preparation of Euglena, Param
mecium; differential counts of the 

m, Noctiluca, Paramecium, Vorticella
tion of gemmules, spongin fibers and 
eneral anatomy) of Sea Anemone, s
Obelia and other hydrozoan colonies 

g mechanism and regeneration in Plan
Planaria, selected Helminths parasit

al Anatomy) of Nereis, dissection of c
n of general anatomy , digestive syste
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ZOOLOGY 
S) SEMESTER – I 
tical test 
  
50 Marks 
50 Marks 
50 Marks 
50 Marks 
100 Marks 
300 Marks 

l examination separately.  

tures of parasitism in helminthes; Lif
a; Segmental organs in Annelida. 
morphism in Coelenterata; Colony form
des. 

es, Flame Photometry, Spectrophot
; Microbial techniques:-Media preparat

ations, Microbial assays. 
aphy:- Paper and thin layer chromato
ography, Ion exchange chromatograp
atography (HPLC), Affinity chromato
erential and density centrifugation. 

modynamic system; calculation of free
ic, Zwitter ions; Kinetics of enzyme r
ctions, rate equations, two substrate re
 Competitive and non- Competitive inh
steric enzymes. 
bic and anaerobic energy productio

nt, b-oxidation of fatty acids, deamina
artate, proline and threonine, Biosynth
d threonine), nucleotides, glycogen an

R 
inheritance; Environment and heredity

mosome, Sex determination; Multiple a
ficance. 
eukaryotes, Role of transposable elem

mation, transduction, conjugation, B
es (FISH, GISH, DNA finger printing
Imprinting of genes, chromosomes and

yla (Protozoa to Annelida) with the 

mecium and Vorticella- Study of cyclo
various stages of Monosystis; Per

a, Rectal ciliates of frog and Monocys
different kinds of spicules.  

study of Nematocysts of Hydra, Per
and Obelia Medusa. 
naria, Permanent preparation of selec
tes of cattle and poultry and differen

circulatory system and reproductive sy
em, excretory system, hemoceolomic 
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fe cycle 

mation in 

tometer, 
tion and 

ography 
hy, Gel 

ography; 

e energy 
reaction- 
eactions; 
hibitors; 

on from 
ation & 
hesis of 
nd urea; 

y; Lethal 
allelism; 

ments in 
Bacterial 
g, Flow 
d genes, 

help of 

osis and 
rmanent 
tis.  

rmanent 

cted soil 
nt larval 

ystem of 
system, 
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reproductive system a
Parapodia of Nereis, 
salivary and Nephradia

Techniques and Tools: B
Photometry, Atomic 
Centrifugation. 

Biochemistry: Isolation and c
• Demonstration of the e
• Estimation of nucleic a
• Comparative estimatio
• Quantitative estimatio

chromatographic separ
• Kinetic assay of the sa
• Study of the effect of s
• Inhibition of cholineste
• Estimation of total lipi
• Cytogenetics : Study 

any other insect with th
• Study of the salivary g
• Study of the life cycle 

Statistics:     Simple experim
mean, median, mode v
of tests of significance

            Distribution of Mark
 Exercise  
� � Dissection  
  Preparation 
  Technique/Inst
  Biochemistry e
  Cytogenetics ex
  Spotting (12 Sp
  Viva-voce 
  Class Records 
  
 

The examination shall comp
Theory            
Paper -I Higher Non-Ch
Paper-II Ecology and En
Paper-III Comparative A
Paper-IV Animal Behavi
Practical   

Candidate must obtain minimu

PAPER – I : HIGHER NON-
 Organisation and affinities

insects; Basic concept of in
 Adaptive radiation in M

Echinodermata; Brief ou
Ctenophora, Rotifera, Aca

PAPER – II : ECOLOGY AN
 Ecology : Concept of E

Grassland; Forest, desert 
body size; Concepts of 
Conservation of natural re
reproductive volume; Lif
selection population, dyna
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and nervous system of Leech, Perma
Ovaries, Nephridia, Blood glands a

a of Leech. 
Basic principles and functioning o

absorption spectrophotometry, P

colorimetric determination of the glyco
effect of epinephrine on the glycogen 
acids in testis of rat. 
on of protein content of the fat body of
on of the total free amino acids 
ration of these amino acids. 
alivary amylase, and study of the effec
substrate concentration on urease activ
erase activity in rat brain by organoph
id in fat body of cockroach and liver o
of mitosis and meiosis in onion root 
he acetocarmine squash method. 

gland chromosomes of Drosophila and
of Drosophila. 
ents on probability. Sampling of data 
variance and standard deviation. Sam
e. 
ks:    Time  : 6 Hour

  Marks  
   15 
   08 

trumentation  10 
exercise   20 
xercise   05 
pots)   24  
   10 
   08 

Total Marks- 100  

M.Sc. (PREVIOUS) SEMES
 

prise four theory papers and a pract
                

hordata     
nvironmental Biology   

Animal Physiology   
iour     
      

Total : 
um pass marks in theory and practical

 
CHORDATA 
s of Onychophora; Parasitism in Crusta
nsect pest management; Biology and co

Mollusca; Torsion in gastropods; Lar
utlines of the structure and affinities
anthocephala, Sipunculoidea and Echiur
ND ENVIRONMENTAL BIOLOGY 
Ecosystem and their types; Marine s
and parasitic habitat; Ecological adapt
homeostasis, Environmental stress a

sources; wetlands. Demography, life tab
fe history strategies, evolutions of sex
mics and its regulation; 
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anent preparation of Head reason, Ja
and spermathecae of earthworm and

of Microtomy, Spectrophotometry, 
Paper and thin layer chromato

ogen content of rat liver. 
yield from the liver. 

f cockroach and the liver of fish, frog 
in the tissues of cockroach and

cts of time, temperature and pH. 
vity. 
hosphate. 
of fish, frog and rat. 

tip, Sarcophaga and testis of grassho

d Chironomus. 

for the frequency diagram and calcul
mpling of data to demonstrate the app

rs 

STER – II 

tical test 
  
50 Marks 
50 Marks 
50 Marks 
50 Marks 
100 Marks 
300 Marks 

l examination separately. 

acea; Larval forms in Crustacea; Mouth 
ontrol of Lepisma; Pediculus, Cimex;  
rval forms in Echinodermata; Affin
s of minor phyla with special refer
roidea 

shores and estuaries; Freshwater; ter
tations, levels, mechanism and signific
and strain, acclimation and acclimat
bles, generation time, net reproductive 
x and mating systems, optimal size r

�"����  !�

aws and 
d Jaws, 

Flame 
ography, 

and rat. 
d paper 

opper or 

ation of 
plication 

parts of 

nities of 
rence to 

rrestrial; 
cance of 
tization; 
rate and 
r and k 
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 Environmental Biology :
of ecological effects; Env
Management of Industria
practices; Ozone depletion
Protocol (UNFCCC), Cop
with special reference to ai

PAPER III : COMPARATIV
 Mechanism of conduction

potential, synaptic transm
types, digestion and abs
categories of heart. 

 Osmotic conformity and 
terrestrial life; General c
phonoreceptors, mechnor
carbon dioxide transport,
different animals: Excreto
organs and their secretion 

PAPER - IV : ANIMAL BEH
 Evolutionary and neurolog

and hormonal control of 
Biological rhythms (Circa
learning, association learni

 Patterns of communication
with respect to primates), 
sexual selection, mating p
Behavioural genetics. 
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	������������
Behaviour: Study of Taxis; 

behavior; Pherom
Physiology: Comparative stu

rat.Comparative s
estimation of the 
fish, frog, bird an
respiratory rate o
function of temp
pharmacological m
Simple twitch; Th
the help of marker

Ecology:    Study of differen
fauna of soil by 
different localities
on; Moisture cont

Toxicology: Estimation of th
selected organism

Distribution of Marks:  
 Exercise  
� � Dissection  
  Preparation 
  Physiology exe
  Ecology exerci
  Behaviour exer
  Spotting (12 Sp
  Viva-voce 
  Class Records 
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: Pollution monitoring schemes with sp
vironmental diseases with special refer
al and Biomedical Waste, Socio-econ
n, Global warming, Summits for contro
enhagen summit), Challenges of climat
ir, water and sound.  

VE ANIMAL PHYSIOLOGY 
n and transmission of nerve impulse: Ne
mission and neurotransmitters; Patterns 

orption of food; Poikilothermy; Circ

regulation : Stenohaline, Euryhaline 
characteristics of stimulus and respon
receptors, equilibrium reception; Res
 Respiratory adaptation to low oxyg

ory products, Biosynthesis of urea and
in non chordates and chordates. 

HAVIOUR 
gical basis of behaviour, Innate behavio
f behaviour, Orientation with special 
adian & circanual rythms), Learning &
ing reasoning cognitive skill). 
n (Chemical, visual, light, audio, Spec
Social behaviour with reference to inse

patterns, parental care, migratory behav
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����
Kinesis; Habituation; Trial and erro

monal communication with reference to
udy of total count of the erythrocy
study of the differential leucocyte cou
haemoglobin content of blood, colour
nd rat.Determination of haemetocrit 
f rat in relation to size and sex; Fis

perature.Study of the functional pro
methods, using acetylcholine and adr
hreshold strength; Curation; to tetanus
r. 
nt structural adaptations to ecologica
froth floatation method.Comparative

s: Temperature, pH, carbonate, sulpha
tent in soil sample. Study of seasonal v
hreshold and/or LC50 and/or other mo
ms. Study of TDS, COD, BOD caused 

  Time  : 6 Hour
  Marks  

   15 
   08 

ercise   15 
ise   10 
rcise   10 
pots)   24  
   10 
   08 
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pecial reference to bio-indicators and pr
rence to carcinogenesis and radiation i
nomic aspects of environmental polic
ol of green house gases (Earth summit
te change, Nuclear winter, Environmen

ernst equation, ionic basis of resting an
of nutrition and digestion: origin of n

culation: Types of circulation, physi

animals, Hypo and hyper environm
nse reaction: Chemoreceptors, photore
piration: Respiratory pigments, oxyg

gen tension; Pattern of nitrogen excre
d uric acid; Comparative study of end

or, Stereotyped and acquired behaviour
reference to insects, birds & bats; 

& memory (conditioning, habituation,

ies specificity of songs, evolution of la
ects and primates; Sexual behaviour: Co
viour of fishes and birds; Territorial beh
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or learning; Visual discrimination; F
o sexual/special behaviour. 
ytes and leucocytes of fish, frog, b
unts of fish, frog, bird and rat. Color
r-index and mean corpuscular hemogl
in fish, frog. bird and rat.Determina
h at different temperatures; Cockroa

operties of the cardiac muscles of f
renaline.Studies on skeletal muscles 
s. Determination of the passage of fo

al conditions.Study of the micro and
e estimate of physico-chemical ecofa
ate, nitrate and turbidity in freshwater 
variation in plankton population. 
ortality measurement of selected toxic
by the  effects of pollutants in water b

rs 
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rediction 
injuries; 
cies and 
t, Kyoto 
ntal laws 

nd spike 
nutritive 
ological 

ment and 
eceptors, 
gen and 
etion in 
docrines 

, Neural 
Instinct, 
, insight 

anguage 
ourtship, 
haviour, 
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Feeding 

ird and 
rimetric 
lobin in 
ation of 
ach as a 
frog by 
of frog: 
od with 

d macro 
actor in 
sample 

cant for 
bodies. 
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The examination shall comp
Theory            
Paper -I Chordata 
Paper-II Animal Develo
Paper-III Biostatistics, Pr
Paper-IV (a) Fishery  Bio
    Develop
  (b): Entomolog
      develop
  (c): Cell Biolog
Practical   

Candidate must obtain minimu
 
PAPER - I : CHORDATA 
 Origin of Chordates; Inte

Holocephali, Crossopteryg
 Origin of tetrapoda; Neote

birds; Birds are glorified re
PAPER - II : ANIMAL DEVE
 Gametes, structure and for

Nature of eggs and their c
viviparity in mammals; Ce
fetal deformities. 

 Determination of polarity 
concept; Differentiation a
Ageing and cellular death;

PAPER - III : BIOSTATISTI
 Biostatistics : Measures o

variance, f-test ; Null hyp
regression and probability

 Principles of Taxonomy 
systematics and its impor
conventional and newer a
numerical taxonomy; Dim
production of additional li
infra-specific categories, 
taxonomic characters; Pro
different kinds of taxono
publications, type of con
(ICZN)– its operative pri
formation of scientific nam

 Evolution : Neo-Lamarck
Genes in population: Hard
Mega evolution, Evolution

PAPER - IV : (a) Fishery Biol
 Morphology : Structure a

types of caudal fins; Spec
organs, Poison glands, Ne
Ultimobranchial body, Cor

 Physiology : Physiology o
 Development : Gastrulatio
PAPER - IV : (b) Entomolgy 

 The integumentary system
sclerotization, colouration 
modification; Thorax : ter
coupling mechanism and a
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Total Marks- 100  
 

M.Sc. (FINAL) SEMEST

prise four theory papers and a pract
                
     

opment and Morphogenesis  
rinciples of Taxonomy & Evolution 
ology- Morphology, Physiology and  
pment of Fishes  
gy - Insect morphology, physiology &
pment 
gy- Cytological Techniques  
        

Total 
um pass marks in theory and practical

errelationship of Ostracoderms, Placod
gii and Dipnoi; Origin of paired fins in t
eny in Amphibia; Origin and evolution o
eptiles, Adaptive radiation in Eutheria, 
ELOPMENT AND MORPHOGENE
rmation; Fertilization (pre- and post-fert
cleavage; Gastrulation; Organogenesis o
ellular and biochemical events in metam

and symmetry; Pattern regulation in i
at the level of chromosomes; Regene
; Transgenic animals and knock outs (pr
ICS, PRINCIPLES OF TAXONOMY
of central tendencies and variations in

pothesis and Chi-square test; Distributio
; 
: Definition and basic concepts of Bios

rtance and application in biology; Tren
aspects – chemotaxonomy, cytotaxono
mensions of speciation and Taxonom
neage, species concepts – species categ
theories of biological classification h
ocedure in Taxonomy: Collection, pr
omic keys, their merits and demerits
ncept– different zoological types, int
nciples, interpretation and application

mes of various taxa. 
kism, Neo-Darwinism and Synthetic t
dy Weinberg Law and Sewell Wright 
n in action 
logy- Morphology, Physiology and De
and Functions of – Ear-Air Bladder c
cialized organs in fishes; (Electric orga
ervous system and sense organs); Endo
rpuscles of Stannius and urophysis). 

of digestion, Respiration, Osmoregulatio
on, Neurilation, Organ formation, Larva
- Insect morphology, physiology & de

Section – A : Insect morpho
m: histology of the integument, physical

and moulting, Morphology of the head
rgites, legs and their modifications, wi
abdomen, pre-genital abdominal appen
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TER - III 

tical test 
  
 50 Marks 
 50 Marks 
 50 Marks 
 50 Marks   

&  50 Marks 

 50 Marks 
 100 Marks 
: 300 Marks 

l examination separately. 

derms; General organization and affin
teleosts; Rhynchocephalia. 
of Reptiles, Birds, Mammals; Aerodyna
Origin and evolution of Man. 

ESIS  
tilization events, Biochemistry of fertili
of vertebrate brain, eye and heart; Evol
morphosis of insects and amphibians; C

insect imaginal discs; Induction and or
eration and gradients in developing s
roduction, application, embryonic stem 

Y & EVOLUTION  
n data, Tests of significance: t-test, ana
on: Normal; Binomial and poison, corr

systematics & Taxonomy: Historical re
nds in Biosystematics : Concepts of d
omy, ethotaxonomy, molecular taxono
mic characters : Types of lineage c
gory, different species concepts, subspe
hierarchy of categories, taxonomic an
reservation, identification, taxonomic 
s, systematic publications, different k
ternational code of zoological nome

n of important rules, zoological nomen

theory of evolution, Isolation and spe
effect, Micro evolution, Macro evolut

evelopment of Fishes 
onnection and Weberian Apparatus; D
ans, Sound producing organs; Light pr
ocrine glands: (Hypophysis, Thyroid, A

on, Excretion and Reproduction 
al development, Metamorphosis 
evelopment 
ology 
l property and chemical composition of
d : tentorium, antenna and mouth parts a
ing structure and venation, their modif
dages, external genitalia, Nervous syste

�$����  !�

nities of 

amics in 

ization); 
lution of 
auses of 

rganizer 
systems; 
cell). 

alysis of 
relation, 

sume of 
different 
omy and 
changes, 
cies and 
nd non-
keys – 

kinds of 
nclature 
nclature, 

eciation; 
tion and 

Different 
roducing 
Adrenal, 

f cuticle, 
and their 
fications 
em : the 
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neurons, central visceral 
reception, proprioception
photoreception (compound

 Circulatory system : dors
circulation, composition 
metamorphosis, types of l
glands : structure and func
and metabolic activities, m

 Alimentary system : nutr
absorption; Respiratory sy
respiratory adaptations o
arrangements, physiology 
male and female reproduct

PAPER - IV : (c) Cell Biology
 Elementary principles of p

electron microscope, scann
x-ray diffraction, radioauto

 Methods of cell tissue cu
glycogen, RNA, DNA, ph
Nucleic acid hybridization

���������	
�����
�	
�

• General classification 
• Dissections and Prepar
• Experiments on artifici
• Mounting of egg’s an e
• Study of hormonal con
• Incubation and mounti
• Study of prepared slide
• Microtomy of embryon
• Application of window

moments. 
• Determination of the e
• Study of the developm
• Experiment on regener

Distribution of Marks:  
 Exercise  
� � Dissection  
  Preparation 
  Microtomy 
  Embryology 
  Spotting (10 sp

Class Records 
    
 

The examination shall comp
Theory            
Paper -I Comparative A
Paper-II Economic Zool
Paper-III          (a): Fishery Bio
                        (b): Entomolog
                         (c): Cell Biolo

fundam
Paper-IV          (a): Fishery bio
                         (b): Economic
                                      Insects
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and peripheral nervous system; Sen
n, sound perception), chemorecept
d eyes, image formation, stemmata, oce
sal vessel, accessory pulsating structu

and function of haemolymph; D
larvae and pupae, Exocrine Glands : s
ction of non-neural, neural and peptide 

moulting, polymorphism and diapause. 
rition, feeding behaviour, morphology
ystem : structure of tracheae, tracheoles
of aquatic and parasitic insects; Excr

of excretion (nitrogenous excretion, s
tive system;  
y- Cytological Techniques 
phase, interference, polarization, fluore
ning electron and atomic force microsc
ographs. 
ulture; Chemical basis of fixation and 
hosphatase, esterases and oxidases; Pu

n, Enzymatic application of DNA by PC
 

and survey of the structure or organiz
rations of the principal Chordate type.
ial ovulation insemination in study of 
embryos of snail . 
ntrol of amphibian metamorphosis. 
ing of chick embryo. 
es of the embryology of frog, chick an
nic stages. 

w techniques insitu study of chick emb

effect of temperature on the embryonic
ment of selective organs through preser

ration in Planaria; regeneration of tail
  Time  : 6 Hour
  Marks  

   25 
   15 
   10 
 exercise  15 

pots)   25 
   10 
 Total Marks- 100  

 

M.Sc. (FINAL) SEMEST
 

prise four theory papers and a pract
                

Anatomy of Vertebrates  
logy & Wildlife   
ology- Taxonomy and ecology of Pisc

gy- Ecology, Evolution and Taxonomy
ogy– Cellular organization and  
mental processes: Cell structure 

ology- Applied  Ichthyology   
c Entomology- Beneficial and Harmfu
s, Insect Pest Management 

���������	��������������	
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sory mechanisms : mechanoreceptors
tion, thermoreception, hygroreceptio
elli); Bioluminescence and sound produc
ures, sinuses and diaphragms, mechan
Development: post-embryonic devel
tructure and function, pheromones; En
hormones, regulation of general body f

y of the gut and physiology of digest
s, air-sacs, spiracles, physiology of resp
retory system : Malpighian tubules 
alt and water balance); Reproductive s

escence and electron microscope (trans
copy); Theory and application of freeze

cytochemical localization of proteins
urification and fractionation of nuclei

CR. 

ation of the Chordate phyla.  
. 
f the life history stages of frog and inse

nd mammals and mammalian placenta

bryo with special reference to morpho

c development of chick. 
rved specimen and prepared slides. 
l and limb in amphibian larva and liza
rs 

TER – IV 

tical test 
  
 50 Marks 
 50 Marks 
ces  50 Marks 
y 50 Marks 
 50 Marks 

 50 Marks 
l 50 Marks 

������  !�

s (tango 
on and 
ction. 
nism of 
opment, 
ndocrine 
function 

tion and 
piration, 
and its 

system : 

smission 
e-drying, 

s, lipids, 
ic acids, 

ects.  

ation. 

ogenetic 

ards 
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                         (c) : Cell Regu
differen

Practical   

Candidate must obtain minimu
PAPER - I : COMPARATIVE
 Comparative anatomy of th
 Integumentary system; Dig
 Circulatory system; Excret
PAPER - II : ECONOMIC ZO
 Economic Zoology : Pra

culture; Leather industry; P
 Wildlife : General study 

conservation of the Asiati
Sanctuaries; National park
and their activities and pro

PAPER - III : (a) Fishery Bio
 Taxonomy of fishes up to 
 Adaptations to different m

between fishes and their ab
contents in water, light, 
factors- Inter specific, inte
fishes and with outer organ
pollutants, industrial water

PAPER - III : (b) Entomology
 Insects and the abiotic Env

interactions: Plant and ins
selection by insects, Chem
chemicals, response of ins

 Insect origin and evolu
entognathous and ectognat

  Outline classification of in
 Thysanura: Machilidae,

Ephemeridae; Odonata: Z
Gryllidae, Gryllotalpidae
Dictyoptera: Blattaria 
Termitidae; Pscocopter
Haematopinidae, Pedicul
Lophopidae, Cicadidae, 
Margarodidae, Lacciferida
Anthocoridae, Lygaeidae
Belostomatidae, Nepidae;
Planipennia (Chrysopidae
Polyphaga (Hydrophilida
Coccinelidae, Tenebrion
Siphonoptera : Pulicida
Simulidae, Chironomidae
Bombyliidae, Cyclorrhy
Calliphoridae, Tachinidae
Psychidae, Plutellidae, G
Papilionidae, Geometrida
Hymenoptera : Symphy
Evaniidae, Cynipidae, C
Formicidae, Pompilidae,
preservation of insects. 

PAPER - III : (c) Cell Biology
 The Nucleus (The nuclear

nucleus, the nucleolus;  
across the membrane; Pro
protein secretion, the smo
apparatus (organization o
metabolism in the Golgi, 
lysosomal acid hydrolases
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ulations- Cell communication and  
ntiation 
        

Total 
um pass marks in theory and practical
E ANATOMY OF VERTEBRATES 
he following systems of vertebrates:  
gestive system; Respiratory system; Ske
tory system; Reproductive system. 
OOLOGY & WILDLIFE 
awn culture; Fish Culture, Pearl cultu
Pharmaceuticals from animals, white re

of wildlife; Endangered wild animal
ic lion, ‘Project Tiger; Project Crocodi
ks and biosphere reserves; Major organ
ogrammes, Wild life ecotourism manage
logy- Taxonomy and ecology of Pisce
orders; Detailed taxonomic study of fis

modes of life with special reference to 
biotic and biotic environment; Abiotic 
sound, electric currents, bottom depo

errelationship among fishes with other o
nisms; Pollutants affecting fishery wate
r, Radio-active wastes, Sewage fed fishe
y- Ecology, Evolution and Taxonomy
vironment: Effect of temperature, moist
sect herbivore relationship, Primary a
mical defence in plants, Allocation o
ects to chemical defence, temporal avoi

ution: Ancestry of insects, origin and
thous apterygotes. 
nsects; characters, classification and exa
, Lepismatidae; Collembola: Smin
Zygoptera, Anisoptera, Anisozygoptera;
e, Acrididae; Phasmida: Phasmid
(Blattidae), Mantodea (Mantidae); 

ra: Psocidae; Mallophaga: Phil
lidae; Hemiptera : Homoptera, Co
Membracidae, Cicadellidae), Stenorr
ae, Pseudococcidae, Coccidae, Diaspid
e, Pyrrocoridae, Coreidae, Scutelleri
; Thysanoptera : Terebrantia (Thriti
e); Coleoptera : Adaphaga (Carab
ae, Lucanidae, Scaribaeidae, Buprest
nidae, Meloidae, Cerambycidae, C
ae, Ceratophyllidae; Diptera: Nema
e, Bibionidae, Myctophillidae, Cecid
yncha (Syrphidae, Agromyzidae, 
e, Hippoboscidae); Lepidoptera : M

Gelechiidae, Torticidae, Cossidae, Pyr
ae, Bombycidae, Saturniidae, Sphing
yta (Siricidae, Cephidae, Tenthredini

Chalacidae, Aganonidae, Pteronalidae,
, Vespidae, Sphecidae, Negachilid

y– Cellular organization and fundame
r envelop and traffic between the nucleu
Plasma membrane structure and chem
tein shortening and transport: endoplas
ooth ER and lipid synthesis, export of
of the Golgi, protein glycosylation 
protein sortening and export from the

s, endocytosis and lysosome formation
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 50 Marks 

 100 Marks 
: 300 Marks 

l examination separately. 

eletal system. 

ure; Apiculture, Sericulture, Poultry an
evolution. 
l species; Wildlife conservation progr
ile, Project Hangul, Project Elephant, W
nizations concerned with wildlife conse
ement. 
es 
hes of Uttar Pradesh and Bihar. 
Hill stream and deep sea fishes; Rela
factors: density and pressure, temperat

osits and particles suspended in water
organism; Intraspecific interrelationship
ers with special reference to oil spills, d
eries; Planktons in relation to fish produ
:  
ture and light on insect population; Inse

and Secondary metabolic plant produc
of protective chemicals, primary role o
idance of chemical, semiochemicals.  
d evolution of insects, relationships b

amples of following taxa: 
nthuridae, Entomobryidae; Ephemer
; Orthoptera: Schizodactylidae, Tettig

dae, Phyllidae; Dermoptera: Forfi
Isoptera: Mastotermitidae, Kaloter

lopteridae, Trichodactidae; Siphun
oleorrhyncha, Auchenorrhyncha (Ful
rhyncha (Psyllidae, Aleyrodidae, Ap
didae); Heteroptera : Rediviidae, Cim
dae, Pentatomidae, Gerridae, Noton
idae), Tubulifera; Neuroptera: Mega

bidae, Cicindellidae, Dytiscidae, Gyr
tidae, Elateridae, Lampyridae, Derm
Chrysomelidae, Bruchidae, Curculio
atocera (Tipulidae, Psychodidae, Cu

domyidae), Brachycera (Tabanidae, A
Drosophilidae, Gasterophilidae, Mu

Monotrysia (Neplialidae), Ditrysia (T
rlalidae, Hyblacidae, Nymphalidae, P
gidae, Arctiidae, Nocxtuidae, Lyman
dae), Apocrita (Ichneumonidae, Drac
, Eulophidae, Trichogrammitidae, Sc
ae, Xylocopidae, Apidae) Collectio

ental processes: Cell structure 
us and cytoplasm), Internal organizatio
mical composition; movement of sub
smic reticulum (the endoplasmic reticul
f protein and lipids from the ER); Th
within the Golgi, lipid and polysac

e Golgi apparatus); Lysosomes (ultrast
n, phagocytosis and autophagy); Bioen

�!����  !�

nd Lac-

rammes, 
Wildlife 
ervation 

ationship 
ture, salt 
r; Biotic 
p among 
domestic 
uction. 

ect Plant 
ts, Host 
of toxic 
 
between 

roptera: 
goniidae, 
iculidae; 
mitidae, 

nculata: 
goridae, 

phididae, 
micidae, 
nectidae, 
aloptera, 
rinidae), 

mestidae, 
onidae); 
ulicidae, 
Asilidae, 
uscidae, 

Tineidae, 
Pieridae, 
ntriidae); 
conidae, 
coliidae, 
on and 

on of the 
bstances 
lum and 

he Golgi 
ccharide 
tructure, 

nergetics 
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and metabolism (mitoch
proxisomes –functions of p

 Chromosome morphodyna
 Apoptosis and natural cell 
PAPER - IV : (a) Fishery Biol
 Marine, freshwater, estuari

require-ments of Carps, Si
rearing, stocking, transpo
Preservation, processing, 
Larvivorous fishes and pub

 Composite fish culture, c
symptoms, etiology and tre

PAPER - IV : (b) Economic E
 Beneficial Insects : Biolo

medicines, insects in biolo
forensic entomology;  
insects; Pests of sugarc
infuscatellus, Emmalocera
varicornis, Hieroglyphus s
and fruit trees: Quadras
Papilio demoleus; Pests 
Phthorimoea operculella, 
proxima, Lipaphis erysimi
gossypiella, Bemisia tabac
Sitophilus oryzae, Trogod
Sitotroga cerealella; Pes
Xynopsylla cheopis; Ticks 

 Components of Insect Pes
sticky barriers, electrical 
trash; Cultural control : Cr
destruction or provision o
Chemical control: Insect
appliances), Mode of actio
insecticides. Biological co
predators and parasitoids)
technique, breeding, insec
quarantines; Concept of in

PAPER - IV : (c) Cell Regulat
 Cell signaling: General pri

Signaling of steroid and th
surface receptors; Interfero
early animal embryo, Cel
cells and their maintena
by simple duplication, Ren

 The cell division cycle : T
extracellular signals, Cell c
evolutionary process, caus
and treatment, Molecular g

 The immune system : T
properties of antibodies, T
antibodies, T-cell recepto
antigen presentation on to
cells repertoire;  Control
Hormone regulation or ge
switches, Post transcription
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Cell- Biology: 

• Handling and use of ph
• Quantitative estimation
• Cytochemical localizat

���	
���
������	��
�������	
�	���
���	�����������	
�	���
���	�����������	
�	���
���	�����������	
�	���
���	����
���
���
���
���

hondria– organization and function, 
peroxisomes);  Ultrastructure and funct
amics and achromatic apparatus in cell d
death. 
logy- Applied Ichthyology 
ine reservoirs and coldwater fisheries o
iluroids and Murrels, Carp cultivation in
ort and mortality of fish fry; Ferti

transport and marketing of fish, f
blic health; Development of fisheries in
age culture and culture of exotic fishe
eatment of diseases of food fishes; Fish

Entomology- Beneficial and Harmful 
ogy of beneficial insects (Apis, Bomby
ogical research, pollination by insects, 
Harmful insects : Life history, mode 
cane: Aleurolobus barodensis, Pyrill
a depresella, Odontotermes spp.; Pests 
spp., Nephotettix bipunctatus, Chilo zon
spidiotus pernicious, Eriosoma laniger
of vegetables: Rhaphidopalpa foveic
Pieris brassiccae, Bactrocera cucurvi

i, Bagrada picta;   Pests of Fibre 
ci, Dysdercus koenigi, Diacrisia oblique
derma granarium, Tribolium spp., Cal
sts of livestock : Phlebotomus spp
and Mites of Economic Importance. 

st Management; Physical and mechani
grid, low and high temperature, radia

rop rotation, tilling the soil, destruction 
of alternate hosts, time of planting and
ticides– classification, properties, syn
on, repellents, attractants, development o
ontrol: Inoculation, augmentation and 
), selection criteria of a promising na
ct-resistant host plants; Legal (Regula

ntegrated pest management (IPM) in agr
tions - Cell communication and differ
inciples of cell signaling, Forms of sign
hyroid hormones through intracellular 
on; Cellular mechanisms of developm
ll memory, cell determination and the
nce : Maintenance of the differentiated
newal by stem cells, epidermis, Renewa
The general strategy of the cell cycle, R
cycle check points, Regulation of cell c
ses and types of cancer, Properties of 
genetics of cancer. 
The cellular basis of immunity, Antig
The fine structure of antibodies, Produc
ors and subclasses, AIDS, MHC (Ma
o T cells, Cytotoxic T Cells, Helper T C
lling gene expression : An overview 
ene control, DNA binding motifs in g
nal controls. 

�
�	

hase contrast microscope. 
n of DNA, RNA, alkaline phospahate
tion of phosphatases, RNA, DNA, pro
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mechanism of oxidative phosphor
tions of ribosomes. 
division; Physiology of a dividing cell; 

of India;  Fish culture-Nu
n India;  Spawning, collection, hat
lization and management of Fishery
food value and flavour of different
n India. 
es, induced breeding;  Common enem

h-based industry and their byproducts. 
Insects, Insect Pest Management 

byx, Kerria), insect products, use of in
insects as consumers, scavengers and 
of damage and control measures of fo

la perpusilla, Tryporyza nivella, Ch
of cereal crops: Hispa armigera, Lep

nellus, Pachydiplosis oryzae;  Pests o
rum, Idiocerus atkinsoni, Oryctes rhin
collis, Epilachna spp., Leucinodes or
tae, Earias vittella; Pests of oilseeds: 
Crops : Helicoverpa armigera, Pectin

e;  Pests of stored commod
llosobruchus chinensis, Corcyra ceph
p., Tabanus striatus, Hippobosca ma

ical control, handpicking and crushing
ation, destruction of crop residues, we

of places of breeding or over wintering
d harvesting, trap crops, nutrient mana
nergists, formulations, application (in
of insect resistance against insecticides
conservation of natural enemies (Pat

atural enemy; Genetical control: Steri
atory) control: Enactment and enforcem
ro-ecosystem. 
rentiation 
naling. Classes of cell surface receptors 

receptors, Signaling via-G-Protein lin
ment : Mechanism of cell diversificatio
e concept of positional values; Differe
d state, Tissues with permanent cells, R
al by pluripotent stem cells. 
Regulation of the cell cycle by cell gro
cycle progression; Cancer : Cancer as a

cancer cells, Molecular diagnosis, pre

gen & Antibody interactions, The fu
ction & Synthesis of polyclonal & Mon
ajor Histocomptability Cells), Molecu
Cells and T Cell activation, Selection o
of gene control, promoter and operato
gene regulatory proteins, Working of 

. 
oteins, lipids and glycogen. 

�%����  !�

rylation, 

 

utritional 
tcheries, 
y pond; 

fishes; 

mies and 

nsects in 
as food, 

ollowing 
hilotraea 
tocorisa 

of fruits 
noceros, 
rbanalis, 

Athalia 
nophora 

dities : 
alonica, 
aculata, 

g, use of 
eeds and 
g refuge, 
agement; 
ncluding 
; Herbal 
thogens, 
ile-male 
ment of 

protein, 
ked cell 

on in the 
entiated 
Renewal 

wth and 
a micro-
evention 

nctional 
noclonal 
ular and 
of the T 

or genes, 
Genetic 
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• Study of chromosomal
and grasshopper; bone

• Prepared slides of chro
• Study of salivary gland
• Identification and stud
• Drosophila culture tec
• Cytochemical localizat

glycogen. 
• Supravital staining of N
• Study of prepared slide
• Study of prepared slide
• Bacterial culture techn
• Isolation of nuclic acid

Distribution of Marks:  
          Exercise  
� � Cytochemical l

Vital staining 
Microtomy 
Isolation of nuc
Spotting (15 sp
Dissertation + S
Class records 

    

 
Entomology: 

• Detailed study of the e
• Dissections of differe

Larvae; Wasp/ Honey 
• Permanent preparation

accessory gland of ho
scales of a lepidopter
concerning locomotion

• Study of prepared slid
brain; Whole mounts 
wings and sting appara

• Determination of pH o
• Qualitative assay of fre
• Quantitative estimation
• Qualitative determinat
• Determination of the ra
• Collection of different 
• Collection, preservatio
• Permanent preparation

from different groups. 
• Identification of variou
• Study of various group
• To study histology de

material. 
• Study of life- histories 

 
Distribution of Marks:  
          Exercise  
� � Major dissectio

Minor dissectio
Preparation 
Taxonomy (Ide
Physiology 
Spotting (10 Sp
Dissertation 
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l behaviour during cell division, using
e marrow of rat) tissues and plants (oni
omosomal behaviour during cell divisi
d chromosomes of Drosophila and/or 

dy of mutant forms of Drosophila. 
hnique. 
tion of golgi complex, mitochondria,  

Nissl bodies, mitochondria and cytopl
es of various cytoplasmic organelles a
es of various stages during mitotic and

niques. 
ds.    

  Time  : 6 Hour
   Marks 

localization   20 
    05 
    05 
clic acids   05 
pots)    20 
Seminar (25+10)  35 
    10 
  Total Marks- 100  

external features of grasshopper. 
ent systems of; Grylotalpa; Dysderc
bee: Dung; Beetle/Water beetle. 

n of: Testis of cockroach; Salivary gl
ousefly; Sting apparatus of wasp/ hon
ran insect; Legs of terrestrial and a
n. 
des of: T.S./L.S. of integument and t
of thoracic/ abdominal spiracles, dif

atus of honeybee/wasp. 
of insect guts and haomolymph. 
ee amino acids from haemolymph and
n of glycogen, protein and lipid. 
ion of uric acid from fat body/malpigh
ate of passage of food through gut. 
kinds of larvae and pupae of insects. 

on and identification of locally availab
n of mouth parts, antennae, wings, leg

us insect pests, their life-histories and 
ps of insecticides and equipments used
emonstrate the presence of lipid and 

of beneficial insects and their produc

  Time  : 6 Hours 
   Marks 

on    15 
on    05 
    05 

entification of two insects) 08 
    08 
pots)    20 
     25 
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g squash preparations of  animal (teste
ion root tip) tissues. 
ion. 
Chironomous larvae. 

acids and alkaline phosphatases and 

lasmic vacuoles. 
and inclusion. 
d meitotic cell divisions. 

rs 
 

cus; Housefly/Calliphora; Moth/ Bu

land of Dysdercus; Ovary, spermathe
ney bee; Spiracles of a caterpillar an
aquatic insects showing special adap

the various regions of gut, ovary, tes
fferent types of antennae, legs, mout

d fat body. 

hian tubules. 

ble insects. 
gs, spiracles and external genitalia of

materials damaged by them. 
d for insecticides application. 
glycogen in microtomy sections of 

cts. 
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es of rat 

utterfly/ 

eca and 
nd wing 
ptations 

stis and 
th parts, 

f insects 

suitable 
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Viva-voce 
Class records 

    
 
Fish Biology: 

• Study of organ system 
• Study of accessory resp

Amphipnous. 
• Study of air bladder an
• Morphology of olfacto
• Preparation of a skelto
• Study of prepared micr
• Osteolosy of Wallago.
• Quantitative estimation
• Demonstration of colo
• Systematics of marine 
• Structural adaptations 
• Qualitative and quantit
• Estimation of dissolve
• Oxygen consumption i
• Study of food and struc

alimentary canal, olfac
• Study of age and grow
• Study of amphibious, e
• Study of common aqua
• Study of fishing gears,
• Soil factors.  

	
Distribution of Marks:  

� � ��������	�
Major dissection 
Minor dissection 
Preparation  
Taxonomy (Identificat
Physiology Exercise 
Spotting (10 Spots) 
Dissertation   
Ecology Exercise  
Viva-voce  
Class records  
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    07 
    07 
  Total Marks- 100  

of Scoliodon,  Labeo and Wallago. 
piratory organs and their blood supply

nd ear connection in Notopterus and G
ory organs and their inervation in teleo
on and an alizarine mount of fish. 
roslides. 
 
n of liver glycogen and blood glucose
ur change. 
and freshwater fishes, with special re
in fishes. 
tative study of freshwater plankton. 
d oxygen, free carbon dioxide and alk
in local fishes of different habitats. 
ctural modifications due to feeding ha

ctory organs etc. 
wth in fishes. 

exotic, poisonous, venomous larvivoro
atic vegetation and aquatic insects. 
, with particular reference to Uttar-Pra

  Time : 6 Hours	

� � � � ����
    10 
    05 
    05 

tion of two fishes)  08 
    06 
    20 
    25 
    07 
    07 
    07 

Total  Marks : 100    
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y in Heteropneustis, Clarias, Channa 

Gudusia or Hilsa. 
osts. 

e. 

eference to identification of local form

kalinity in a local fish-pond. 

abits, gills and gill-rackers, mouth, eye

ous and sound producing fishes. 

adesh. 
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and 

ms. 

e, 

							


