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"B·.Sc. (Honollri) in ·Zool,ogy 

SCti&MI OF -EXAMINAtlON 

PART I EXAMINATION. - 19 91 

Paper 1-Nonchordata 

Paper 
• r 

II-Developmental Biology and 

Histology 

Practicals relating to papers I and II 

Duration 

( HoLtrs) · 

3 

Max. 
Maries 

75 

3 75 

5. 75 ' 

Nott1- :-_ The Pra~~ical tests hall be of five hours' duration conducted 

. in one session. Laboratory records shall carry 25 i~ of the · 

marks ~Hewed for the practical test . ctical tesr shall 

include viva-voce. 

PART. 11 EXAMINATI.QN. 1992 

Paper ,IU~ Chordatt-__ , 

Paper - IV-Animal Ecology ~ anc ~~ 
, graphy 

PractiCd1s .. relating to Papers llt and IV 
3 
5 

75 

75 
75 

. . . I 

Note :-The Practical test s~all be-of five nours' duration'oonducted 

: in one session. Laboratory r~rds shall carry .25~ of the 

·m'arks allotted for the practical test The practical te~t shall 
. ' 

. included viva-vODt. 

PART 111 ·~xAM1NAT10N~_ • /9 7) 
Paper V-Physiology anti Ph'5iologic1I 

Chemistry · 3 75 

Paper Vl_:Cell Biology · 3 75 

Paper . · Vll--:Evolution and Gene.tics 3 75 

Paptir VIII-Applied Zoology t 3 75 

Practicals relating · to P11oera · V to VIH (two 

sessions each o 5 hou r, · ... .ation).. · 10 160 · 

· Total 9dp , 
Note :-The Practical Test shall be conducted tn ~ se'5ions eaGh 

of five hours duradon, the laboratoayreco«J shall ~rry 25" 

of the marks allotted for· the Practi,.-!! T111. Practical Tut 

shall include viva-voce. 

I 
1 
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, bn:AILED COUll•1a:. :a, IIIA0t1a 
B .. Sc~ (Holla.) Pan lft ~(~ -y .. . _!!gt 

PAP-ER J.;_NQNCHOR04'.i 

Protoio,: 

Di$tinguishing chaiact•-s and ~teuification up to Or<M!t. 

, SJ,uctwat organization, in different Cl11ses. · - . . . ' 

-

LocomotiOfl, O.sm~uJaJiOft,· Nutrition and Reproduction in 
·· Protozoa. 

··"M«•zoa: 
t .. t,qdtaaion to Mel_azo.a: 

I . • 

. Origin of ~~zot. . 
·. Metametism. · 

Symmetry. 

Porihra ; . 

. Distinguishing characters and classification up ·to ;.-Order1. 
. , . . . 

i ·Structur.a· <Kga,tizalioq in -di.fferent Classes. 
' . . 

Coeunterat• ~· 
Distinguishing cheraetars and clas~ification up to Ord~r• 

. ' 
· Struetural organization in• different C!a•~s\: . 

_-Potymorptll9'11 in HV(ir()Z08, ·corals and oor.ll ,..~ftt·· 

Ctenophora : 

Structural ·organisation and l{finitits'. 

Pl•r,lwiminlMI : 
· Diatiflguiat,iilg cbaMctff•and· cla~ific.iion -up ·to Orders. 

> Slr.uctural org~latl~ i~ ·diffe,ent t :asses. \ .. 
Reproduc~.-P.11aitt1111. (pa,_a.sitic · ·_adaptationi an4 evolution 

. ( ~ peraeitiem}:-- . . . 
.. 

N.,,,.th•lmlnth# : , 
. . Distinguishing c,-IC_tefl llid ct.stification, up tQ o,deta. . ' . . . 

Struetural organlutton. - · · _· . · 
,.,.litilm (along with Platyhelnunthel): . : · ... , . . 



' 

Annelida: 

Diatbaguiahing Chfrlcteri. ·. d,' ' . . ' .· . . : . . 

S . . . . . an C atlfrlClllic:M Up fi> 0 . 
tructural orgin:f zatio,i ; .. d. ·u / . . Pders . 

· . _ . · .,. iuerent c,11181. 

Excretory system· and Coelome . . 
\ 

Mollu1c.: ., 
·, 

Di1tingui1hin...-characters •nd cra,.,·fi,__•t· . 
·s . . . . . \,Ir ion up to Orde,s. 

fructural . organ,zat,o~ in different Ctasses. . 

. Torsion and detorsion ;,. Gas~PGda . .. 

Onychopo1 : · • 

Struchlral organization 
I 

. 

I 
. 

- - Affi nities; 

Althto~] . 
• ' I 

. Di~tin~ishing characters and classification up to Orders .. 

Structu~al o•a,nization in. differe'lt ·cClasses. · - · · · · 

Larval tbrms in Crustacea; Metamorphosis in Insects. 

Social life in-Insects, Vision . i,_l A.~d~~ Trilobit_es .. "~ --- _ .. 

Et:hinodermata : .-
/ 

. 

DistinQuishing characters and' classification up to Orders, 

- -

Structura~ organiza)ion in d1~ere~t Cl~sses. 

Larval forins, Aflinittes. · 
/ 

Gentral character• of l'111 fJ)-,lowing-P-hyla : · 
. .:.. · 

- . . \ 

Mesozoa. ' N·emertin·ea, · R_otifera, · Acanthocephaia, Entoprocta, 

Sip~nculida, Echiurida, Penstastomida, · Bryozoa (Ectoprocta);· 

Brachyopoda, Phoronida~ Pogonophora and' Ch1etogJ1ath1. 
. 

. 
. 

. 
. ' - . 

PAPER II-DEVELOPMENTAL 81.0LOGY AN01HISTOLOGV 

Part A : Ddvelopment Biology 

Gametogenesi• with particular reference to differentiition of sper­

matozoa; Vitellogerieeil: role of-fQllicla/nu111 -~• in· oogen11i1; egg 

·_maturation; 9:9g meftitberan•; polarity ~f-egg. · , 

Fertilization; parthenogen•i•. · 
. . . 

Types of animal eggs,; .patterns ofcfeavage and g_lltfufation~ germ 

layera, their derivatives and homologies; cell lineage and fate ~•·· 
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Structure and d1tvelopment of extra-embryonic membran11, 
end physiology of placenta. • 

O,v1nogenttsls of central·nervous system, sense org101, he~ .... 
kidney" "'Ill 

Tisauo intMactions (inductions) in development; Reo•ntrati 
br M . nn In invertebrates and verte ates: e~amo~hosls and its phyliologi , 

control in Anura and lnsecta. Ep1genet1cs. tal 

PM B : Histology 

Microscopic anatomy of the following organs of I mamm11 : •kin 
ONOphagus. stomach, ileum, duodenum, large intestine, .Jtctu,n 
pancreas/ liver, lung, trachea, bronc_h~ _broncheoli, alveoli, kidney, 
urinary bladder. spinal cord, nerves, heart; arteries, veins, capilllrill,. 
lymptl nodule._peyer's pat~es. tonsils, lymph, spleen, thymus teatii 
ova,y. uterus. ·· 

PRACTICAL EXERCISES IN PAPERS I AND II . 

Noa-Chordata 

Eaftlination of living protozoan~um. AmHM. Euglw,· 
Vtff/alt. 

· Mounllof Monocyatil. l9Ctll cil~tel of frog. ll'id Trypan-.omes of 
rat'• blood. Study of 1he following:from alidea: 
_,..,.,_ Arca1a, Globi(/tltltM. Fomniniltnn ooze. Nocti/uu, 
Cntlum Eu,IM& B.i.ntidlunt Votticd&-l'~m (fiaion and 
canjugation ltlgll). PIM'nodiuln. 

,....,: 
IIDwlltl of 'S)lculN. glftlfflUIN, apongln fibm. M~ atidts 
_. lldioaa of IPOIIQIL s• . of the following flOJn aides or ... . ~~. and eptClrn.• : ,__,,,,,.,. ~. (~ Grandi) ..-.. , 
l\1;L1M1m 

c.: ,.~ 

-- .... ~fromll)ICiNlla.,lillidll. . 
,,_ ,.. .. Ta CNNlfl. ,.,... -~ ,,,,,,,,.,.. ....... ~ 

1•s•~A¥ It ,-,,,.~ ~~ ~~ ,...,.,_·•!It •...... ~ -,..,,. ,:av ... Jr.,~,. ......... _ ............. ......, 

I 

ityht/mlnthu : hiltolY _.. of F,,.,. lftd 
dY of th• tptclm1n1 ind 11ft 

~!:n/1. Section• of F11t:lol• and Tun/1. 

,methelmlnthfl: IC)IClmtnl and 11\dtl : 
Study ot the following froD\ • d Tranl'llfll NCtlonl. 

. la An-lo1toml- A1c-,#1-Entlfl II\ 01.yut... , • _ -

· 1 reproductivt IVlllffl nn11ld1 : .. to dlsp\lY allmtntarv can• • . thworm ·• 0InectIon1 
" · and n1NOullV1ttm: rd llfflln•I VIiie• \ ln1N1in• 

T.S. through ()ho'VRX, glu~ • . 
and prostate glands. . nd harvnoeal ntphridla. 

f rill. 1tptll I P 
Mount• 0 OVI oductivt-CUffl•llCc,elDIY . I V digestive, l'IP' 01111ction to d11P a Leech: -m -
1, •• - . , and c:HCUffl rtglont. 
T.S.through crop n• hridlum. 
Mount• of 11w. and P podium. 

T porarv mount of para 
N,,.;, . T.S. bodY, em lrnen• ind slltltl : . 

• 1o1iow1no tTom spec spkodb• Attn,. StudV of tht nttM Ch1etopttrUI. S,rpu/1, ,.nr. Pontob· 
Aph,odilt, HttetO '·r: blfix Eutp/tMU'• TomoP 
coll, S•bf/11, 1,rtffl/1, u 
df/1,, G/ouJphon/1. 

. ..,..,, .. 
Arthropod• : . . I diglstivt, reprodUctivt and ":°"' tellil and 
coc1cto1ch : oinect10n1 o . uth pa~ . Ill~ IPP"!-. 

Mounts of mo . . .· 

. ovary. f d:_...ive end nervou• svstemt• . 
. Oitllction o ir-" 

P.11"'" . nd l\lltaot plate. . Mount• of atatocyat a lratorV applfltua. . . . 
---'IQII and SIii> · .-11c111 • · StudY qf •Pr".. . fN>ffi sptei~•-and..... · . . . · . . -~ 

"tudY of th• followino . . . . :s~. a.~~ . ~ , . Cypni,:-~ : . at :,c...,_. . M . , . 
TtloPI• o,phnl_ ' crutt.-n ~ . •, ! . · ... . t : Cllllll•. ~· 
'"'""' £~ . G,;t•.J~-(~ ·1;,,;p1; ·s,AftiiH,, L-""". G~~~--ICCKP~_-. bddr:::.v; ~. ai,d 
£aw.I · D~ · · · of · ,-~-,..h_ · · -c _-d"· 1oiiiA · ,.,,.'"':, : - ---, -..:.--..... l>Jrtl . . : ~:'.~tieb lllG m,- . 11ma. mc;th. """'·.,, . · · · - apidell · 

. ;~~-.....,,~- . '· . ' . 
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Mollu•c• : Diaections of digestive and nervous •~stems of Lamelli":,en, 

Pl/•, Sepia, 

Mounts of pedal ganglion of Lamellidens, Radul~ of Pila, ctenf. 

dium of Sepia. 

Study of the following from specimens and _slicfes : 

Chiton, P•t•lla. · Trition. • Dori•. Limna.ea het,~· Li,,,.x D•ntaiiurn,· 

Mytilu•, P,cten, 01tr1a, Teredo, Loligo, Oct, ,pu1, N•uti,_, G/o. 

chidium l•rv,. 

,Echinodermata : 

Study of the following from specimens and slides : 

Pent,cero,, A1tropecten, A1troph'(fon, C/ypeaster, Echninocardlu"!!_ ' 

Spatanus, Cucu.maria, Molp•dida, Syna_p_ta, .Antedon, Echinoderm 
-- . ~ ... . ~ 

larvae. 

: . Preparltion of Pedicellaria · and Aristotle's Lantern of See-urchin. 

Minor Phyla : 

Study of one specimen each of the minor phyla listed abcWe. 

0.,1/om,nta/ Biology : 

Study of the developmental stages of frog : cleavage stages, gast~ ,, · 

n,11, · neurula, tadpole; study of whole mounts of chick · embryos in. . 

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

tion of whole mount of the chick embryo (any convenient stage). 

s.ctions of chick embryos to study organogenesis ..of ·centratner­

YOUI ~ ·..,.organs, . pharyngeal ·apparatus; ~tiona of chipk ~­

bryoe to ,.ittow the developmCJnt pf extra embryonic m~bran•; lectN>rl 

ol;Mantl. 

PNpndon ol ~ary mounts uting eultable anlmlll: ~ 

and cHimd epithelium; non-atriatld, and lklfetal llrtltild mutDlt; 111M 

ale.~. areolar 1i11Ue; blood fillll. Eumination ol ,......C . 

lficSea (mlmnlllN); ~livlry Oland._ ONDPllag~ . lhJffllCh -~•.11• · 

MC,IUffl. .. --· ...... lung, kldMy,...., - ...... 
............... ,i; - . . · . 
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B.lc. (Hona). Part II (2nd Year), 1992 

PAPER Ill-CHORDATA -

O!igin· and general cha~acters of Chordata. 

Protochord•ta : Structural organisation of Hemichorda~. Urochor data, . 

and Cephalochordata. Classificat_ion upto ord .... 

Poat-embryonic development of Balanoglo11Ua Herd 

mania, and An;iphioxus, Inter-relationships of pr~toch­
ordate, 

Agnath•: 

Filhu : 

Amph/bl•: 

R-,>tlli•: 

Birdi: 

General characters and classification upto orders. 

General characters classification µp to orders of Chond­

richthyes, and Osteichthyes. Migration, Airbladder; ,, 

extra branchial respiratory organs, Parental care. 

Qrigin and evolution of land . vertebrates. General 

characters and classification of Amphibia up to orders. 

Parental care. 
• 

General characters and classification up to sub-orders. 

Affinities of Sphenodon: -

Identification of poisonous snakd, poisonous snak11 

of. India, biting mechansim in snakes. . Extinct r~tilM. 

Origin of birds; 

· .. Principles of bird fiight, ,, 

Flight adaptations, , ,.­

Blnf ~igration. '! 

Paleeognathae : Distribution and classification up. to 

f1milie1. General chilracters -& classification of 

Neognathae up to ord~ with special . emphasis .on 

beaks & claws. 

M•m,,,./1 ; General chara~ers & classification of,different -qrcfups 

,,,,-· of mammals : Protothe•ia, Metatheria.- ui; 10 families : . 

• Eut'""i• up, to · suborders. Origin of mammal•.: _ _ 

COMPARATIVE ANATOMY 

lntegumentary 1Y1tam· : Comparative account of 1ntegume:it an.d 1t1 

· · df,lvativel, UH ~f lntegumtnt. · · 

D..,ve.,ys111111 c~ acciount cf the· allmin~ canal 

Ind IIIOCIINd gllndit. . 
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Circulatory System: General ptan .of circulation in various groups 

of chordates. Evolution , nf he&rt, aortic arches. evolution of 
venous system. lymphatic system. 

Respiratory system: Comparative account. of respiratory organs and 

mechanism ·of breathing. 

Skeletal System: Comparative account o~ jaw suspenso;iom;').v~ceral 

arches, veri.bfal column'.. girdles and limbs. · · . •, . 

Nervou1 System: Comparative anatomy of brain, spinal cord and 

nerves of chordates. Peripheral. · 

Sense Organs: Classiflcalion of receptors; str~cture and working 

of ear and ev_e. . 

Urinogenital System: Succe!lsion of kidnoy; evolution of urinogenital 

ducts 

PAPER IV-ECOLOGY ANO ZOOGEOGRAPHY 

Ecology 

Organisms 

Concepts of evolution, natural selection and adaptation as re­

lated to ecology. 

rcology in relation to Climate in India; 

temperature- precipitation patterns, vegetation, soil types, 

monsoon :-causes and consequences. 

Morphological, physiological and behavioral adaptations 

lo external factors such as temperature·. moisture, salinity 

and light : 

Thermoregulatory mechanisrr.s .~f ectotherms and endo­

therms to deserts and polar environments; osmotic adapta­

tions of brackish water animals. Photoperiodism, concept 

of limilino and controlling factors. 

Populatkms 

Attributes of animal populations. 

Popul,1tion density, natality, mortality, immigration, emigra­

tion, age pyramides. sex ratio, dispersal and diGpersion. 

, 

Population growth : 

Exponential growth of populations, Verhulst -Pea~! logistic growth 

equation, innate capacity to increase· nnd carrying ca,:-acity 

of the environment. laboratory studies on population growth. 

I . 

9 

Regulation of P0pulation de . 
ns.!!11 

Fluctuations and balance of num . 

de~sity-dependent and d . b~s in nature; effec11 of 

population density, ens,tv•1ndependent factors on 

Competition: 

Examples. of intraspecific and inters 'f 

nature : Gause's Pririci I f C ~ 1 ic competition in 

concept : Example :, ea o, b ompettttve Exclusion·; Niche 

exclusion. 
8 oratory •tudy on comp~tlve 

"Predation : 

Exan;iples of predation and its effects 0~ ecological . 

· E I • 
commun,-

, ties ; vo ut1on of prey.-predator stralogie,- : pla t-h b' 

I t. h" 
• n er 1vore 

re a ions 1ps. 

Parasitism ~ I 
( 

Ecological aspects of host-parasite relationship ; evolution 

of parasitism. 

Commensalism and mutualism : 

.'Communities· Et Ecosystems :· 

Components of an ecosystem. 

Ecosystem energetics : 

energy flow through trophic levels; primary production and 

factors affecting · its secondary production ; community 

metabolism ; food pyramids. 

' 
Biogeochemical cycles : 

water, oxygen, carbon, ni! rogen and nutrient cycles :-role"'of 

organisms in recyding . . 

Community development 

ecological succession ; climax community, ecotone ; edge 

Pffect. 

Major Biomes-structure and function : 

Desert, tropical rain forest, fresh water biomes (inlc_uding 

streams, lakes and rivers); major flora and fauna of the 

above biomes in India. 

L 
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Human Ecology : 

Human population growth. 

Wildlife man~ement with particular reference to India : 

Conservation of re:1ewable resources, \protection of &"Clan 

gered species, wildlife sanctuaries and \ their re~f81e~t•tive 
fauna. 

Environmental pollution: . 

- Sources of water and air pollution ; biological conaequen~ . 

approaches to pollution control. _ _ . , ' 

Zoogeography : 

Introduction : history of zoogeography, 
theory, role of fossils. -

Concepts of parallelism, endemis~. homology .Jtc. -

Factors influencing · large-scale animal distribution : 
dispersat 

Clnsical Zoogeography : 

Classification of zoogeographical realms, faunal peculiaritit; 

witn emphasis on mammals, relation to climate and ve~ta­
tion; Indian fauna including freshwater f11hes, aspecta.- of 
marine zoogeogr.tphy. 

Evolution of ~geographical realms : Theories pertaining to 

distribution. 

Dynamic aspect of zoogeographv in the light of place tectonics and 

continental drift. 

Island zoogeography. 

~ 

Chordata 

Low• ChrodJJta: 

Specimens: 

EXERCISES IN PAPERS Ill & IV 

Branehiostome, Balan >glot1u1, Herdmania, Salt,., 
Oollolum, Botrytu1, Clont, Pyro.,.,., 

......., lfidea : Amphiq_xus: Sections of ~.., region, pharyrut 
~ith aonad1, lntNtlnahegion. caudal ,-glon, -~ , -

'hes: · 

-- 11 

(W._M-~h~ _(W.M.). S.Ctio 
nogl~, : Pro6oecr,-rigton, colla,---.,:-i-,-- -: 
genital region. ~scidian : branchi.rr--,,~­
--Alcialan tadpole (W~ 

~paration of spicules of H•dmania 

Ois.s~_ons: Afferent' branchial arteries, eff•ent 
.~i:lab.ia~~iesd ntniat:nerves;__ eye rnuacles ana­
~l, ~n&rva!lon, l_nternal tar Md brain-.of Scoliodon. 
Temporary mounts: Arnpul~of Lorenzinli, placoia -----,-Ill!,, cy~id anO. ctenoid 1-. ' . 

,Disuction of My1tu1: I' Weberian 'onicl• nd air b'8dcle._. 

Mtt99-wm-S;Jl8-;iffHin-r..: A cyclostome, ChimHra, Prilti,, Sphyi-..., 
Embryo of shark with yolk-sac, egg ca• of shark. 
Rhynobatu,. fchini,, Sting-ray, Electric ray, Ophior»­
phalu,, Clarl(I•, H1teropneuite1, . M~1tu1, Wal/ago, 
pipefish, Seattorse, Eel, Puffer fish. Cofferflsh, Diodon, 

- flat fish, ribbon fish, Cat/a, Rohu, Not'?pteru,. Selene. 
Gambu1ia, Hernlrhamphu1, 'Amphfpnoq!_, Anaba,. 
butterfly fish,, Lophiu1, flying fish andj hill stream fish. 
Skeleton of Scoliodon and Laber. 

I 

Accessory branchial organs in An•bas, Claria1 a.nd 
'Heteropneu1te1 (to t>e "studied from dissected speci­
mens). 

~ ' _;,,,· 
Dissection of Cranial n&Q1es; art~ries, veins, urino-
genital systems of frpg. Mount of hyoid appartus:, 
Museurri specimen{: · Hy/11, toad, Rh,cophorus, sala­
mander; Alyte1, iheotyphlus, Necturus. 

' Anatomy of lizard and snake to be studied from dis­
- sected specimens. 

-.Skel~ton : Varanus, - snake, tortoise, Skulls of cobta 
and Python and crocodile. 

Museum Specimeos : Ca/otu, Hemidactylu~, Ura-
. ma1tix, Varanu,, Mabuia, ChamaeMon, Draco. hmbl: 
'lizard, python, Er,x, cobra; viper, krait rat ~• .. 
water snake, tree snake, sea snake. Le11ym'fl'. Tr,omx • 
Che/one, Testudo, crocodile, Gavia/ii. 

/ 



Ma,r,mals: 

Ecology 

~2 

Dissection : Flipht muscl"'s art . 
. . ~ • er1es 

perching m"'cha:usm of pigeon. · Veins. 

Temporary Mounts : Pecten fr om eu 
Barbs & barbul•~s. colurnella . ,c of Pig 

Museum Specimens: Assorted skin 

from Delhi region. s of cornrn811 

Skeleton: Sl<eleton of fowl. Different typ 

in birds ( duck, crow, fowl) . es of Pl 

Dissection : arteries. veins urinoge · 
. . ' nital svst 

r991on, ear oss,cales, and brain of rat P.ni 

Mu:;eum specimens : Shrew frug,·vor. -
• ous bat , 

vorous bat, Loris, hedgehog, porpoise rabb' · 1118_ 

Herpest1:s. It, squ, 

Skull of the- foijowing mammals: 

Cow or go~t. dog, horse. camel loris 1 
,,. .. • , a11gu 
!oacaqua. cat: rnangoose, squirrel . .Jied e 

shrow, bat ~nd man. 9 

Field work to understand the ll~~ic ecological conc~pts: 

19 ~ '), 
B.Sc. (Hons.) Part Ill (3rd YNr) 1}J4,I 

PAPER V-PHYSfOLOGY AND PHYSIOLOGICAL CHEMISTRY 

Elements of cefl physiology : 

Solutions, osmotic pressure, diffusion, hydrogen ion concen 

tion. buffers. 

Permeabili.tv of membranes. 

Chemical composition of fivin~ matter : 

Chemistrv of carbohydrate;, lipids, proteins and , ·cleic acids. 

Enzymel: 

Nature, function. classifh.ltion. 

Co-enzymes and pro1thetiJ groups. 

Mode of action of enzymes with special reference to tht ind -~-
, ........ Lly ,....,.,,,; 

eat••···-

13 

The Embden-Meyerhof pathway. 

The Hexose-monophosphate shunt. 

The Tri carboxylic acid cycle. 

- Glycogenolysis and Glycogenesis. 

Gluconeogonesis and the role of the· dicarboxylic acid shuttle. 

Biological oxidations : 

Dehydrege~ases, Electron• transfer enzymes. 

Oxid&ti0S. 

Mixed function oxygenases. 

Oioxygenases. 

Oxidative µhosphorylations. 

Substrate -level phosphorylations. 

Lipids .: 
8-oxidation of fatty acids. 

Fate of glycerol-gluconeogenesis. 

Ketone-body formation and utilisation. 

Proteins : 
Metabolism of a_mino ocids : oxidative deamination, transmina-

tion decarboxvlation. 

Enzymology of the urea cycle. · 

Fate of the glucogenic and ketogenic amino acids. 

nterrelationships of metabolic pathways. 

Physiology of the follovving.systems with s;3ecial reference to 

a mammal:-

Digestion of the dietary constituents : . 

. . f . and regulation of salivary, gastric. 
Compos1t1on. unction . . . 

creatic, bile and intestinal 1u1c9S. 

pan• 

At,sorption. . . d' 'tam ins, minerals and trace 
. • • Balanced diet mclu ,ng v1 . 

Nutrition • 

eltm~tl. 

Blood: nd f tion of blood and lymph . . 

Compoiition_ a . unc 

Blood groupl, Rh factor. 
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14 

Blood coagulation. 

Structure· and function of haemoglobin. 

Heart; 
Structure. 

Origin. conduction and regulation of heart beat. 

Cardiac cycle. 

Electrocardiogram. 

Peripheral circulation: 

Blood pressure. capillary pressure, regulation of blood preuure. 

Respiration: 

Mechanism and conb'ol of tweathing. 
/ 

Transport of oxygen ~nd--carbondioxide, Oxygen, disso~atlon 

curves of ~aemoglobin and myoglobin, Bohr effect, c.hloride 

shift. 
-/ 

tructure and function of the kidney: 
, . 

Physiology of urine formation. , 

Role of the kidney in the regulation of water, salt an(t-.acid-base . 

balance. 

uscle : 

Ulb'astructural. chemicar and physiological basis of skeletal 

muscle contraction . Molecular mechanisms in muscle contrac-

tion. 

Nerve impulse : . . 

Nature. origin and propagation along a neurone. synapse and 

myoneural junction 

-
Integrative functions of the central Nervous system. • . 

Structure and function of S6nsory organs concerned with viaion, 

sound perception. taste. smell and .touch. 

s~ure and function of: 

Hypothafaml.fs, pituitary, thyroid, parathyroid, adrenal, pan~ 

.&reat and gonads. 

Raproduction: 

Homeo,tatis: 
GlucoH metabolism, water and temperature regulation • ..,,,,... 
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PAPER VI-CELL BIO 
LOGY 

History of Cell Biology, 

Chemical organization of ti. 
,,e cell : 

Inorganic and organic . 
II Co . constituents M 

ce · llord nature of the ,". · acromoiecules · 
, protop1asm. 1n the 

Techniques in Cell Biology: 

Principlet of microscopy D'ff • 
· 1 erent ty f 

the study of cellular organizatio :es o optical systems for 

microscopy. ChemBtry of t· . n. undamentara of electron 
. 1xat1on and sta· . 

techniques to study nucleic ac·d . ming. Cytochemica1 

drates. Principles of h1'stoch' s. _Proteins, lipids and carbohy. 
em,stry ~nd h' 

enzymes. Tissue culture method ~ isto~hemistry of 

cursers and autoradiography C II fs. . se _of radioactive pre-
. . · e ract1onat1on and ch . 

zat1on of cellular constituents. aracter,. 

Str\lcture of cellular constituents: 

"Plasma membrane, endoplasmic . reticulum 'bo 
G I · . . n somes IV90. 

s~'."!es. o g, c~mple~ Mitochondria, centrioles, basal g I 
c1hum and flagellum" ranu ea. 

Cell Physiology : 

Cellular respiration, cell permeabihW, endocy tosis lysoso 

. kinetic elements and cellular mov~ments. cell secr~tion. met. 

Nucleus: 

Nuclear membrane, nucleolus, chromatin 

. Chromosomes prokaryotes and,e~karyot~. chromosome replica-

tion Chromosomal movements in mitosis and meiosis. · 

Cell cycle and its regulation. 

Chromosomes and differentiation. Polytene and ·lampbrush chro• 

mosomes. 

Sex-chromosomes and chromosomal t,esit of atx-detennlna­

tion. 
\ 

Molecular baal1 of cell function: 

Gene ,.;11cture, 0. N. A. repl~~. 
\ 

Genetic code, transcription and trlnllt.lfOn. 

Control rnechanllffla In cell metlbolllffl, 
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PAPER VU-EVOLUTION. AND ·GENETICS 

Part A :; EvaAIIJJJn, 

Origf ri ·of fife. 

Hittory of evolutionary through upto Charles Darwi~ 

Sources and nature of Organic Variations in (a) Micro-organianu 

and (b) Higher organisms. 

Natural aelection; Directional. stabilising and disruptive type_ 

Coluration and Mimicry. 

Selection in Micro-qrgani~ms. 

Hardy-Weinberg-I.aw. 

Sftw.all-Wright effect 

faolating mechanisms and their role in evolution. 

Concept of micro, macro-and megaevolution. 

Concepi of species, sub-species and iofra-s!.lbspecific categ0 • 

ries:-

Fossils and fossil formation, age determination. and significance .. 

Deter,nination,of evolutionary rate through fossils . 

Phylogeny of Horse. 

Origin_and Evolution of Man. 

Part B : G11n11tics 

History of G·enetics. 

Mendelian inheritanc9 patterns. 

Incomplete dominance and quantitative infleritance. 

Linkage and · Linkage maps · in · Eukaryotes and Prokaryotes. 

Gene interactions (Epistasis; Position effect; Atavism; Lethal 

genes). 
Multiple alleles. 

Mutations, Point mutations, chromosomal aberrations, chrome,. 

aomal number, form and rearrangement with referenc to specia­

tion in ·0rosophil1 polyploidy (Molecular basi! of mutations). 

Non-chromosomal inher~ance. 

Human Genetics; Diseases of single gene .lnheri~ance, 

Norma1 and abnormil karyotypes. Gerfetic counselling. 
I 

Somatic c1U genetics. Cell fusion in relation to gene mappinQ. 
• 

and differentiation. 
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Ei.mentary Upects of . 
DNA. · plurnide, DNA lplicing Ind 

'9COnlbinant 

PAPER VIII-APPLIED ZOO 
. · LOGY 

The students will opt for O f 
. . ne o the followi 

(A) Medical Zoology (C) . ng'tlounel: 

(B) A- • 
Agncu1t1,1re 

,.,.,plied Entomology ( D) R . 
. tproductive. Biology 

Mtdic1/ Zoology Human Welfare. ~ 

Introduction to Pc1rasitolog ( . . . 

used). ' y pertam1ng to various terminologiet 

.Brief introduction to pathoge . 1 
fllC m crobes· Viruses R ..... 

Spirocflaetes and Bacteria. · · • "·"'llllile, 

Brief accounts of life hiitorv .mod f . f . 
. • • • s o en ect1on and IS'thqgeni 

City of the following patllogens wjtfl ref • 1 • 

laxi1 and treatment: · erence to mlkl, PfOPhy. 

(a) Path_oge~ic ~rotozo.Jn1: Entarnoeba, Typanoeoma, letlll-

mams, C111rd1a Trichomonas Plasrnodum. . ; 

(b) P;athogenic helminths: Fasciolopsis. Schistoma, Echinoco­

ccus ~ncylostoma, Trichln-.na. Wuchereria, Drae~nculua 

Oxyuris. 
• 

Brief account of 11rthr6'pods as direct agents of disease cit dlt­

comfort; accidental injury to sense organs; blood loss; entomo­

phobia; dermatosis; mylasis; allergy and venoms. -

Arthropods as vectors of humpn diseases; Malaria (Anopheltl 

. stephensl A. culicifacies); yellow fever and Dengue haemorr­

hagic .(Aedes aegypti Ae. albopictus); Fil_ariasis (culex pipiens 

fati(,ins Mansonia sp.); Japanese B. Encephalitis (C. tritaenor­

hynchus) PIJgue (Ctenocophalides clleopis) and Epidemic 

typhus (Pediculus). · 
\ \ . 

. Distribution biology and control of the above mentioned v~ 

1-fistopathological cllanges in organs in relation to disea;e, such 

as liver ci"hosia, nephrosis; tumours. cancer-s. 

Epidemic diaaases, such as typhoid, choler!, small pox: their 

occu",nce and er~dication programmes. 

Brief introductiQn to humsn defence mechanisms. Antigens and 

1ntlbodle1 • 

GtMral1account of drug therapy and drug lllilfence. 
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(8) App/#d Entomology 

Elementary knowledge of collection, preservation ll]d culhn 

of insects. 

Blonomics of the following insect pests: 

. -er,,,,. 
Cotton 

Wheat 

Paddy 

:-Eirias Vittella, Pectinophora goaypiella. 

-Sesamia inferens. 

-Leptocoria acuta. tryporyza incertellus. 

Pulses- -Heliothia armigera. 

Sugar Cane -Scripophage nivella, Pyrills perpu~illa. 

Vegetables -Raphidopalpa fo~icollis. Leucionodes orbonaU.. 

Fruits , -Rapilio demoleu« Aspidiotus pemiciosu1. 

Castor -Achoes janata. 

Stored Grain, 
l 

Rice -Sitophilua oryzae. Corcyra cephalonica •. 

Wheat -Trogodenna granarium, Cadre Cautena. 

Pulses -Callosobruchus cohinensis. 

Safe storage of food grains. 

Bionomics and control of locusts and termites. 

House hold pests and their control. 

Economic imponance of Fleas, m01quitoes, becfbegus:. lice, 

sand flies and house flies. 
. ,.r 

Outlines of sericulture. apiculture, Lac culture. 
"- -

Principles &f insect contr9I: mechanical. cultural, ·chemical. 

biological, sterile male technique, genetics, quarantine, inte­

grated approach to peat management. 

( c) Aqwcultur• 

1. General introducation to Aquaculture. 

2. Typn of Aquaculture : 

(i) Pond Culture. 

(ii) Fish Culture ·in sewage-fed waters. 

(iii) Brackilh ....,,ilh culture. 

(iv) Maricuhure-PfOlpectl of coaatlll aquaculture. 

\ 
I 
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Pond Culture : 

(I) . Constructjpn and prepar t' 
- k' • •on of hat 

\ stoc mg PGnda; thing, nlll'lely, 

(a) Selection of site. ~ Ind 

(b) Dimensions and area. 

(c) Source of water Ind d . 
. . ra,nag, facit.:..-

( d) Phys1cochemica1 char . . .. ,,.. 
acterist,cs of 

(e) Planktbn, its cla••:.,•cat· Ytlter Ind IOil. 
- 11 10n anct d" . . 

of c~!tur~ waters. lstribution; Productivity 

(f) Fembzat,on, manuring d . 

(g) Growt~ rates an ar1fici1I feeding. 

(h} Common diseases of cultured,. h 

lchthvopthiriasis .and Arg 1· . 11 81 (fin rot, furuncuio... 

__ , (i) 

(ii) 

(iii) 

(iv) • 

1 d . u us infection) 
n uced breeding of cultivated f' . , 

Monocultu·re and coml"ll\a;t fi h iahes. 
A. . ..., ... e IS culture 

irbreathing-fish culture. · 

Economics of pond culture· ...... "-- fi.. • 
• """' • """' t ratio. 

· 4. Fi1h-cult~"'{~ •w•ge-fed w•rer, 

(a) Sewag~ ~nd its treatment '_:_ 

(b) U~ .o#-,tre~ted as ad,tive in fish pond 

(c) Su1t~!e\ species for culture. 

'\d) · Scope of this low-input technol ogy. 

!~. Fi1h-Culture)n Brackish Wat,, 

'(a) Sui,abl~ species-emphasis on mullets an~ milkfish 

(b) Collection of hatchings from natural sources . 

(c) M_anagement _ · 

(d) Marketing .and export potential 

6. Maricuhure 

(aJ Edible and pearl oyster culture 

(b) Prawn culture . . 

D) R1productiv1 Biology 1nd.}luman Welfare 

0-.lopment. structure an_d ph)JJOlogy of human male and female 

reproductive systems. · ' 

H~rrnq_nal regulation of ovulation, fenilization, .implantation, abor­

tion gestation, par.a1rition and lactation. 

Nutrition and R,p~uction. ' 

' ' 
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Birth Control : The need. Motivation, Implementation p8., h 

. 
' • rC olo . 

cal and sociological aspects. · Q1 . 

Contraception and modern contraceptive technology . N 
. h d h . • . ature1 

methods, mechanical met o s, c em,cal and immu;ol . 

· I th d -"· I • · · 0Qica1 

methods, surg,ca me a s, ml:IUIca ,erminat,on of pregnanc 
V, 

Male· & F8m:1le infert'. li ty-its natural history major causes ~lld~· 

management. , 

Reproductive biology in relation to : 

(I) Eg'g Pio~uction in po~l.try, 

(Ii) increasect> fertilitv in farm animals including teci1niq4es 

artificial insemination, 

(iii) 

(iv) 

. ----
induction of &3rly puberty in cattle, 

milk yield . 

.,· 

PRAq_JCAL EXERCISES RELATING TO PAPERS V-VIII 

Phy1iology and Physiological Chemistry 

Experiments to show diffusion.,..aod dialysis. 

Effects· ,of isotonic, hypotonic ar.d hypertonic solut iens on ery. 

throcytes. - • 1 

- -

Study of ~emolysis-haemolytic effects of acid and alkali. __ 

Enumeration of red blood corpuscles · using the haemocyto­

meter. 

·Estimation of haemoglobin ..{l1a,rimalian blood. 

- Total and differential count of white blood corpuscles. 

Preparation of haemin and haemochromogen. crystals. 

Coagulation of blood. 

Colour reactions and generat,.tests for the identific~_tion of car­

bohydrates, lipids and proteins. 

Studf of reflex action and reflex time in the frog. 

Study of : the action of salivary amylase and of p_epsin, trypsin 

and pancreatic lipase from tissue extracts./ 

Effects of PH . . ~empe;ature dnd inhibitor on . · the enzymatic 

actjvity of salivary .a"J¥1ase. 

Recording simple rin4scle twitch with met;hanical, thermal and 

r.hemical stimulation of the_gastrocnemius mU1Cle-sciatic nerve 

preparation of frog. 

Study In vitro of b'iolog· Ic1I 0 • 

methylene blue. - lCidatiOf'I Uling r ' 

Perfusion of the exclsted f 'llue ele1rlctt •nd 

. rog heart 

Recording of the frog's ha-. t b · 
·•' eot ; • 

hea_rt. . n lttu and with the 

. 
Plrful9d 

Demonstration of the eff 
. ect of ac 

phrme on -the heart beat 9tylcholine/atro . 
· P1ne/epine. 

Measurement of diss1>lved 

Winkler's method. oxygon cc.ntent in Water by 

Dissection of the endocrine 91 d . 
. an sin rat 

Study of sections of pituitarv. th . 
., Yro1d, adrenal 

and ovary from prepared slides. , · pancreas. tests 

C-11 Biology: 

Mitosis: Onion root-tip : oermanent . 

. . . . squash Prei)aration 

Me1os1s : Grasshopper testis tempo s. 

preparations. rary arfd {>errnanent squaai, 

Salivary gland chromosomes of Dr h: -

. temporary and p1umarient sqo:apshi/1 and C~ironomu, 

. 
nreparat1on1 

Cytochem,cal Staining to demonstrat 1 . · 
e nuc e,c acids p t · 

and mucopolysuccharides. , ro eins 

Sex-chromatin demonstration. 

Study of the prepared slides showing th f II . 
. - e o owing: Auto-

so,mes and Sex-chromosomes or a Grasshopper & 

Mammal. 

Genetics: 
C . ~- . 

fons!rucItion of,a familial pedigree utilizing inheritance pattern 

· o a sing e chari cter ~dry lab,) · · . 

Pr_obabil1y exercis9s in GenJtics (dry .Jab} 

Microtomy: 

(A) Medical Zoology: Practicals 

Preparation of blood film: examination - of blood parasit11: 

Trypanosoma and Plasmodium. 

Preparation of permanent stained mounts' of rectal ciliates of 

frog. 

Study of, permanent slides and spac'imens of parositic proto­

zoans, t1elmfnths and arthropods mentioned in the -thio,y 

aylfabus. 

I 
I 
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heles·-diss,ction of female adult mosquit~s for ..... 
Anop · ....... ,olit.... 

and oocytes. '"' 

Collection of helminth parasites from vertebrates· th , . - - . e,, Slt\, 
servation and staining. 

Staining of bacteria. 

Study of slides showing histopathological changes in liv -
. . . , er allQ 

Kidney in respect of cIrrtrosIs and nephros,s_ respectively, 

Analysis of blood Groups: A. B, 0 aQd Rh . 

Pathological examination of sputum, blood, urine and st ' 

Blood: Erythrocyte sedimentation rate (ESR); Haemato:': 

bleeding' time; coagulatian time; prothrorilbin time. It, 

Ell'perimental induction of diabetes in rat. Quantitative ~lti. 

mation of blood glucose. 

Colorimeteric estimation haemoglobin 

R. B. C., -W. B. C. 1;ounts. 

Medicolegal tests for blood : Benzidine test, precipitin ·test 

complement fixation test. 

(B) Applied Eotomology (Practical.;)_ 

Collection and· preservation of insects. Classification of insects 

up!o orders. Identification and life history of . economically 

importa11t insects listed in the syllabus for Th~ory. Study~ 

damage cauf.ed by insects. 

Rearing and culture of any one insect of economic importance; 
. . / 

Bioassay of any one insecticide using mosaurto larvae and 

adults of house fly/a stored grain pest. 

Acquintance with insecticiqe dusting and spraying equipment 

and itJ working. . 

Acquintance with Bee colture techniques. 

(c) Aqu1culture : 

1. Identification of following aquaculture animals catll. catla, 

Labeo rohita, Labeo Calbasu, Cirrhina mrigala. C'irrhina rebl, 

Cyp,inus carpio: Ctenopharyngodon idella, Hypothalmichthys 

molitrix, Osphronemu1 goramy, Ophicephalu1 ap. Notopen,1 

sp .. Pangauius sp., Heteropneuste1 fossilis. Clari11 batrachu1 

Willago attu, My1tua sp. Chanos chinos, Mugil ap. Late, 

z. 
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fates calcarif/J.· Tilap · 
'( ' u: mossam1,1ca, 

oyster, Scylla serrata M Myti/us, Oyster P-•I 
• acrobrach · ' ..... 

Pen(,IRus monodon M.ata '""' sp. Penaew ind;,,. .• 
' :penaeus ~ .... , 

Artemia sp. rnonoceros, Panu/irw 
. Sp. 

· =.: 1 
SI ·1 ,.,, of maturity sta . 
' · ' gcs, CSt1maf 

h • tpneurtes Jussi/is Labe . 10n of fecundity in 
a..• I • o roh11a c l 
, .. t; 1 • method. ' at a cat/a by volu-

·• . 

3. Demonstration of artificial . 
11, tl).duction of spaw . . 

fish pituitary extract. ning with 

4. Demonstration of preparation and . 
aquaria, maintenance of display 

5. Physico-chemical analyses of the followi 
. from aquaculture ponds ; temperatme ng pa~meten 

oxygen, free carbon dioxide alkal' 't ' pH., dissolved 
. . • Int Y and hardness. 

6. Identification of the following spec· 
zooplankton and aquatic insects : imens of phytoplankton, 

Phytoplankton Zooplankton 

Synedra Naup/ius Larvae 
Fragi/aria Daphnia 

Navicu/a Cyclops 

Cyc/otel/a Simocepha/us 

Pinnularia Bosmina · 

Oscillatoria 
Microcvstis 
Anabaena 
Scenedesmur 

--- Pediastrum 

_Staurastrum 

Asplachna 
Keratel/a 
Philodina 
Brachionus 

Aquatic Insects 
Gerris 
Ranatra 
Orectochilus 
Dytiscus 
Nymphs of 
Odonata & 
Ephemeroptera 
Dipteran Larvae 

7. ~dcntification of the following aquatic mactophytes : 

Eichornia, Pistia, Hydrilla, Potamogeton, Nymphyaca, 

Nelwnbium, Ceratophyllum, Typha, l'hragmites. 

8. Laboratory culture and main,tenance of Cyclops ;i.nd 

Daphnia. 

9. Film -shows and visit to Shahdara Fish Farm-to acquaint 1 

students with aquacultural practices. 



(0) Rsproductive Biology •nd Hum,n W1/far1 

1 _ Study of vaginal smears of l~duman menstrual cycle or· 

1 estrous cycle from prepared s 1 ,s. ' 
.2. Examination of vaginal smears from rat. 

3. Study of the histological. sectionds of the female reproducu~e ~. 

tract from prepared slides in rat an human. 1 
4. Examination of foetus, palcents and resorbed sites from "'6 

pregnant rat 

5. Ovarioctomy castration, vasectomy hysterectom'I in rat . I 
6. Demonstration of the techique for hormonal irnµlants. 

7. Study of histological sections of male reproductive tract and 

accessory glands in rat and human. 

a: P~rameters u~ ale fer.tility i~ rat : 

' (a) Detection of fructose in the male accessary glands. 

(b) Sperm motility in different regions of male reproductive 

tract. 

(c) ~per!TI counts in different regions of epid1dymis. 

9. •Field work 

(a) Techiques of data collection in demogr.:iphy at centres of 

family welfare. 

(b) Demonstration of various contraceptives and surgical techni­

ques at family welfare clinics and National Institutes of 

Fam~ly Welfare in and nO'ighbourhood of Delhi. 

(c) Demonstration of techniques of preservation of semen, and 

artificial insemination at suitable centres. 

1.. calcarifer, Tilapia mossc1mbica, Mytilus, Oyster, Pearl 

oyster, Scylla serrata, Mac,obrachium sp. Penaeus indi­

_, cus, Penaeus monodon, Matapenaeus monoceros, Panu-

(1 , lirus sp. Artemia sp.; , 

2. Study of maturity stages, Estimation of Fecundit', in 

Heterolpneustes fossilis, l~beo rohita Catla catla by 

volumetric method. 

3 Demonstration of artificial induction of spawning with 

fish pituitarv extract. _-/ 

4. Demonstration of preparatior. and°maintenance of d-.,lay 

aquaria. 
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