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SCHEME OF ·EXAMINATION 

\ i I 

t.\6R~R'< ~ 

PART I EXAMINATION 
h 

Paper I· Norichordata 

Poper I I• Developmental Biology and 

Duration 
(Hours) 

3 

Marks 

75 

Histology , 
3 75 

P1·oc.tlcals relating to papers I and II 5 75 

Note :• Tho Practical tests hall be of five hours' duration conducted 

in one session. Laboratory records shall carry 25% of the 

marks allowed for the practical test. The practical test shall 

include vlva-voce. 

PART II EXAMINATION 

Paper 111· Chordat 
3 75 -

Paper IV• Animal Ecology and Zoogeo- . 

graphy 
3 76 • 

Practicals ret~tlng to Papers Ill and IV 5 75 · .. 

Note :- The Practical test shall be, of five hours' duration con

ducted in one session. Laboratory resords shall carry 25% 

of the marks allotted for the Practical Test. Practical Test 

shall included viva-voce. 

PART Ill EXAMINATION 

Paper V- Physiology and Physiological 

Chemistry 

Paper VI- Cell Biology 

Paper VII- Evolution and Genetics 

Paper VIII- Applied Zoology 

Practicals relating to Papers V to VIII (two 

sessions each of 5 hours duration). 

' ' 

I ' 
Total 

3 75 
3 I 75 
3 l 75 
3 75 

10 150 

900 

Note :- The Practical Test shall be, conducted in two sessions 

each of. five hours duration, the laboratoay record ·shall 

carry 25% of the marks allot.tad, for the Practical Test. 

Practical Test shall include viva-vQce. 

I, " 

. ,, 

I 

-



,~, 
DETAILED COU-RSE OF READING 

B.Sc. (Hons.) Part 1st (_1st Year) 

PAPER .1-NONCHORDALA 

Protozoa : 

Distinguishing , characters and classification up to Orders. 

Structural organizations in different Classes. 

· Lq_comotion. Os~oregulation, Nutrition and Reproduction in 

Protozoa. 

Metazoa : . 

· lntroducation· to Metazoa. · 

Origin of Metozoa 

Metamerism. 

Symmetry. 

Porifere : , 
. . 

Distinguishing characters and · ciassifica.ti~n up to. Orders. · 
• • ., I 

Strllctural org_anization in different Classes. 

Coele'nterate : 

Distinguishing characters and classi!i.~~.t,ion up to Orders 

Structural organization in· different Cl~:sses. 

Polymorphism ' in Hydro'z
1

oa, c·orals _~ri~ coral reefs 

Ctenophora : 

Structural organisation and·•affinhies. 
' I Ii' 

Platyheiminthes : 

Distinguishing characters and classification up to Or.ders. __ 

Structural organization in differen_t Classes. -, 

Repr9ductjon, Pa'rasitiam (parasitic adaptations and evolution 
of parasitism). · 

Nemathelminthes : " 

0i~tinguishing characters .and·-,classification up to Orders. 

Structural organization. 

Parasition ( along with Platyhelminthes). 
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Annelida: 

D.istinguishing characters and classification up to. Orders 

Structural organization in different Classes. 

Excret~ry system and Coelome. • 

Mollusca: 

Distingu!shing characters and classification up to. Orders 

structural orgar:1iza~ion · in-different Classes. 

Torsion and_ d~torsion. in Gastropoda. ·. 

Onychopora : 

Structural organization'~ 

Affinities. 

Arthropoda, :. 
. . 

DistinguishiriQ characters and classification up· to Orders. 

Structyral orgc;1niz~tion in different'.c1asses. ·i, 

·Larval forms in .Crustacea, Metamorphosis· in l~sects . . 

Social life in ·insects, Vision in Arthropoda, Trilobites. ·.: 
I 

Echinodermata : 
' . . . . . ·.; ' l . '. , . . . 

Oistinguishing characters and classification. ·up to 0rders. 

Structural organization in different Classes. -

Larval forms, Affinitie's. · ·
1 

. . . . 
. . . . .., " . . ) . . 

General charar;ters of the fq11Qf!1ing Phyla : ,;.i 

Mosozoa. Nemertinea, Rotifera, Acanthoc.ephala, Entoprocta, 

Sipunculide, Echiurida, Penstastomida~ Bryozoa (EctoprpGfa), 

Brachyopoda, Phoronida, Pogonophora and Chaetognatha. 

:" 
I} 

I • ' I 1' :, • 

PAPER II-DEVELOPMENTAL: BIOLOGY ·AND HISTOLOGY. 

I t., I • , 

Part A : Development Biology 
I ' ' 

Gametogenesis with . particular reference to different~atio~ of 

· spermatozoa: Vitellog~oes~s; .role of, follicle/~urse ~ell in 

. oogenesis; egg maturation; egg memberahes; polarity of egg. 

' 
' 

. 

. Fertilization; parthenogenesis '· .. . 

! , .. 
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Types of animal eggs; patterns of cleava~e ~nd g_astiulation; 
g~rm layers, their deriV,atives and homolog,~s, cell !meage anci ·-

;; fate maps. , ._ 
• · Structure and development of e.xtra-embryonic . membranes• 

types and physiology of placenta. · ' 
Organogenesis of central neryous system, se"Je organs, heart 
and kidney" . · 
Tissue interactions (ind1:t~tions) in development; Regeneration 
in invertebrates and vertebrates; Metamorphosis and its physi-

~ ., . 
ological control in Anura and lnsecta. Epigen·et,cs. 

Part B : Histology 
Microscopic anatomy of the following orga..fls of a mammal : 
skin oesophagus, stomach, ileum, duodenum, large intestine 
ractuin pancreas, liver, lung, trachea, bronchus, broncheoli, 
alveoli kidnay urinary bladder, spinal cord, nerves, heart, ar
teries, yei,r_s, ~pllarie~. lymph nodul~, p~ye(.s patches, tonsils, 
lymph, spleen, thymus testjs, ovary, uterus. 

. . ! ', .... 

PRACTICAL EXERCISES IN PAPERS I AND II 
# ,I " • • • ". ' ":; 

Non-Chordata . · 
Protozoa: 

Examination. of living protozoans-. Paramecium,. Amoeba, 
Euglena, Verticella. r •. 

Mounts of Monocystis, rectal ciliates oUrog, and. Trypanesomes 
of rat's blood. Study of the following: from $1ides : 

!;,. _ ,, ' 

Amoeba, Arcelia, ~lopigarins_, f9rer,:1.iniferan ooze, Noctilucs, 
Csratium Euglens, Balantidium, Vdrticells, P~remacium tfission 
·and conjugation stages), Plasmodium. · . ,l 

Pdriflinr : ·,,.,. . ·•:, ., 
M~unts of spicules,. gofnm~les, _.spongin fibres. Microscopic 
slfdes of sections'of sponges.;Study of. the following ffom -slides 
or specimens: Leucosolenia Sy~on, (or,Grantia) Spongilla and 
Hylonema. . · -~ 

Coalenteiafe·~- · ' . · ·.• · ·: · · . 
4, t • • , • J • , 

_., , $ty;~Y o't th~.J~llowing·'tr<?m ~p~cifnens· ~rid slid.es . . · ·. 

H~dra, Tubularia! Obelia, S~rtu~aria Velella, P~rJ?,ita, Physalla, 
Mllepora, Aurelia, Ephyra, · strobilating, Scyphytoms, Sea 
anemone Tubipora,Alcyonium, Gargonia, Corallium Fungia, 
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Acropora Cynopgore. Sections of S~a-anemons from different 

regions 

Pletyholminthes : 

.· ' 
J 

; Study of the Specimens and life history stages of Fasciole and 

Taenia. Sections of Fasciola and Taenia. 

Nemathelminthes: . 
· 

' . 
Study of the followi!lg from sp~cime.~s a~d ··slides : 

Oxyuris, An,yclostome Ascarfs-Entire and T~ansverse I sec-
.,. ' 

tions. 
· 1 

Annelids : 

Earthworm : Dissections to display alimentary canal, 'reprodJctive 

J "1 1/ . • . 
·. 

• . I . 

Leach: 

. system and · nervous• system; ," · · 

T.S .• through_ pharynx; -g;zzard, semin~i ve~i~J~s. in-

testine and prostate ·glands: · \: · . .- ~ · 

Mounts of ovaries, septal ·and-pharyngeal nephridia. 

Dissecti@n to display dige~tive, •reoroducti~e-cum_-ex

cretory system. 

T.S. through crop and caecum ·regions. 

~oun!s
1 
of jaw, and nop~ridium,. · · . · . 

.• I 

~ , , ' r,. JI :, J , • I 1 
", 

Nereis : T. S. body. Temporary mount o.f parappdiufn. 

Study of the following from specimens and ide~ ·=' 

Aphrodite, Heteronersis: Cnaetopte"rus, .Sorpula, Spiroribis . · 

Arenicola ,!·Sabelle, 'Terebella, 'Tubifix E1utphoeus: To·mopteris, 

Pontobdells, Glossiphonia: 1 · · • :1m. , •1 ·' 

Arthropods : I • . .. f 
,,. / t : , · rr( I• ' . , ·f . ' . 

Cockroach : Dissections of digestive, reproductive and nervo·us 

. systems. Mounts o( mouth par-ts, s·alivarf· apparatus, 

• •• c.,, : testis arid ·ovariy. · : ~ , ,,_. 

.. 
-1 ..,.., ; !f • 1 ~ , J ~ ~ t ,f. J l - .. (' , \ I , 

Prawn : bissect1on of''digestive .and ner,vous systems. 
) ~ I :, .f ( I , ' , .i 

Mounts of statocyst and hastage plate. 

Study of appendages and respiratory apparatus .1.i: i.i 

Study c;,f the following from sp~cjmens · and , ~lic}es.., :. . . 

Triops, Daphnia, Cypris, Cyclops, .5'9cculin~.rGarn~arus, Lepa~. 

· Be/anus Eupsgurus, •Crustaccoan farve,:£e,:itepede, Millip~dc, 

Lepisme, Gasshopper, (3ryllus;, Tern.it '(differ:~pt, caste5,). B~d

bug, Aphid, Dysdercus Water-scorpion, body louse, Thrips, 

, 
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Butterfly Silk moth Mouth parts of cockro~ck but!erfly, houset 

d Dyader,cus Buthus, Palemnaeus, spiders ticks and . ly, 
an . 1l , . .• 1.• . rn1tes 

Mollusca : Dissections o~ diges!ive and nervous systems . 
Lamellidens Pila, Sepia, of 

,. Mounts of · pedal ganglion of lamellidens: Aadula of p: 
ctenidium of Sepia. · · 1 · - • ila, 

Study of the following from specimens and slides : 
\ 

Chito.n Pa.tell~,. Trition, Doris, L1mnaea Helix Limax Dontaliu 
Mytilus~ Pecten, Ostrea, Teredo, Loligo, Octopus, . Nautilurn, 
Glochidium larva. s, 

E_chinodermata : 
• ~ j 

:Study of the following from specimen~, ar;id ·slides : 

Pentacetos, Astr~pe.cten, ·, 'Astrophylon, C/ypeaster 
Echninocardium, Spa ta nus, · Cucuma,;a, Molpadida, Synapts' 
Antedon, Echinoqerm /arvae. . ., , .. 

,, 

Preparation, of Pedicellaria and Aris·t0tle's Lantern of Sea-ur
chin. 

Minor Phyla : 

Study of one sp~cimei, each of the iminor' phyla listed above. 

Develqmental Biology ;, 

Study of the, d~velopmental stages . of--f~og : cleavage stages, 
gastrule, neurula, tadpole♦ study of whole mounts of chick embryos 

in different Hamburger & Hamilton stages · 4-7, 11, . 14, 34, 38. 

Preparation of whole mount of the chick embryo (any ·convenient 
~tage). 

'. 

Sections of chick · embryos to study organogenesis of central 
nervous system, sense organs, phary,~geal 'apparatus; sections of 

chick embryos to show the development of extra embryonic mem-
branes;· section of placenta. · ' 

. Histology ': 

Preparatiori of terfiQorary mounts using suit~ble. ·ani~als: 
squamous and ciliated epithelium; non-striated, and skeletal striated 
muscle; nerve cells, spermatozoa, areolar .tissue; blood. film._ Exami

. nation of permanent'slides (mammafian)i·salivary gland, oesoohagus, . 



\ 

· s!omch d~odenum, , ileum, rectum, liver pancreas, teach~s,, lung, 

kidney, spinal cord, thymus, spleen, . skin b~ne and ~artilage. 

• • • 
l 

B.Sc._ (Hons). Par~ II (2nd Year) 

. PAPER Ill-CHORDATA .) 

••t • I . . ~ ' I • ft 

Origin and, general ·characters of Chordata. 

Protochordata : Struct_ural Organisation of Hemichordata, Urochor 

data, and Cephalochordata. Classification upto or

de rs. Post-embryonic ,developm~nt . of 

Balanoglossu~ Her~ mania, and Amphioxus. lnter-

relatipnships ... o~ proto~hordate. ' •· · 

(. \ 
" ·--

Agnatha : General. characters and classification upto-orders. 

\ ' \1 .;) ~ ,· • 
• - • 

Fishes : General _ char.~c.ters classjftcatio~ up j o orders of 

• . • ~ .: • '"I Chondrichthyes, and Osteichthyes: ~igration, 

Amphibia : 

Raptilia : 

Birds : 

• l ..... i 

' Airbladder, extra branchial -·respiratory ··organs, 

Parental care. •{ · : • 

·origin and evolution ot11a·rtd' vettebrat:es.1, General 

characters and classification of ·Amphibia up .. to 

·' orders. , Parental care . 
.-,> • ' 1 "' IJt I • /~ I' • .. 

. f I ( J.,; ) ( r-,. \ J. ',/ ), • /, ~ _ • -J 

. General characters aria cfassification up to sub-

orders. Affinities of Sphenodon. .,_ 

lde.ntification ·of poisonous snakes,·,,poispno.us_ . 

· . ~nakes, of ;;lnpi~~£biting JJm8~~nsim i,:t snakes. Ex-. 

tinct reptiles. · .(fl..,:. ,; l ; : .! 

·Origi~-t<?f. birds;, -:ii • ' ,_. ~,~ • . . ,. ~ 

Principles of bird flight,i; · . 

,., ' { J ' • • ,. J ' I • l ' • . • I I 'I:::, °1 '.. 

· Flight . ~qa°Rf ati~ps, . 111 • , ':.~ , : • _· . • ,. 

- · Bird migration. · 

I l . ' ) (' l t1 ~ .... ) ~' ..,1 '\, ' . I, . ' 
' -

Palaeognathae · : Distribution ,~nc;I. classiflGatiQn 1UP to ,familie~. Gen

eral characters & clas~ification of Neo_gn~~hae up 

i. ,to. Q.f p~rsi \Yit~ ~~ecial emph~~is,. on b~ak~ ~ claws. 

Mammals : -. General eharacters & classifi.catiqo of qifferent 

·, .groups~of mammals : -ProtqtherLa, M,et~~heria up to 

families· Eutheria .up ta:,s.ubo,rders. Or1gm-of mam-

. . 

mals . 
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COMPARATIVE ANATOMY 

lntega;,mentary system,: Comparative, ac~ount of integurne 
a·nd its•cderivatives; Use of Integument. . • , l'lt 

Disesstive Sys,tem ,: , Comparatiye apc;:oun_t of the alimentar 
canal and associated glands. . · · Y 

Circulatory Sys!e~: ~jerieral pla~ of circulation in ~arious groups 
of chordates. Evolution of 1h~art ,.ort,c arches•,· evol~.t,on of,,venous 
.system, ly11,1phatic system. , . • , · . , 

· · · Respiratory system : Comparative accotmt', of respirato~y or. 
· gans and ·mechanism of breathing. . .) , 

' f • . . • 

Skeletal System: Comparative account of jaw suspensorium 
visceral arches, vertebral column, >girdles and limbs. ' 

Nervo,µs System:· ·compar~tive anat~m/ot. brain, spinal cord 
and nerves of chordates. Peripheral} 1 

~-
. . - . ~ ' ·-:: . ' 

Sense Organs: Classification of re~~ptors; structure and work-
ing_ of ear and ~ve. . 

Utinogenital· System; $ucc~ssion of ki~ney; evolution of 
urinogenital ducts. ... J • • 

• I • t. - . 

PAPER IV-ECOLOGY AND ZOOGEOGRAPHY 
4 ' r! • • 1 

~ I •' • 

Ecology 

Organisms 

... . .. ,., . 

C6ncepts of evolution;·· natural 1selection and adaptation as 
related to ecology. . ' :· . 

Ecology in relai'i~n t~ Climate· 1n India; · 

Temperature-precipitation pattern's•, vegetation, soil types, 
mo11soon-causes and conseque·nces 

- I d " 

Morphological, physiological and behavipral . adaptations to 
external factors such as temperature, moisture, salinity and 
light: . . ½ 

The'rmoregulatory mech~nisms of ectotherms and endotherms 
·to deserts · and pola'r environments: osmotic . adaptations of .. 
brackish water, animals. Photoperiodism, . concept of limiting 
and controlling factors. · · 

... 



(9) 

Populations 

Attributes of animal populations. 
• • 

I 

Population _density, n~t~lity, m·ortallty, Immigration, emigration, 

age pyram1des, sex ratio, dispersal and dispersion. 

' Population growth : 

Ex~o~enti~I growth of populations, Verhulst-Pearl logistic growth 

equat10~, mnate capacity to increa·se and carrying capacity of ~ 

t~e environment, laboratory studies on population growth. ,. 

Regulation of population density: . 

Fluctuation~ ·and balance of nu~bers in nature; effects of den

sity-dependent and donsity-independent factors on· population 

.densiW, . 

Competition : 

Examples of intraspecific and interspecific competition in nature: 

Gause's Principle of Competitive Exclusion; Niche concept: 

Example of a laboratory study on competitive exclusion. 

Predation ·: 
Examples of predation and its eff~cts on ecological commu

nities; Evolution of prey:-predator stralogies; plant-herbivore . 

relationships. 

Parasitism : . ' 

Ecological aspects of · host-parasite relationship ; evolution of 

parasitism. 

Commensalism and rnutualism : 

Communities & Ecosystems. 

Components Jf an ecosystem. 

Ecosystem energetics : 
energy flow through trophic revels, primary prod~ction and 

factors affecting its seoondary_productlon; commµmty metabo-

lism ; food pyramids. · 

Biogeochemical cycles : . 

~ater, oxygen, carbon, nitrogen and nutrient cycles ; role of 

organisms in recyding. 

., 
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Comm. unity development t 
. climax community, eco one ; edge 

ecological succession ' 

effect. · . 

Ma'or Biomes-structure and function : . . . 

J . fresh water b1omes (including 

Desert, tropical rai~ for)~
5t

'a,·o·r flora and fauna of the 'above 

streams, lakes and river~ ' m . 

biomes in India. · 
. l 

Huinan Ecology: 

Human population growth. . . 

· . t· I reference to India 
Wildlife management with par icu ar · I · 

· s p. rotection of endan-
Conservation of renewable -resource ' . . 

d 
· · . 'ldl'fe sanctuaries and their representative 

gere species, w1 1 _ 

fauna. ' , 

Environmental pollution: -1 •• ... ~ • 1 

Sources of water and air pollution ; biological consequences; 

approaches ·tq pollution control. 

Zoogeography :· 
' J ' •. . . 

Introduction : history of zoogeography; influence on evolution-

ary thec,ry, role of fossils. 

Concept'~ of parallelism, endemism, hom9logy etc. 
. ' ' . . 

Factors influencing large-scale animal distribution : barriers, 
'-- . 

dispersal. 

Classical Zoogeography : 
, . 

Classif1cation of zoogeographical realms, fau.nal peculiarities 

with emphasis on mammals, relation to climate and vegetation; 

Indian fauna including freshwater fishes, aspects of marine 

zoogeography. 
!I 

Evolution of zoogeographical realms: Theories pertaining to 

distribution. . · 

Dynamic aspect of Z.oogeography in the light of .place tectonics 

and continental drift. 

Island zoogeography. "' 
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,r P~AC:ICAL .EXERCISES I~::PAPERS Ill & IV 
•'ii-

· Cho~deta 
, . ..; ':;,> 

L-ower Chrodata · :• ... ·. r 

Specimens: · '· : i B'rancbiostome, Bala~oglossus, Herdmania, 

. ~ Seip~. Doliolum, Botrylus, Ciona, Pyrosome. 

Prepared slides .. •: · Amph_ioxus : Sectis>ns : of phmyngeal region, 

Pharynx wi_th gonads, Intestinal, r-egion caudel 

. region, velum (W.M.) Oral hood (W.M.). Sec-

, •, ~i?ns thrpug~ Ba_~n~giossus • - Proboscis re- / 

g1on, collar-regioh', ·Branchiogenital region. 

Ascidian : bronchial w~U (W.M.), Ascidian tad-

-Fishes : 

.:': pole (W'.M.).1 ., . '. : 

-'~ ... Preparation .. bf spicul~s :of Herdmania 
' • ~ • l I • 

• 

· Dissections : Afterentbranchial arteries, effer

. , ent bronchial ~rteri~S,✓craniat-nerves; eye.mus

.. · · cj f3,s and theirJnnerv.atiori;.lnternal ear anl t''brain 
" • , ,,. • It'.• I ~ 

• ' 

. . . · . of Scol/odon. TemporafY mounts: Ampu.11~. of 

Lorenzl°nii, 'pli coict ·scale's, cycloid and ctenoid 
·- 'i.'• ... ., • ¾ ,. ' 
· -scales: -_. - ·· • 

Di.ssact,on of My~tes ·= W·eber:ian .. b'ssi61e$ and air· bladde. 
' • ' , • I • • •; • .., i., ; ' ,: :•·,, ~ ! - ;,_ . 

Museum .specim,ns. -:. A cyclostome,. Chimaera, P.ristis, Sphyrna, 

, -. . Embryo of · shark\ -1ith yolk-sac, egg case of _ -_ 

Amphibia : 

1i:-, 

~ shark, Rhynobat'us,· Echinis, Sting-ray, · Electric 

: ·' · ray, Ophiocephalus, Clarias, · Hete{oprie{:lstes, 

Mvstus, Wallago, .pipefish;-Seahorse, Eel, ~.uffer · _ ~-·. 

· fish, Cofferfish, O.iodori, flat 'fish, · ribbon fish, 

.,,. ··. C~tta, Rg~u.,,., ,Nqtppte.r,us. B~Jene. Ga~sia. 

· H,nirha,nphl,J.~, ~r;nphJpnous; Anabas, bj!tt~rfly . ·•" ,,. ·· 

. fish, tophius, flying . fi~h and hill streart-1 fish. ,', , 

Sk~leton of. -Sco(io,pon .and Laber. ·; · · ·.:-· 

. ' ;y~ . A~cessory Jbronchia,I organs iri·. Anabas, d.,atias .. 

. . -~nP,· Heterop~~uf ~es (f<> be · studied from· dis-

$~cte~ ,sPe.ci~ens'). . . ·. . 
' I<• •. • 

' Pissectjpn of Cranial .nerves; arteries, . y~iris,·.· 
' I, ,, ' .fl, ' ,, 

~• 

·~ •1 ··,··1t,,. · 



Reptillia : 

\ 

Aves: 

·_Mammals :· 

Egoiogy 
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urinogenital. systems oil frog, Mount of hyo;d ' 

appartus. 

Museum specimens : Hy/a, toad, Rhacophorus 

salamander, Alytes, Ureotyphlus, Necturus. ' 

Anatomy of lizard and snake to be studied from 

dissected specimens. 

Skeleton· : . Varanus, snake, tortoise, Skulls of 

cobra and Python and crocodile. 
. ' 

Museum Specimens: Colotes, Hemidactylus, 

Uro-mastix, Varanus, Mabuia, Chamaeleon, 

Draco limbless lizard, python, Eryx, cobra. · vi

per, kralt, rat snake, water_ snake, tree snake, 

sea snake, Lessymys, Trionix, Chelone,· Testudo, 

crocodile, G.avtalis. 

Dissection : Flignt muscles, arteries, veins, 

brain, perching mechanism of pigeon. 

' . 

Temporary Mounts :. Pecten fro"! eye of pigeon 

Barbs & barbuiles, columella. · 
I 

Museum Specimens: ~ssorted skins of commen 

birds ·trom· Delhi region. · . 

. :_11 . l · . -

Skel~ton : Skeleton of foal. Different types of 

plates in birds (duck, crow, fbwl). 
, ' 

Dissection : arteries. veins~ urinogenital sys

tem, neck region, ear ossicales, and brain of 

rat. 

~use~m specimens : Shrew, frugivorous bat, 

insectivorous bat, Loris, hedgehog, porpoise 

rabbit, squirrel, Herpestes. · 

· Skull of th~ following r11ammals : 

Cow or g·oat d~g, horse, Loris, langur or 

Macaqua, cat mangoose, squirrel hedgehog, 

shrew, bat and man. 

Field work to u·nderstand the basic ecological concepts. 
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B.Sc. (Hons.) Pa,t Ill (3rd Year) 

PAPER V-PHYSIOLOGY AND PHYSIOLOGICAL CHEMISTRY 

Elements of cell physiol9.gy: 

Solutions, osmotic pressure, diffusion, hydrogen ion concen

tration, buffers. . · 

Permeability of membranes, 

Chemical composition of living matter : 

Chemistry of carbohvdrates, lipid, proteins; and cleic acids 

Enzymes : 

Nature, function, classification. 

Co-enzymes and prosthetic . groups.. . 

Modes of action of enzymes with special reference to the 

. induced fit theory. · 

Intermediary metabolism: · 

Carbohydrates 

The Embden-Meyerhot pathway. 
. ' . 

The Hexose-monoP,hosphat_e shunt, 

The Tricarboxylic acid cycle; 

Glycogenolysis and Glycogenesis. · 
' . 

Gluconeogenesis and the role .~f the:dicarboxylic acid sh_uttle. 

. . . 

• Biological oxidations : 

pe_hydregena~es, El~ctron-transfer enzymes. 

Oxidases. 

Mixed function oxygenases. 

Dioxygenases 

Oxidative phosphorylations . . 

Substrate leve·1 phosphorylations. 

Lipids : 

B-oxidation of fatty .acids. 

Fate of glycerol-gluconeogenesis. , 

·Ketone-body- formation and utilisation. 
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Proteins : 
Metabolism of amino acids : .oxidati_ve deaminatio 
transmination decarboxylation. n, 

Enzymology of the urea cycle, 
Fate of the glucogenic and ketogenic amino• acids. 

nterrelationships of metabolic pathways. 
Physiology of the following systems with special r~ference to 
a mammal:-

Digestion of the dietary constituents : 
Compo~ition, function _and regulation of salivary, gastric:; Pan. 
ereatic, bile and intestinal juices. 

I • ' ' 

Absorption . 
. N~trition : Balanced diet including vitamins, minera!s arid trace 
elements. . 

. Blood : 
· Composition ~nd function of blood and lymph. 
Blood gr9ups, Rh factor. 

Blood coagulation. 

Structure ~nd functi~n of haemoglobin.' 
Heart;. 

Structure. 

Origin, conduction and regulation of heart beat. 

Cardiac cycle. 

-E-lectrocardiogram. 

Peripheral circulation:. 
. ' . 

Blood pressure, capillary pressur~, regulation··of blood pres
sure. 

Respiration : 

Mechanism and control of breathing. 

. Transport of oxygen and carbondioxide, O.xygen, dissociation 
· cucrves of ha~moglobiri and myoglobio, Bohr .. effect chloride 
shift. · . ' 
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structure and f unctron of th . 

· . • e kidney: 

Physiology of urine fo . _ 
rmat1on. 

Role of the kidney in th 
· -

balance. e regulatior-i of water salt and, 'd 

Muscle: 

' ac1 -base 

Ultrastructural chem· 1 

muscle contra~tion ~oca, an, d physiological basis of skeletal 

t. 
· ecu ar mech • 

, 

,on. 
anisms in muscle contrac-

Nerve impulse : 

. Nature, orig1ri and pro a r 
myoneural junction P ga ion along a neurom, synapse and · 

Integrative functions of th 
· 

. 
e ;..central Nervous ,system. 

Structure and . function of 
. 

sion, sound perce·pr sensq_ry organs concerned with vi-

1on, taste, smell and touch. . 

Structure and function of : 

, Hydpothalamus, pituitary, thyroid, parathyroid adre~al 'pancreas 

an gonads. 1 

• 
, 

Reproduction: 

Homeostasis : . 
. . ' 

Glucose metabolism, water and temperature regulation as· ex-

amples. 
· 

PAPER VI-CELL BIOLOGY 

History of Coll Biology. 

Chemical organization of the cell : 

Inorganic and organic condtituents: Macromolecules in the cell. 

Colloid nature of the protoplasm. 

Techniques in Call Biology: 

Principles of microscopy. Different types of op.tical systems for 

the study of cellular organization. Fundamentals of electron 

microscopy. Chemistry of fixati,on and staining. Cytoc,bemical 

techniques to study nucleic acids, proteins, ,lipids and carbo

hydrates. Principles of histochemistry and histo chemistry of 

enzymes. Tissue culture methods. Us_e of radioactive precursers 

. . ., 

-
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and autoradlography. Cell fractionation and characterization of . 

cellular constituents. . 

Structure of cellular constituents: · 

"Plasma membrane, endoplasmic retrcu.lum ribosomes 

lygosomes. ·Golgi complex Mitochondria, centrioles, basal gran. 

ules, cilium and flagellum" : 

Cell, Physiology : 

Cellular respiration, cell permeabiiity, endocy tosis, lys~sornes, 

kinetic elements and cellular movements, cell secretion. 

Nucleus · 
I • 

Nuclear membrane, ·nucleolus, chromatin, 

Chromo~o'mes prokaryotes and, eukaryo.tes, chromosome--rep. 

lication Chromosomal movements in mitosis and -meiosis. 

Cell cycle and its regulation. , 

Chromosomes and differentiation. Polyterie and lampbrush chro-

mosomes. · 

Sex-chromosomes and chromosomal basis of $8X-deter'mina·

tion. 

Molecular basis of cell function: 

Gene structure, D.N.A. replication, 

Genetic code, . trans·cription and translation, 
. . 

Control mechanisms in coil metabolism. 

PAPER VU--E\/OLUTION AND GENETICS 

Part A: Evoution 

Origin of Life. 

Hi$tory of evolutionary through upto Charles Darwin 
I 

I • 

Sources and nature of Organic Variations in ( a) M' 
. isms a.n~ (b) Higher organisms. . -. . ,cro-organ-

NaturaJ selection; Directional stabilising and d' t· ty . 
. . . , 1srup 1ve pe. 

Colura_t,on and Mimicry. · 
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Selecti9n in Micro-organisms. 

Hardy-Weinberg Low. 

Sewall-Wright effect 

Isolating mechanis , • . 

. . ms and their role in evolution. 

Concept of micro 
' macro-and megaevolution. 

Concept of species sub- . . 

ries :- · ' species and tnfra-subspecific catego-

Fossils and fos · -1 f 
. 

· 

cance D . s,. ormat,on, age determination and signifi-

etermmat,on of evolutionary rate through fossils. 

Phylogeny of Horse. 

Origin and Evolution of Man. 

Part B: Genetics 

History of Genetics. 

Mendelian inheritance patterns. 

Incomplete dominance and quantitative inheritance. 

Linkage and Linkage maps in Eukaryotes an·d Prokaryote·s. 

Gane interactions (Epistasis; Position effect-, Atavism; Lethal 

genes). 

Multiple alleles. 

Mutations, Point mutations, chromosomal aberrations, chromo

somal number, form and rearrangement with referenc. to 

speciation in Drosophila polyploidy (Molecular basis of muta

tions). 

Non-chromosomal inheritance. 

Human Genetics; Diseases of single gone Inheritance, 

Normal and abnormal karyotypes. Gerfetic counselling. So

matic cell genetics. Cal/ fusion in relation to gene·mapping. and 

differentiation. 

Elementary aspects of plasmids, DNA splicing and recombinant 

DNA. 
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. PAPER VIII-APPLIED ZOOLOGY 

· courses· 
The students will opt for One of the foll~wing · 

(A) Medical Zoology (C) Agriculture 

(B) Applied Entomology , (D) Reproductive Biology and 

Human Welfare. 

Medical Zoology 

Introduction to Parasitology (pertaining to various terminologies 

use~). . · 

Bri~f introduction to pathogenic microbes: Viruses, Aickettsi,ae, 

Sp1rochaotes and Bacteria. 

~rief accounts of life history, mode of fnfection and pathogenici!Y 

of the following pathogens with reference to man prophylaxis 

and treatment: 

·(a} Pathogenic · protozoans : Entarnoeba, Typanosoma, 

Leishmanis, Ciardia Trichomones Plasmodum. 

(b) Pathogenic helminths: Fasdolopsis, SchistoiTis, 

Echinococcus Ancylostoms, Trichinella, Wuchereria, 

Dracunculue, Oxyuris. ' -

~rief account of arthropods as direct agents of disease or 

discomfort; accidsntal injury to s:ense organs; blood- loss; 

entomophobia; dormatosis; mylasis; allergy and venoms. 

Arthropods as vectors of humpn diseases; Malaria (Anopheles 

stephonsl A. culicifac,ies)'; yellow fever and Dengue 

haemorrhangic (Aedes aegypti Ae albopictus); Filariasis (culex 

pipions fatigans Mansonia sp.};-dapanese 8. Encephalitis (C. 

tritaenprhynchus) Plague (Ctenocophalides cheopie) and Epi-

demic typhus (Pediculus). , · 
' ' • • 

I ) 

Oistributidp · ~iology and control of the' above mentioned vec

tors. Histopathological changes in . o··gans in· relation to dis

eases such as · liver cirrhosis, , nephrosis; tumours, cancers. 

Epidem"ic diseases, such as typhoid, sholera, small pox: their 

occurrence and eradication programmes '. 

Brief in'troduction to . human defence m'echanisrns. Antigerif 

and antibodies. • _ 
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~~t,et~I accou~t cot dru9 thar.apy and drug resistance. 

f8) !\tYp1ied Entomology 

1!~met,tary knowf~dge o,f ,collectior, preservation and culture 

\)f m~'0C~ , 
' 

B~o~otttits ot th~ followi~g insect p~sts: 

Crup.s 

Cx,tkm -f:arias Vittelia1 Pectinophota gossypielia. 

Wheat ,Sesamia inferens. 

Pildd:y ,.L,eptocorla acuta, tryporyza lncertellus. 

Pur~es .. H~liothis armigera. 

Sugt\r C-arie ... scripophage nivelia, Pyrills perpusilla. 

Veg(}table$ .. Aaphldopalpa toveicollis, Leucionodes orbonalls. 

Frui~ ~AapUio damoleUS; Aspidiotus pernlciosus. 

C~~tor .. Acho~,s Janata. 

Stored Grains 

Rfce .. s,tophilus oryzae, Corcyra cepholonica. 

Whent .. irogoderma granarium, Cadra CouteHa. 

Puls@s .. callosobruahus c:ohlnensis. 

S&fe storage of food grains. 

Bionomics and control of locusts and termites. 

House hold pests and their control. . 

Economic importance of Fleas, mosquitoes, bed begus, lice, 

sand 'flies and house flies. 

Outlines of sericulture, apiculture, Lac culture. 

Principles of insect control : mechanical, , cultural, chemical, 

biological, sterile male technique, genetics, quarantine, inte

grated approach to pest management. 

(c) Aquaculture 1 

1, General introducation to Aquaculture . 

2, Types of Aquaculture : . 
• 

(i) Pond Culture. 

(ii) Fish Culture in sewage-fed waters. 

I 
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(iii) Brackish water fish culture. 

· (iv} Maricutture-prospects of coastal aquaculturs. 

Pond Culture -

(i} Construction and preparation of hatching. nursery, rearing 

and stocking ponds; 

(a) Selection of site. 

(b} Dimensions and area. 

(c} Source of water and drainage facilities 

(d) Physicochemical characteristics of water and soil. 

(e) Planktibn, its classification and distribution; Produc-

tivity of culture waters. 

(f) Fertilization. manuring and ~rificial feeding. 

(g) Growth rates 

(h) Common diseases of cultured fishes (fin rot , 

furunculosis, lchthyopthiriasis and Argulus infection). 

(i) Induced breeding of cultivated fishes. 

(ii) Monoculture and composite fish culture. 

(iii) Airbreathing-fish culture. 

(iv) ·_ Economics of pond culture; cost-benefit ratio. 

4. Fish-culture in sewage-fed waters 

(a) Sewage and its treatment 

(b) Use of treated as aditive in fish pond 

(c) Suitable species for culture. 

(d) Scope of t_his low-input technology. 

5. Fish-Culture in Brackish Water 

(a) Suitable species-emphasis on mullets and milkfish. 

(b) Collection of hatchings from natural sources. 

( c) Management 

(d) Marketing and export potential 

6. Mariculture 

(a) Edible and pearl oyster culture 

(b) Prawn culture. 



(21) 

(D) Reproductive Biology and H 
uman Welfare 

Development, structure and h . 

female reproductive syst p ys,ology of human male -and 

ems. 

Harmonal regular t 
abort,·o . ion o ovuJation, fertilization . I ~ . 

n gestation. peru~rition and lactat· ·. , imp antati-on, 

.•• 
10n. 

f ut~ition, and Reproduction . .. 

Birth Control · The n d M . . 

logical and s~c· I _ee ot,vat,on, Implementation, Psycho-

. , 
10 og,cal aspects. 

Contraception and d 

methods, mech . mo ern contracept'.ve technology : Natural,. -

methods . . an,cal methods, _chemical and immunologrcal 

.,..._ ' surgical Methods, medical termination of pregnancy. 

Male & Female infertility-its natural history major causes and 

management. 

Reproductive biology in relation to : 
., •. 

(i) Egg Production in poultry, 

(ii) . 
· · rnc_r~~se? fertility in farm animals including techniques of 

art1f1c1al insemination, · 

(iii) induction of early puberty in cattle, 

(iv) milk yield. 

PRACTICAL EXERCISES RELATING TO PAPERS V-VIII 

Physiology and Physiological Chemistry 

, Experiments to show diffusion and dialysis. 

\ Effects of isotonic, hypotonic ard hypertonic solutions on ery 

throcytes. 

Study of haemolysis-haemolytic effects of acid and alkali. 

Enumeration of red blood corpuscles using the haemocytometer. 

Estimation of haemoglobin mammalian blood. 

Total and differential count of while blood corpuscles. 

Preparation of haemin and haemochromogen crystals. 

Coagulation .of blood .. 

Colour reactions and general, tests . for the identificati.on of 

carbohydrates, lipids and proteins. 
-

., 
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Study of reflex action and~ reflex time in the frog . . 
d of pepsin, trypsin Study of the action of salivary amylase an 

and pancreatic lipase from tissue extracts. . . 
h nzymatic act1v1ty Effects of PH temperature and inhibitor on t e-e 

of salivary. amylase. 
R . . . . h ·cal thermal and ecordmg simple muscle twitch with mec ant • . . 
chemical stimulation of the gastrocnemius muscle-sciatic nerve , 
preparation of frog. . 
Study in vitro of biological oxidation using tissue extracts aoci "' 
methylene blue. 

Perfusion of the excisted frag heart. , 
Recording of the frog's heart beat in situ and with the perfused 
~~ - - I 

.Demonstration of the effect of acetylcholine/atropine/epinept.trinl 
on the heart beat 

Measurement of dissolved oxygen content in water by Winkle r's 
methoo. \ 
Dissection of the endocrine glands in rat. . l ) 
Study of sections of pituitary, thyroid, .adrenal, pancreas, tests 
and ovary from prepared slides. 

1 Biology: 
--Mitosis: Onion root-tip: permanent squash preparations. 

Meiosis~'- · Grasshopper testis temporary and perman~nt - ' ,..._ squash preparations . . 
·~ ~ \ Saliva~gfand-dChtoo:losomes or Drosop_hila and Chirono.mus 
temporary and permanenf-squash preparations. .... . l 

Cytochemical Staining to demonstrate n~cle1c 'acids, protelns,'"',. 
and mucopolysuccharides. . ';. •. J 

Sex-chromatin demonstration. 

Study of the prepared slides showing the following: Autosomes 
and Sex-chromosomes or a Grasshopper ¥,ammaL 

metics: 
• I - Construction of a familial pedigree utilizing inheritance patt-em 

of a single charafter {dry lab.) · · 

) \ \ 
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Probability exercises ; . 

M . 
n Genet_1cs (dry lab) , 

, 1crotomy: . 

(A) Medical Zoology· Pr 
1
. 

· ,ac 1cals 

Preparation of blood t ·1 . . 
I 

1i · 
1 m. exam t' 

_rypanosoma and Plasmodium. ina ion of, blood para'sites: 

Preparation of perman . . . . 

frog. • ent sta,ned mounts of rectal ciHates of . 

- ' 

Study of permanent slides . . . 

protozoans, helminths ·ct . h an9 ~pocrr:r,ers. of paras1t1c 

syllabus. a1 art ropods me.nt1oned in the theory 

aAnndopheles : dissection ofJema1e· ad~lt mosq~itoes for sp.orozites 

oocytes. • •: 
· 

C 11 · · 
o e_ct_1on of hel~~nth para~ites from vertebrates; their pres-

ervation and staining. · 

Staining of bacteria. 

S~udy o~ slides showing histopathological changes in liver anu 

Kidney in respect o'f cirrtrosis and . nephrosis respectively. 

Analysis of blood Groups: A, B; o and 8th.· . 

. Pathological exa·minatipn~of sp~t.ur ·, blo~d: urine ~rd., stool. 

Blood: Erythr_c:>cyte sedimentation rate ) EtR); ~~(n:a·tocrit; 

bleeding time; coagulation time; prothrombin time. · 

Experimental induction of diabotes in rat ._;a uantitai jy~;estlnJ_a~ 

• 

f • ,l ... ,( ,·~(11,,"j... • 

t1on of blood glu~o?.~; ·. · , , ,,.r1 ,,,, · • " ·" 

_...).,.,. 
9 0.l~rffneteric estimation b·.9ern?~lo_~in 

.... ~ 'fi.B:C°': , W.13.C ... 'couh ts . 
... - · 

, . ..., I 

··•:. · Madico/e~ai' tests for blood : Benzidine test, Precipi_tin test and 

complement fixation test. 

(B). Applied Entomology (Practicals) , 

Collection ·and preservation of insects. Cl~ssification ~f inse_cts 

upto orders. Identification an.d life hi7tory of econo~1cally im

portant insects listed in the syllabus for Theory. Study of damage 

caused by insects. 
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Rearing and culture of any one insect of economic importance. 
B'ioassay of any one io_set:Hcidc using mosquito larvae and 
adults of t,ous'e, tly a s·tor~ct grain pest. . 

Acquintance ~ith insecti~i~, dusting and ··spraying ~quipme~t 
and its working · · 

, . Acquintance with Bee culture techniqu~s. 
l " ; • . I 

fr) . Aquacufture : . · 

·. 1. , ldentii ication of following aqu~cultu·re anim.als cathJ, catla 1• _ _ • 

( 

. ·.~ · Labeo rohita , Labeo Calbasu, Cirrhina mrigala-; Cirrhina 
reba, ·typrinus carpio, Cter,iopharyrigodon i'della , 
Hypothalmi.chthys molitrix, Osph-onemus goramy,. 
Ophicephalussp. No_tope'rus · ·s·p., Pan,gassiu , sp. ,·\,.J 
Hoteropneoustes fqssjlis. Clariss:· ba,trachus Wallago, attJ, 
Mystus· sp. Chan'os· 'c't,an·os, Mugil ()p. Lates 

f . 

I 

f 
j 
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