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B~Sc.. (ff~•) in ZOOiogy 

SCHiM! G;:- ~ -AMlNAfloN 

PART I EXAMlNATIOtt 1996 

Duration 

( HOW'S} 

~ 3 . 
~ tat BIOiogy and 

Hstoio9r 3 

Practicals relating to papers I and II 5 

M&Jt. 

Marts 
75 

7S 

75 

N«• :-The Practical tests hall be of me hours. duration condutted 

in ooe session. laboratory r~ shall cany 25 ~. of tf1e 

man.s. alk.wed for the practical test. The practical test shall 
anelude \'ffJ·YOCe.. 

PART II EXAMINATI.QN. 1999 

Paper Ill-Chordata- .3 75 

Paper IV-Anmal Ecology anc: Zfx?geo• 
graphy 3 75 

Practica!s relating to Papers !H ~hf 5 75 

Note :-The Practical test shall be-of fofe nou:rs· duration conducted 

in one session._ Laboratory r~ rds shall cany 25S of the 

marts allotted for the practical test. The practical test wll 

included viva-VOCe-

PART Ill EXAMiNATlON 2080 

Paper V-Physiology anti _ Pt-.. l'Siological · ' 
Chemistry 3 75 

Paper VI-Cell Biology 3 75 

P~ VU-Evolution and Genetics 3 75 

Paper VIII-Applied Zoology 3 75 

Pra~ls relating . to Papers V ID VIII (two 

sessions each o . 5 hours du1'tion)." 10 . 150 

Total 900 

N0/6 :-The Practical Test shall be t;onducted in two sessions each 

of five ~ours duration. the laboratoay record shall carry 25" 

of the marks allotted for the Practif:'~! Test._ ~radical Tut 

shall include viva-voe.a. 
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DITAILID OOUtllll 01' IIIADtN" 
1,lo, (HfM,) lllrt ltt (11,1 Yllrf \tl~8 

l'A,IR ,1- N0NCH0,-llW. 

#lwNIOI: 
0111lnvul1hl,n~ OhlrHltrl and ot1111f,lo•!lon up to Ord'!•· 
llfUOtUfll CM'Qlnl.aotlon, In dltftttnt e,,..... I 

LOOOmotlon, Q11n0ttgulatlon, ~\ltrltlo~ and ,.,p,oct~otion In 
' 11,oto1,11, 

MMt,H: 
lfltfOduotlon to Met11c.,11 
O,lgln of MIIOIOI, 

Mltlffllfltm, 
lyMm11ry. 

PorJ/fJH : l · , 
Dlltingul1hl~Q ~h1r1ottr1 •nd ~lat1ifi0oclon up to Order,. 
Struot~ral·Ofll.ftlutlon In dlff•r1nt Cl11111. 

coet,ntltltl ',,' 1 1 

' I 

• 11 ' ' I ' ' t .01111neu11111n, oher~oter~ •~d clo~1lflc~,1~~ up,to Order• 
IINct~rll 0191nt1111on in dl.,r.tnt Cla11t1. · . 
Polymorpn11"' l.n HY(1ro101, · oorill and ,Oflrnl r11f11 
' 

C~•: I ,'i , 
I 

/ l 
. I IINotu,11 org1'"11t1on and 1fflnltl11, 

·•~ 
"""""""'""' •• ' 'I I I ' 

I 

I 

· Dlltlfttutlhlng dt'INct•a: ,l'ftd ota11•1t1c11tlon up, to, Ordere. 
I ~ 11 • • ~ llruotur1I 0t11ni11t11)n• In fitfer,nt c11,1,1., , • · 

Reproduction, Pa,1111.-: (pa,.1ltl.lo, acl1ptatlon1 , •nd evolution of perNkltm). 'i" •' · , 
N.,,.,thtlmln,,,,, : . , , ~ ' 

\ \ i I I 1 •~ I t Dl11tn9ulthln9 ohltact• MCI, cl111lflcation UP' to Ordtr1. ' ' ltruoturtl Ofllnltallon, 1 , , 

Mlilllfn (llono with ,.lfflln .... ), ~I 

I 
I 

'. 

I ,, 
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Ar,n,Jida: 

. Distinguishing charact,rs and claasifation up to Orders 

·Stru_ctural organization in different Claasea. · 

Excretory system and Coelome. 

Mo_J/UICa.' 
Oi1tingui1hint-Characters and cla,aification up to Ordera 

-~tructural ocv~nization In different Classes. 

Torsion and detorsion in GastroPQda. 

Onychopora : 
· ucsural organization 

Affinities. 

Arthropoda : 

Distinguishing characters and classification up to Orders. 

Structural 0 1g41nization in ditfere'lt Classes. .-

. Larval forms ir.i Crustacea,, Metamorphosis in Insects. 

Social life in-Insects, Yision in Arthropoda, Trilobites . . 
\ 

Echinodermata : 
' 

Distinguishing.characters and'tlassification up to Orders. 
'- ' " t 1\ ' 

•Structural organization in· dtffer,nt Classe~-

Larval forms, Affinities. :! "' 
I ,• ' I 

I 

GentJral chafacte11 of the following Pliy/a : } · 
I . 

Me~zoa, Nemertinea, Rotifera. ~.canthocephala, ·Entpprocta. 

S.ipunculida, Echiurida,
1 

~~sta~tomid,a,_ ·ervozoa ( Ectqptocta). 

Braehyopoda, Phoronida. ipogonophora and Chaetog.natha. 
• • • I I ... ' ' • 

\ , • I \ ; , . . ' 

PAP·ER-·lt-DEVELOPMENTAL Bf.QlOGY 1ANO · HISTOL(;>GY 

Part A : Dev,lopm,111r Biologr, ._ , 

Gametogenesis with particul~'r -~eferen~e .to differentiation of ~per• 

matoz_oa: Vitellogenesis I role f>f f olli~le/nurse 1:elf · 1n oogenesis; egg 

maturation; egg meft-tberan•~ polarity'of egg. 
• I ' 

Fe,rtilization; parthenogenes;,·. · 

Types q__f ani",'al 19:g
1
~; · patterns of clM,v~e and gast1 ~lat ion; gerin 

layers, thei! deri~atives and·homol~ies;· :,II lineage end fate ma.,ls. 

/ 
. / I 

/ 



, and dewk>pment of extra-embryonic m&mbra ... 

Stn,ctute 
,,es: tyPe 

and physiolOQY of pt1cent1. , ~ 

~ nogenasis of central-ne,yous system. sense organs. hein 
lfld 

1tidnet· 
Tissue intetaetions (inductions) in development; R~eneration in 

in~tes and vertebrates; Met1molf)hosis and its Physiological 

control ~n Anura and lnsecta. Epigenetics. 

hit /J : Hi:stolo9Y . 

Microscopic anatomy of the following' organs of a manvrhl! al( 

oesophagus. stomach. ileum. duodenum. large inte.st>rt• -= 
pancr~ liver. lung. traehea. bronchi.If- broncheoli. alveo1 kiclMv. 

urinary~~. spinal cord. nlt'Ves. hean, arteries, veins, c•1arie~, 

f!"'P." ~ule._peyer·s patches, tonsils. lymph. spleen, thymus t~t,s. 

ovary. uterus. 

PRACTICAL EXERCISES IN PAPERS I AND U 

Nan-Chordata 

Protozoa:, 

• 1-

• I 

Examination of IMqg ptotozoan~aramecium, Amoeb.t, Euglen•. 

Verfk ... 

Mounta of Monocystia. rectal ciliates of frog, and Trypan-,mes of 

rat'a blood. Study of the following ~ slides,: , . -
- . ' 

~ ~. Globi/lfJlftM. Fon.mim1eran ooze. N~tilur:., 

CYwium E1111lena. Bantidium. VorticdtPanmecium (~issi9n and 

conjugation stages), Pl#modium. 

,,.,,..: ,, 
· ...... of' lpiculn, Ge,nmu,_ apong'" fibres. M_icrosc~ic slides 

of wtio.-. of apongea."- Study -of the following from, alides or 

..,.cimens : L~i• S,00,,. · <_or Grantia) .. s;,,,,,;n. and · 

HylontltJM. 

Cambi 1J1 ~ 
. \ 

..,_ et thefoilowing from~~--.. 
~ T~ ~ SartulMle V_.,, Porp/1&~ ,,.,_le~ 

11..,.,Acnll. E/lhYM. SttoblWlng, Sc,ph;,,o., S..~ 

~ ,~· "~·-c~. -Aii,,i,. -~.,,_., , 

Qi!.~---- Secdona·ot Sei~flom ~-~ 
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P/ltyhslminth• : 

StudY of the specimens and life history ata 

TB.!nia. _ Sections of ~ff~/• and Taenia. 
9" of F•1ciol1 Ind 

Nem1th1lminth11: 

Study of ·the,f~flowing .tror;n &pecimens and slides = 

Oxyuril,Anyc/01toma. A,c.,;,_Entire and Tra . 
nsverse sect,ona. 

AnneHd• ·: 
' \ 

Earthworm : Dlnectiont to display alimentary canal reprod t· 
. , uc 1ve svstem 

- and nervous system; 
· 

T.S. -througtt ~horynx, gi-zzard, se,;,inal vesicles, intestine 

and· prostate glands.' 

Mounts of ovaries,· stptal and pharyngeal nephridia. 

LHCh: Oissection to display digestive, reprodu_ctive-cum-excretory 

system . 

. T.S.through crop _and caecum regions. .. 

Mounts of jaw, · and nephridium. - ~ · 

Nllffis: ' T.S. body. Te~porary mo~nt of parappdiurn. 

Study of the following from specimens· pnd ~ Jiies ·: 

Aphrodit•, Hete1on,r1i1, Cha«opterus, Serpula. Spirorfbis Areni­

r:ol•. Sa/MIia. Tt111b1//1, ·rubifix Eutpho,us. Tomopt,ri1, Pontob-

. de/la, Glo11iphonia. 
1 

-

' 
. 

Arthropoda : 1 
• . ' 

Cockro-?h : Dissections of ~ig~stive,. reprod1:1ctive and _l\lNOUS systems. 

Mounra of mouth . parts, saliyarv apparatus, testis_ and 

ovary. 
I 

• 

Prawn: -Oiesection of dk,estive·and nervous·systems. 

Mount.- of atatocyst and ha'stage plate.. , 

• Study qt ap;,e_ndages .and respiratory apparatus. 

Study of 1ht followi"9. from. -,>ecimen1 and alidff : .. 

Triop1. -D•phnl•, Cyp1ii,:-Cyclop,. $•ffufin£ GatnmMUt,' ·LePM~ 

Balanui. Eup,1ur111, Cr&fstaccean ~••f .Centepede, : Milfiped~ 

L-,,--. Gmhoi,;,-,; Gr,lll!i, J••flite··(diff..,,_t castel). Bed~. 

Api,ld, : ··o,,d.,i:u,, Water-~pion •. _· body to~se, . Thti~, Btitterl/y,. 

Sft 'mc;th. _. ,Mouth . s,,rts .. ~, · c~roach,, buU«f1,. ho~sefly, •n~ 
O~#Ol/6, IUIIHI,,· p,1_,.,,,,.,,·,t,id •• tickl arid mi• . 
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Mo/lllSU :_~of dic,11ti'Je andntnOUSS)'Stems of L~ 
. Pia, Sepia . . 

Mounts · cf pedal ganglion of LameDidens. Radu&a of Pila. tl1'\. 
dium of Sepia. - " 

Study of 1he following from specimens and st~ : 

CNlon. Patella. Trition. Oori$. Limnaea helix litau -~ 
M,ti/lA Pet:ten, Ostta. 1.-do. Lolit/0. OdlJPD. ,_.._ ,-_ 

t:hidium IMn. 

Edlinodtlnllm : 

Study of the·.foJlowiog from specimens and slides : 

PtJnUCer06,AstropflClen. Astrophyton; Clypeast'!', Echninoardiwa. 
Spatanus. Cucu_lWia. Molpadida. Spnapta. Antedon. Eehinot/ena 
larvae. 

_ .. Pr_,paration of Ped"1cellaria and Aristotle"s Lantern of S.Uldlia. 
. ' 

Minor Phyla : 

Study of on& specil1N111 each ~ the.miRCr phyla listed abo¥e. 

·O.elolntlnta/ Biology: 

Stud, of the-.develQPffllflta~ stages of fmg-: cleavage.._ gast­

rula, neurula. tadpot&; study of whole mounts of chide embryQa ii 
diff«ent Hamburger & Hamilt~ stageS 4-7. 11. 14, 34, 38. · Prepara­
tion of whole mount ef the chick emblim:-{any convenieni lllge). 

' 
Sections of chick embryos to study organo:genesis of central ner­

vous syltem, .... OIPns. . pharyngeal ·appara~; sections of chic:t ...,. 
bryoe to show the devefopmc.,nt of iJxtra embryonic membranel; NCtioft .. ~ ~ 

al ;ACll,ta. 

H""""1,.: 

~don_ ojtwnporary mounts Uling IUitlble --•= ICIU••­
anil cilialld epithelium;-.IIOll•..,._, 111d •tletl• .. ••d n11cle; ,.,,,_ . 
call;~ areolar ... ; blood fila f;::•r!Mlion tA .... ,at 
ilidll (ml!n11111ian); salivay glaad. oeeophag&11r -••di duod••• . 
-· f9Clllm ... --••. -·~--.. kldnlr ...... CCIII. ....... 
sp•11•n.-ltln.tbone Mid ••••i-~ -
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, &.So. (Hon,). P.art,11 .(2nd Ve1r 199
9 

PAPER 'Ill-CHORDATA 

Origin and general· char.~ct~rs of Chordata. 

P,otochord1t1,• Stru~tursl organiHtion of Hemichordata, Urochor d , 

and Cephal~hordata. ' Clanlflcatlon u'pto ord::• 
Post•embryonic development of Balanoglo1aua H · 

mania, and An,phio,cu1. lnter~relation1hip1 of protoc~~ 

ordate, 

Agn,th• : General charactett and clauification uptQ ordera. . · 

llihu : , General character1 claeaificetion up to o'rders of Chond-

richthVII, and io1teichthyet. ~lgration,. -Airbladder 

extra branchial respiratory organt, Parental c&re. ' 

- Amphibia : Qrigin e~d ~C?,lution . pf land · vertebrates. General 

characters and classification of Amphibia µp to ordert. 

Bird,: 

M1mm1l1: -

Parental care. · 
-
Gen,r:ar characters an~_ cl..,ification_ up to aub-ordert. 

-Afflnitie1· of Sphenodon. _ · · 

. Identification · of pol10nou1 s~akew, . p~ieonou1 inakn 

of India, biting · mechan•im in ,n,ake1. Extinct reptlle1. 

Origin _of birdt; 

Pri.nciples of blrq flight, · 

f l·ight adaptation,, 

Bird ~ration. . · 

·.· r· 

PaleeognathH : Di•ribution and cl••fflcatlon up. to; 

famm11. Gener,; ·. cho.ract~• · fi crneificatloo of 

Neogrlathff up tQ ordere w,ith •s>.ciaf emphasis on 
,,( . . ' ~ ' 

beak• & claws. 

Gene;,, character, · ft clastification of different qroupe , 
• • 1 

I 

of mammals ; Protothe,11, Metatherla w., ro famillN : 

. Euthtri1 up to · suborder,. · Orlgln of mammafe. _ 
• • I 

I • • -

' 

. : COMPARATIVE ANATOMY 
: , . • . .' I • f ' ··' • I 

fnt.gumenie,y eysttm· : Comparative. account ·of . l~egum~n~ a~ '" 

, _,ivatNts, . U• of Integument. . . . . . 

Dfe•• Svt1n: Cq,npe,ltlv, account of . .,,. ·,Hm.,_ _,, 
" ,. _, ••• ,.. ... • . , . , • • • . . • . • I 

.. t . '; ~ ! i . 

.\ 

,. 

• 

I 
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- . . . System:,.General ptatt d circulation in Var" 
c,rculatorv . . f h..:...... . ious ~ ... 

of chordates:-- Evol~t•~n o ~ -'' a~rt,c arches, eyot~~ 
venous system, fymphat,c systen:,. r, at 

. to·rv system: Comparati.ve account_ of respiratory •or Resp,ra ~ . - gan, a 
mechanism of breathing. lld 

· .· Skeletal System: Comparat_i~e-accou_nt of jaw suspensorium, vise 
· arches, yert,bf_al column, girules and limbs. era1 

' . 

Nervous System: Com·parative an~toJ;ny of brain, spinal cord 
nei-ves of -chordates. . Peripheral., · · clnct 

- . 

Sense Organs: ·
1 
Ciassifl_cation of receptors; structure ·and working 

of ear and eye. \ . _ ' . . . ' 

·urinoge~it~I System: Succe!;sion of kidney; evolution of urinogenit~I 
ducts . . . ::,. 

• 
PAPER IV-ECOLOGY AN'ci ZOO'GEOGRAPHY 

· Ecology 

Organisms . 

Concepts ~, -evol~tio~:_,n,tur~l_··~electiori .. and adaptation as re. 

lated to ecology._ 
. . . . 

rcolog'y ·· in rel·;,tion to Clim~te .in .India; 
,• • I • • • 

temperature-precipitation pat_tern,s, . vegetation. soi( types, 
. monsoon :--causes and conse_quences. 

Mo~phological, physiologic~! and_ be~avioral adaptations 
) • ,t I • - - I 

to external, factors such -as temperature, ·moisture: salinity 

a~d light :. · , _ . 
. ' . ',, . . ·\ . 

· Thermoregulatory mechan,srr.s of ectotherms and endo--, ' 

therms to d~~orts and p~lar environm:ents; osmotic adapta-
tions or bra·ckish water · an imals. · Photoperiodism, concept 

of. limiting ancJ controJljng factors. 

Populati.ms 
1 

l : _ 1 • \ ~,,J,t 
' . 

Attrib!-!:.t,es ,qf ,ani_mal1 popul~tions. -, 

: Population de~sity, fl~\a!ity, n1ort~_lit_y, immigration, emigra~ 

tion, age pyramides, sex ratio, dispersal and .dispersion. 
.. . ' . ' . . . -

·Population growth : .' .-,i- . . 
. . - ,,' - .,,. ~'\ . • .# . " 

Exponential gro.wth of populations, Verhulst~P-earl logist~c; growth 
t ,f , , •t~ • f • o 

equation, innate capacity to inc;ease· nnd ·carrying ca,:acity 

of the-enviro!)mont. laboratory studies on population growth. 
' • ✓ • • 
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Aegulatlon of population den1itv: 

·Fh)ctuations and balance of -num~ers in nature; effects of 

de~sity-dependent and densitv-independent factors on 

population density. 

competition : 

Examples of intraapecific and interspecific competjtion in 

nature : Gause's Principle of C~mpetitive Exclusion·; Niche 

concept : Example of a laboratory study on competitive 

.. exclusion . 

. pr,dati on : 
Examples of predation and· its effects on ecological communi­

ti'es ;· Evolu,tion of prey-p(~dator stralogies ; plant-herbivore 

' relationships. 
• t ' 

Parasitism : 

Ecolog_ical aspects of host-parasite relationshiP. ; evolution 

of parasitism. 

Commensalism and mutualism : . 

Communities 'Et Ecosy,stemJ : . ,_ 

Components ·of an ecosystem. 

' Ecosystem energetics : 

energy flow through trophic levels, pri~ary production and 

. factors affecting its secondary production ; community 

metabc:>lism ~ food pyramid_s. ' ' 

Biogeochemical cycles : 

water, oxygen, carbon, ,nitrogen and,1'!':'trient cycles ; role of 

organisms in recyding. • · 
•I 

ComtDunity development 

ecological succession ; climax community, · e~otone ; edge 
Pffect. 

I 

Major Biomes- structure and function : 

Desert, tropical rain forest, fresh water bi0.mes (inlcuding 

streams, _lakes. an~ rivers); major i19ra •! and: fauna of ihf' 
·above biomn in India. 
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Hum,n EoolOIY : 
· population growth. Human . . . . 

Wlldllfi management with. par;tlcular reference to India : 
Coniervatlon of ~e:,ewable re1our~e1, protection ot 

8 , aer•d apeclea, wildlife 11nctuarles and ·their repreie ~~-, , . , rtt1t1~ fauna. , , ' 
Env.lronmental pollutlo!": : 

Sourc11 of water and air pollutlon ; blologlcel coniequenee. 
epproach11 to pollution control. : 

Zoog,ogr,phy : . 
\ntroductlon : t\i~tory. of zoogeogr~phy, 
· theory, '9le of fossils·. , ·: .. 

Influence on evolution• 
. • II~ 

Concept• of parallellsm, endemi1m,, homology etc. 
I • . Factora Influencing · 1.1rge-1cal~ :•nimal dlatribution : ·barrle" • 11' \ , ' I 

• I dieperMI, · ' · · · 
. Cl111lc1I Zoogeography : 

,, 

,I- : 1 " 01,11lflc1tlon of· zoog~graphlcal · .real~•; faunal peculiarltlet 
wltn emphaala on m,am·malti relation to . cum·ate and vegeta. 
tlon; lndi~n fau~a including freahwat• fishes, .aspects. of 
marine zoogeography • . · • 

I ' . Evolution of zoo,geographlcal re•l~s : Theories pertaining to dlatrlbutlon·, · . · ·. · . :· . . . , · 1 

, ) , I "" I , , ~ ' \ I J • , .... • Dynimlc upect of- ·zoog,ographv in,J_h• light of pl1ce·t~tonlc1 and · continental drift •. 
' , ' ~ ' .. 

1,11nd zoogeogr•PbY, 
' l , 

' ' ' 

P~ACTICAL EXERCISES. IN PAPER'S Ill & IV 
Chord1t1 

', 
,, I t, 

Lowe, Chrqd11t1: 
. _.' J I 

I' 

Specimen, : 8ranehlo1tom,. B~l•n ,glouua. · Herdmanla, Sal~ • 
. Dollplum; Botrylua. Clona, PyfolOJM. 

'rlDll'ld tlldea : · Amphloxu1 :_, ~ectiona of phar.yng•I ~Ion, pharvni 
\\ Ith gonld1, lntRtlnaheglon. c1udll region, velum 



04-.~I~ A~nt bfenthl1t arttri~s efter.n 

~~~ ~-- tttni1t .,,,v.s; •v- mu~l&s an; 

thttt ,nntNatio-t,. Int.mat Hr ind brein of Scoliodon. 

~~ry mount$~ AmpuUa of Lo,.nzinii, Pl•coid 

Witt$.. cycloid end ct:enoid ~111. 

~ of .W,.th#~ W.blfitn cmictts Ind air bladdl.. 

•~ ,,. Snnns ~ A cvctostome. ChimHN. Pmtil. Sphr,,,
1
, 

Embrto of shark Wl'th votk-uc, egg ca1e of shark 

Rhr~tus. Echini$, Sting-tay, Electric ray, Ophioc.: 

,,,... ClftiN. H~t&ropMUltff, M,-stus, Wallago, 

pipe&h, Seahorse, Eei Puffer fish. Cofferfish. Diodon, 

flat fish. ribbon fish. Cati,. Rohu, Notopterus, Btlene. 

Chmbu$ia. H_etnimamphus, Amph.pnous. An,bas. 

buttetflv fish. LOph/'4 flying fish and hill stream fish. 

Snleton of Scoliodon and L1ber. 

AtclSSOfy branchial organs in Anabas, C/,rias and 

.H.rM>pMU$le$ (to be studied from dissecte~ speci­

mens). 

Oissection of Cranial ~; arteries, veins, orino­

genitaf systems of frog. Mount·of hyoid appartus. 

MuteUm specimens : H,/1, toad, Rh,cophorus, sal1-

m1ndE r. A/yte,. UteotyphlU$, Necturus . . 

. Anatomy of lizard and snake to be studied f".Om dis-

81Cted specimens. 

Skeleton : Varanus, snake~ tortoise. Skulls of cobra 

~ Python ind crocodile. 

,Museum Specimens : . C•lotu, H1midactylu~ u~; 
~ v,,anu$, Mabuia, Chan'M1/fon, Dr,co. hmbl• 

1....... Nlthon. £jr,x . cobra, vif)t)r, krait· . tit sn•~•· 
--"" .. ,, ' , \ TrionlX 

w.tw 1n1ke, tree anakt. sea snake. L~ssymys, , 

Ch.ton,, Te$tudo, crocodile. Gavi•lis. 



J 

.• 
·Ave,: 

' 

M11rrimals : 

12 

Dissection ; Flignt musqi'es, arteries, 118• · 

, . f . . ins bra," 
perc,hing mecfla:usm o pigeon. ' · . 

Tempora~y-._ Mounts ~ • P,~_cteh from eye of . 

Barbs Et barbul,1s, coluniella . · P'9eon. . . . 
Museu'!'. Specimens: A,ssorted skins of comme~ bi 

II 
. . . - rds 

from De 11 reg.ion. · . 

'sk; leton: S~e,~t~n of .fowl . Different typns o'f I t 
. • w pa~ 

in birds tduck, crow, foWI.). , · 
. ' 

Dissection : arteri_e9, veins, ur\nogenit~I system. neck 

· region, ear O$Sicales. anp brain' Q' rat. 
. .• . l 

~u:.eu~, s'pecime'~s:, Shrew, · fr
1
ugivorous bat, insect,-

vor·ous bat, Loris, hcdge_hog, porpoise rabbit. squirrel, 

Herpestt:s~, .• ' · 1 · · 

. ' 

S'kull cit the:'fo filowing1 'mamm.als·: · 
1• ' ' '. 

' ,, ' 

' Cow or gpat. 'd~cr ;·,orse,., ,C3meL LcJ!iS, ia {I QUf «;>r 

. . {t1acaqua. . cat,'1n~ngoo~0;; squirrel hedgehog, 

shrt>w,·.bat ·and''man. · 
• , , r •• ,.,; ' J l•i/4'' ., 

\ ' , 

Ecology , , ; ·\ · ·,. · · ;{~ · ·' 

-Fi~ld work t-o ,understcind.the -~a;:;~ .ecol<;,6ica( ci>ncepts. 

I • 

. • t . ·1 l • ,, •• ~,, ... ,, ' f \ .. • , :., 

... . ' ' .) , . \ , ', . . 
, f ir ' ,' I• • i\,'J J' 

B.Sc.- (Hons.) 'Part: Ill 1(3rd, V•r) . 2000 : 

. - . . .:, ·0t . . . ·. . ... 

PAPER .V-P HYSl·OLOG'Y AN.D., PHYS.l,OLOGICAL . CHEMISTRY 
' - , , ~· . . ' ... ·· . . . 

Elements-of c;:ell- physiology :· ,. · 

· Solutions,fasmotic .pre~su~e.•' dif:f~sion, . 

tion, t>.uffer~- . . , ~ . . · _ 
• ' ,. I • 

. , \ . 

hydrog~n ion concentra · 

• f .. I \ 'I ! ' 

-~~,m~abHi~y . ~.t _me~ ~,-~ne~. . , 

Chemica·1 compositi~n:·9f iiving matter : , 1 
, . 

. Chemistrf ··of cad>o~ydrate;, 1,pids, proteins·· al'.)~ 1 ·cleic acids 

' \ ' . I I ' \ i::I ' '') 
Enzy~es : , . ·· · ·<·, · ·,N~· 1

,_.. 

,t•• I ' 

Nature, function, classifi~tion( \ · . : ' 
• I , 

' .._I I 

, C~•enzymes an~ ~o•~h~ti·c grb·_~-~l . ,, , .. ,-.·:-.. 
1

' · ' • 

~~• of action _of enzvmes·with ,_spec;~, ,efe~ijn_ce to the induced 

fit theory.' ·_ . , . . . } _:_ :1 , . 
\,4. ~, ' ' I 

Intermediary metabo_liarn: . -· 

. ' 

' ' ' 

·. 
CaibohydratN 

I •. 

, 
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The E'~bd~n~M~verh.of _pathway. ' 

The He~ose- mono,:,l)c,sp~ate shunt. 

The Tri:c~~bc .:yiic acid cycfe. " 

Glycogenofysis a~ Glyc:'ogen.esis. 

. . \ 
. . 

Gluconeogones,s .;.nd the role ol tbe· d' . b . . 

. · . · . . •~r o~yhc acid shuttle 

Biological oxidations, : · 
· 

'Ii' 
• 

._ I 

Dehy~r~genases, Electrpn-transfec enzymes: · 

Oxidesos. · 

Mixed functfon:.oxygenases. ' I ' 

I ' 

·. Oioxy9tmases. 

r jative · phosphorylatians, 

· · .,ubttrate -level phosphorylations . 
. • . 

. ' . 

·Lipids : 
-

·t•. 

8-~xidation· of fatty acids. , · 
·\ 

Fate of glycerol-gloco,neoQ&nesis. 

· .etone-body for,mation a~d utilisation; ,. 
~ 

.. • •, ' 

I 

Proteins : , - . · v 

• 
"' 

•• 
f· • , 

r .. , ,, ' . 

Metaboli~m bf a_m!rio o.cids :· oxid,ti~e d~arhination, transmina­

tion decarbbxylation . .. ~ 

, Enzymology of the u;.;~,,c~c·h~. , 1 . .- • ·.~:. · . ·, , . . ., : . r. 
• 

.' ., 'I ,,. ' Jr;' ' 

Fate of ttie gluopgeni9l11nd.'ketogenic a~ii:'l.o acids, .. _ 

nterrelatiom;hips ,of metabolic •P,Bthw~ys. · < , 

P~ysiology o(. the . follo~i_ryy. ~~s~em.$ wi(~i•s:,~~i~I r-efereoc~ to 

r , , ,l , "' '· • l i ,, -t 

a mammal :--=- . 1 ~ • '_ 1,;: • . ·· .. . · · 
I • \r,iw , ,. I • ,I 

• ! • 

Digestion of the c;lietary constitueqts : . . j •• 

• 
• ' 

~- ,. j 
""" 1' 

Compos1tion, function ar.1d-·reg·~1~tion-ot's~l1vary. g~str_i c. 

creatic, bile and intestinal juices. L ·, ", . I • • 

, 
' 

l I ' ' 

I 1 
)I I' I -

1 

· Abso.rption. 1 ', . , . . ,1\, i.: ·,i'1 • ' ' 
'1 '\ I ~ ' ' 

•I• 

pan• 

Nut~ition' : Balanced\die,t ·incluc:Hng vitamrns, minerals JAd trac~ 

. '. .I I ' . 

elements. · 

I Blood: 
,i . 

, 

, • 
I; I I 

Composition and f~nction of blood al,nd lv,mph .. 
' . .,' ' ' ' 

, Blood groups, Rh fi~or; .. · · 

. I 

l 1 

• I 

' 

• 

I -
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' 
stood coagulation, . 
Structure and function of haemoglobut 

Heart; 
Structure. 
Origin, conduction and regulation of heart beat 
Card!stc cycle. 
Electrocardiogram. 

Peripheral circulation : 
Blood p,e11Ure, ~pillary pressure, regulation of blood pr-. •. 

Respiration ~ · 
Mechanism and control ~f breathing. 
Trap~ of oxygen ~nd carbondioxide; Oxygen, dissocialfoo 
curves of· ha.emoglobin and myoglobin, Bohr effect. chloride 
shift. 

Structure and function· of the kidney: 

• · Physiology of urine formatlOn. 
Role of the kidney in ~ regulation of ~er, ealt and acid-base 
balance. 

Muscle: 
U1tra1tructural. chemical and physiologiecal basia of skeletal 
musde contraction. Molec~lar mechanisms in muscle contrac­
tion. 

Nerve impulse : 
Nature, origin and propagation along a neurone, synapse end 
myoneural ,junctio~ · 

Integrative functions of the c:entraf Nervous system. 
Structure and function of sen,ory o,gana concerned with vilion, 
,souqd perception, taste, smell and touch .. 

Structure arid function-of: 
Hypothalamus, pituitary, tfmoid, parathyroid, adreneL pan-
creas_ and gon~s. · 

Reproduction: 
Homeostasis: 

Glucose metabolism, water and temperature regulation • 
examples. 
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PAPER Vf1--CELL BIOLOGY 
''.,it<\. J"',,, ,t i r-rJt:•I: ' It ~1;1 t 

Hlator¥·.of ~ell Biology. 

, chemical organization of ~~~!. c;:•11: J , .. 

Inorganic · and organic -consdtue,iti. ,. Macrorno, . 
,._ ··d _,, · J .&:. ...w. , • . . ecules 1n the 

c,tr i\,ullOI nature UJ "n,. protoplasm~ /, ·• I , . I_, 

, l ••• , * ;' ., . r . . , 
~ ' /

1
',/ 

1 

' ' 1 ' ' 
1 • ~ M )j f )l • 

h
. 
0
· ,qun 1n· _Oefl Bi~logy: . . .. r, ,., 

rec ' •/ l 14\ , .. • ' 
4
, 1!"1 .1 I . ... ,~ .... v·1: , #... (" ,,, . 

- ~iociplel of microscopy . . Di~~nt·~~ gf ,f>s>!i~I sy~ for 

....... __ .., . ,of cellular organization. -fund2-""ntans f 
1 

,' {' ,U,ta ..... UUJ . . • -•rv - 0 e 8Ctron 

,;rJJ~o.sco,pY. Ch•mAtry .qr f ·~~" a~~ff..~ini~g. _ Cvt9etiemica1 

techniqu81 _to ~udy nucl~,c acids, _?rdtei~s, lipids-~n<{ ~-rbohy-

~J~tes. Pri_~~•~l~: 9~~} -~~~~~8~!.$ttx~. ~:~ry~,~ ·~!~che~i~ ot 

enzy~ .. ,Jl~~,41f.uf!~f,~ ;, ~ethods~- Use of. radioactrvirpre­

curaers and autora~iograp~y. _ ~ell fractionation and character;. 

~·atiqn of ·ceUuia.r c9na'.titu1h~~ ,, -:' ··,t',(, : . ~~·· · · .. · ·· -\_ ftJx .. i: -~, ,, 

/ · $11'~e111re.;,; c,ell~~r ~~s~t~e;t • . •:!• ; ' •s • . '. • , ·. ,,.. '< c~ . 

, ,,p1asrna: membran,/ -· en~plasmic:1 ,r~ulu~ ribosom_~ -lyao. 

somes.'Golgi -,c'Offlple~. ~itb'chondr,a; ~trioles, .basal granules, 
,I C 

• • • 

cilium attd-flagellu~~•, , · . /·· -~ - · .;.f,. -• . --..: . --:. ~ · .. --' _: _ 

> . ' :·'. ~'f,,,~1:., ,.__. f:'-[ '., ., ,- : ~ ; .. •. . · . .s.-. : ~ ~ ~..; 

Cell. Physiology: 
. . ~ ~ 

· Cellular raspiratio,n, ~~~,.$t!'T!8~Jl•ty, . e~~?<:r,t~~l~i. ly~.~~­

kinetic elements and celfu,_ar f!lO.v.ements, cell_ secretion. · .· · · 
I • .... . •t"" ' .-,~:--- . , ---- · 

Nucleus: . " . -~ -.-- ,,...... ' I • r . ,.: . ' : ' 

Nucle1r mem'brarii··nucle,;,lus-i,---~hf'onia{inj, · '. · · · ~ · -

_ , -€hrofflOIO~-·prt>ia;yoteJ a~a-~l<~i'V<>t'-1; 'chromosome replica- • 

'' ~·An :-cbr~fuosoJai-'~oV'eme~,S .. ·;n '. mit~sis-' and nieios,s. . : . 
' .. ·V'#' · .. ,, . ,·, · ·. . , :,,i , I •• .,. , •• • J. ' · f." . 

I 1• ~\•,J ',, ~' , , ., . , ~•I 1•f•~"J• ' -•-'1/ftt;~ 't~;.J,?~t ' J!'• l~ '• • •• ' ,r,. / ' I ' ,. , , • • 

Cell c_ypJa ~d' ;i., t'9.~l~ti9n. 1 ,.Y!,.~i:;, , ,_ , .. . 

· · Chrom~somes ,af)d,:lf_jf_ferentiation:. Polytene 41nd l~mpbrush chro-

•• ' ' ' • , • ' • • • 
J 

• 

· motQme, ... ,IIO,s ·, -~ ~~iJ>~i,t~½1Ilt~\ ' • ~ , , ;f..~~-:;i, ·' . i l• .: ~: · .,. a• •' . •; · .. 

. S•k~cHroitiQ'somes !~ndr( :chro~~m*I 1.bisi•·· oi-sex-det~ina-. 

' l JI> • 'i,f. ! • • • I ' • • 
• 

f.; a:~~ )t·,t . •11.••..,,t:,(••.• • -! i' ,,,:, ~ j •'· -~,y •, ~, . ..,._., .. .. , . ,\ ~"~ ' •" t.1 ,: • , . 

uun.. . . _ ,. .. . ,. . ... . 

. ..J • 
' ' 

Molec~jar~~:of~;u function'?·~ ::_ :V.• :' ,_·.,, ·: :; . ' ' . 

... ?' ,•~. ,,_ t";r -~i -i.'.,.•'!·· ' • ~ ·t) ,,,,,. _ .,.. , t.◄ .. ~.r.1A>-,_:.:,,r~rftre,->,;<-, ' ' 
, _ J ; Jilt',~ , , .. ~~ 1;.._r.z.1, ,.,.,.,\,.4i ':\r,- ... 

~n~,~~~~ur•t):>~- ~-i~·J•~JJ,~~9~~ ,~1,f&.Mli~t· :--·:(. ~- -· ~1 ~- ,. \ . .,-:. 

' ' .. -,. q~~~,Ji.:od•, tr•n•cnption and trlnal~Ofl., ·. 

~JfAllirlec•llmlJ~~ill m,~-.i/ _; _,;y.~ 
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' ,-AltlR VU-IVQLUTION ANO Gl~ITICI 

l'lliA:IVMIIIOn 
OrljJli 6f Lift, . . 

' HIIIDf9 of iVOIUtl♦t91tY through ~ptq Cfllll .. D1rw1,-

lo&lrcil and hatu~ 'of ,,..nic V~lllloM In (i) Mlcro•o,g•nilrile 

and (b) tiflgher if01n1111M. . 

N1t14;1I Nllotlqn; OlrtOtlonll, 1t1blll1lng ind dl•ruptlvt tys,t, 

'Colimlon and f.11tnlor,. 
·-tlon ln ·Mldit1Jrtlnlf:mr. 
MlrdV• Weinberg 1IjW • 

. ih1ll-Wrlght tlfttct 
IIDtltfno •hlnl1N lfld th.t'role .In evolution. 

f , • • Iii 

· · Concept of mloro, i'nloro•a'nct ·"11volutlon. . .. 

CoftMPt of., ... eub•ipi,111 and hlfr1-1ublpeclflc -o~ 
rl•~ . 

, I 

fofaile an"d 'ftiNft,M;m1tlon, 11' cl '1tertnln1tlon end •ltn'lficanct 
~inlnation of ~lu'tldhe,y ·nt• throt,gh fo•il1 . 

.. PhvloetfiY ot Mo•. _ 
Origin •net E\401~ ~ 1M•n. · I 
. ~' ,· 

/Jiff • : ·'G,netlt:1 ..... , . 
History of G'inetlce: 

Mendelian lnhtilt1nc~ pattern,. 
I 

· Incomplete don;f,n_ance i,ftd quinfitatlve ·intitritance. 

~ • Lln,k•o• and· ·ltJ11t•11• rn,.,. . · In Eutt1,vo111 1-,d ProkatyOttt. · 

.. 'G'tn't 
1

ihW;1ctio'°"'· (Epi1tali1 i 1Poaition ·•fleet/ At•~11m: ' Lllhif 
9'M1), . . 

Multiplt t1fftte1. . . . . 

~ut1llon1, Point mutation1, chromolOfflll 1berr1tio'n1, chrome,. · 
IOfflil numbet', form and re1rrangement with refttenc co IP«'-· 
1loft In Dro,ophli, polvplo-·(Molieullr .. bllit of mutat~a). 
'Ndft•chromolomal inhtr~c•. 
JtuiMn 'G~etica: DIIINl'ff of :.1no11 9'"' Jnherltince, ., 
~''*d ~ k1~. .vGttMic tounseflliYo, 

.8iitic dll 1~ ; 'C.al lulion ,i :1""'1ion 10-•w'ffllPPlfll. 
'1M differenfiltio;.. , , • . -
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E~ ~of ... ~. DNA 'eliC?,ine . _ : 
.. PN~- -- · · · , ·· .~~ 

' 
. . 

.. 

. . 

, rAP_~R ~111-=--~,rtlE~ 1.00~Q~Y 

T~ -~nt• will oPt fot Or,, .of ,~ .• '°'iolr• -~. 
· (A) ·Medical Zool~y , (C) Agricult . • ~· · 

APPl'ld e . . . .... 
(Bl. .... , • . ntomot09y : (0.) "~u~. ,Biology lftd 

/7 · · Human Welf111 : 

M,d/Ffl IJology \.J . ... , . . . · 

,.,,~tion to Parasitology (Plf.tlining.ic,variou, ..... log. 

usedJ. \_ . _, . . · · . : .·._-._ · • 

."' ' 
. , 

. 

,,i.ef-introd~cti~ ·to. Patt,pq•~ic microbes: Vi~. Rick ... 

-Spiroch.a•!8' •n,4 ea~,.· ·. . j •• · 1'. · ---· ' 

Brief .1ccount1 of life hiato,:v. mod::1 of •i,nfection Ind -~Qglfti­
city c>t ti)~ following P~hogens Yj~ refere.n,ce to ~ :,,,_,:.y. 
le~• and -tre.1tment: 

· 

'(,~) P~thog_ .. aic-proto~~~, Ent1rno••• TypanGIOft'I~~ .· -L.eilll . 

. ,rtan~ Ci•~i.a T,ich.9,naa. Pl~~um. ., . . 
, . , 

/1 

(b) Pathoger:,ic he~minths: f~ol~psii, Schi~to,ne, !cbi.~ 

ccu. Ancyklatm,1 .• , T~l1,1•H!,1 
.. Wu~h_,i~;~- prac,u,~c~i.~ 

.o~yuria. . .;,, \ ·/_ ' . . , ; 

/ Brief acco~nt ofarth,. :,, ~ir.tct •q.il'.l,.'oJ-.~ ... ~ ·"! ~~ 

1comfod; 1ccide1;1.~al ini_Y.f j~ 1.sen., 1EHg1n,;J?l;~ ·J.OS$; ento,no-

' ph~~,; :((~~9':I; ~yplif;_-: ~ll~9V ~O~. ~ -~ : . . · 

Mtt-...,. ,,, ,v~r• ~ -h_~r:r,f.~ .~i~:; . · M_•l~ri• :(~hllll ·. 

4'8ehen1f A. ~u9~i.faci_~•);,, .• ,., (~.l~~ ~!"~~-' ~-

~ • . c. (~:~ ··pti A•;·••~~ictuJ); f,i!'-"•~: (~,•~_J?i~~ 

_,,. ·MA~'9~~fP.); 4.--, t,. Enc_ep~.~,t,~, (~. · tntaenor-

. ~voe~·) Pf'9,Uf (Cte~o~~~lidfl ·cJ:te.~i~t . and Ep,idlfflic 

~• (Ptd_i.~dl)_. . . · '_' . , 

. O_,¥on ~~~ control,~f the_,J,bo¥•~ti~n;~ v~ 

·tfiltopattiol~~~• c~ -in C!t'-"' i,Q_-~c;l" ~ d•• tudl 

· • J.twr c~i. ~,o,;,.; ~•~"' ,.,':' .. ~· · · ~ ·. 

Epidemic ~i.-,te, ~~ .,. ivpt:,oid, chol~. 11'.M,II pox: ~heir 

ooeun,nc, ~• •~•~~~tio,~. ~~,,.,.. · . 
1 

lrie,I J~~~ -~•n -.t.a ~~\. AntiO•• and 

antibodiei. , • ,. · · -• 
. ,.f. . . . , . • . . . 

, _.,,., ....... , .of~ .... "'~ ·" ..... -. ' 



r 

•. \ . ~ ~ ) i\_ i . ... ,.. 1.: !\ i \✓':. · .. . ·>· : -.-·~.-. ,· \· .. 1. • • . • : r 

(8) App/iH Ef!tomoJogy . 
. }: •Elementary knowledge of cqllection, preservation •".Id cuftu.. 

, of,,. insects: , 
• ' I 

Bionomlcs~f ·the' f~llowiriirfnsect' pestst r ,,-,. 1; ·. • ·•• · 

( • 1 .;;.,i1,•~i4~' ,,,• • •• !.-; , , ..... ; ,'.I. ',,. , . · , 
, I : . f ' ' : , _.,\ • • l • : '., • "l~, . " •' ' , ,., I ·" ... ~- ~ • \ • ~: , \ ' • 

Crops · , . . 

-~qon ,' ' .•.• ;.:~,;i~{V!~~la: Peetinopho~• g~p~ella. •. 
·•,tsWh~at ,,,,,.. . :} ~Sasamia infe",e·~t·,:~ ··. ::,~ 11

(,gJ : ' 1 
. , ,, 

J ~:t{l ,. . . .: {~,,~ :,. . l, '°' · . . .. · ,. 
'Paddy -Leptocoria acuta, tryporyt~ incertert1.1s. 

; ~--<~1~i 1ses· -~~\:..::·Hetk>l~is -~;Wtigera. ... ' , I, •• 
, . 'j~Sugar· c·ah~ ~ sc";ipoP,hage nivella, Pyri111 perpu~itl~ . . ,. 

~--··A\;,~'etaS1;, .. , ~ Ri phidopalpa fov~icolli~. leucionodes orbo~II•. 
•'¥tu its. l . '-~- :,. , /l'I Ra~i'fio dem'oteJi"Asi)i~fc:>t~s pem·icibsu,. , 

_, ·:~~a$t~r · r-.;;tP• Acli<iil 1a~ati;,l'fJ';, :,\\-)·' · -.\ :. __ : -~ 
• :"' •· t " · .• • • • ' .',, . ' · .\;i,~ .. .. ·t.f ' .. , 1: ,it • \ .},· ' . . "'. ·- .v ,•.:•.: .t 1,, .. ·. I. :- . r· -~t*·. :--. (: ~ -~,:.:, ·• it'-:1r·;,;'.( ;.) ",V( .. .i° .' •,• •• .t::"~t. 'l; :;"•,.1'~ ~,, ,., .. ~ ·. •"'" i,, • . 
. .Stored Grain, .. ' , . •. . . ' .1: . · • 

' ,;.~ • I J • 

_, -·-··~~~~i~ .. ~-1~-i v;;;,t' ~~Db;Jus :o~,,•} .. ~~W~-J ~pb-lOPi9•~-~}t:•:~',,·,·· .: . 
• 1, • 

t Wheat · . . ·-"~~ · - l~•m.·:g·r•irium:~di.a Cautefti. 
l · - • ~ . , • •. . • , ' .. 1'., • • • 

~~-iflb.es·--~,:" , .. ~-1~1tll010bruchus c~:,inensis. 1 · · 
. .. ~ . ' ~... ' . . ' . 

':~ -st()rage·of·J~griin-s:· . , ,, 

-1'.'S: 1Bjqp9~~\and .control of locust~•an~ termites. ' 
. . . ' 

-~~House hold,,pests.Jtnd •tt,·eir crintrQI. , • · •. · , 
• P, • • • • I • > • • ~ 'f /,. . ' .: 1 • , 

i<E~nomic jm_pt),rtance of ·Fleas~ mosquitoes, bed beg\Js, lice, 

~ -- :'~ ,".'.~,~fli~s an,d .~ous,e fli•. :· ~.:,;;..,; .·,\: .. ; ; ,· ={-'i'-<'~✓/ ,~ ·_. 
• • • • • I 

. 01#~,!yl.es,:~f sericy_lJ~r.~. api,e.~~ure, L.ac. ~t1re.-_ ; -· · '": :,!I r \ ',:'1~~ 

·. :Pdociples .. ·o.f insec:i: ·contr~I: t , ~~haniojl~.,~,eu~tu·,-h··1<'Ch.ernfijilt 
. ~) >.ioJogical, steril~ r,,ale t,chniql:f~, ,g,netic), qu~(antine, ,inte-
~·Qr2'tedtapp,oach tp-peit ni,anageinent. · · · c ,· 

. ' 

\ 

' 
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\ ' 

nond~C'u/ture -~ 
. 

r, . . . ' t • 

(
'\.. I Consrruction -a:"?d prt?paratiun- of'hatching, nursa.v- . . 

,, • . . - .... ,. rearing •nd 

-:stock mg •Ot'•~ds~: · · · 1 

. '!ta) · . ·se,ectior. t.:f s1to. '-
. \' \ 

...._, 

- ~(b}'-"' Oi~ns10,1S ;ind area, · • , . 

, '(C) . Source (lf-.'watar al'ld rlninage factl,titts 

(d} ~hysicocn~n.,taf. characteristics of ,\tllter llnd soiL , . ·. , 

(el · Pfank:ion/ it8 :lassaficat,on· and d1str1bution· p-ho ... u. ct· . 
I • 

I ,vu IVlty 

.• . ,of culture water:'t. :· . · . . . 

~-·(t) Fertililal!Qn. f,ldrtUrin,, .and-ar:ficial fe&diflo 

(g) : · G_roy.,t~ ratt~ . . . 

· (h) ·common diseases·ot culf~r~d fish'5 (fin mt. f-urunculos,1, 

,.i. ·,- -. ·~tchthyopthiriasis an(j Ar~utos infer.tion): 

1';.i (i) ·· induced b~ing of cuitivgteq :fis11~s·. 

·, ~fit}, . MonocuJture and comOOS1ts fisf\ c,ulttite. _, ~ .,.f. :,,;,, 1
. 

{iii) AirbreathittQ•fish c~•ture. . _ . , . , . 

- ,~(.iv) Ec_on~mi~-Qf~ponci c,u1tur,Et; ~ost,-be~efi't iatio.' ·, .· .. / · : _. -, 

• \ . - - i - ~=- .. - ;.=:-1 ,? .. i ~ " j •:.:-- - - _;- '\1- / ·, .·:_ ~-~_-:, .. :: ~# 

· 4. Fi1h-c~hure m #wage~led warers , · 

· '."·cir 1Sewage~n«F,is'_ treatme·n,~•·.:-·" ·._ ·-· ·. · .. ~.~-i --:.: , :.;. · ,-;'; 

. (b) Use ol'treatad as 'adi!ive irr. 'fish por.d _ 

{c') · Suitable :sp-ecies for· cuf~re1 . -, , . 

_- (<0 Scop~_ of ~~is ~w: i~put~-t~chnologv_, ·. . . .-.1 , , 

' ~ • ·. h ~.:. - · . _, _ . i i . . . ' :.= ::.;A--r --

5. Fish-Cultur.a in Brackish Water _ . 

la) Suit9bf~ ~ecies: emphasi$ on multetfand milk-fis~j 

(b) Collection ilf hatdhings -from n-atural~iources. ;.- ~·:·; 

(c) Manag~mtl~t : :· · · ·· .. "~ ,· ' ." · ·-,:' -_:-~~,r-;- ·,-'t_ 
- . - . ~,, - ,.. -r 

(d) Marketing •nd export potential . . 
~,.r.: • • ,\. IL>~ r • 

.: , 6. ,Maricukure ; 

~-4~J ,. Edibl" and pearl ~vs~er cc,,lture_ 

' . 
I . 

- .. . ' 

-
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. I .. 

.,.. Conm>I : TM need. Motivition. lfflPltmen~tion. Psychoiog.. 

eel ·and sociological aspects. 

Contraception and modem contraceptive t_echnology : Nttu,11 

methods. mechanical methods, chemical 1Nf immueologicii 

methods~ surgical methods. medical lenninatio:n ~f pregnancy. 

t.t• a a:.msle infertili~-itl natural hiato,y _major CIUIIS •nd 

ffllftlglffi9nt. 

Reproctuctive biology in relation to : 

·(I) Egg Pioduction in pouttry. ' 
(Ii) mc,easect · fertility in fann animals ~ncluding techniques et 

artificia~ insemination. 
(iii) induction of e1rtv puber!y in cattle. · 

(iv) milk \-iald. 
. . 

PMCT~CAL EX~RCISES RELATlNG TQ, PAPERS V-VUI 

Phyliology Md Phpiologial CM11N$tiy 
.. 

Exl)lriments to ~w diffusion and · dialysis. 
. ' 

Effecti ot isotonic. hypotonic •r.d hypertonic aiol~tien~ on wy 

throcytes. 

Stl,dy of haemol\'Sis-haamolytac effects of acid 1nd 1.lkali. 
,• ' 

Enumeration of red pk>~ CQrPUScles ~sing the h~yto-

meter. 

_~tiQn of baemoglobi_n fflllJlf!M'lian blood. 

T~ and1 differe.ntial c_ount of white bl<>Q4 .corp,uscl&1. 

, ,..,_lion of h•min •lld haamochro~ ~ 

_Coagulation of bloQd: 
Colou:r reactiQn~ ~ genar•l~ests for tbe identifi~tion 9f car- · 
bohydrates, lipids ~ prottins. 

Studr of 19ftex ~ and: reflex time' in the frog. _ · 

~ of _. the lc_tion of aa~ amylw ~~ of pepein, ~• 
•~ pancreatic lipase from ..,_. extracts. · . · 

• ... .. I' .. ~. .. . t 

Eff~ of Pf-a. temperature 11nd inhibitor on ttw· enzymatic 

activity of _salivary .imvll•. · · , _ 
Recordir,g - -~• ~ti ~ ~ical, ~ Ind. 
ebemicll llimulition of ~ --g11trociM(niu1 muec11--.11c naw-­
PNPl'ltion of frog. 

, 

J 
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, ltudY In ~- of blologlc1t oxidation ualng tia · 

n,ithyltn• blue, . , · llue ••tt•cta •nd 

fttrf u1fon of th• txcl1t1d frog heart. , 

Rt0dfdln9 of the frog'1 ht:irt bent In 1itu and witll< h. . 
, , . . ,, t e Ptrfuaed 

hllrt, 
, . 

Dtffi01111'1tlon o·r ~h• effec•t of 1cetvlchollnt/atroplne'i 

I phllnt on the hNtl z· ' ' ' I Pine, 

Mt1iur1men.t ol di1. · lvtd o,cygon content In water by 

, Winkltr'I mtthod, . , 

Df111ctlon of tht lf,ldocrine glands .in rat 

' Study of 1tction1 of pltultlfl, 'thy".,id, adrenal, pancre~s. tests 

.j ov1ry fro~1,prepared 11ide1. 

c.,, ilolofy: . ' 
Mltoaia: Onion root-tip: oerm1nent . 1q_uash ~reparntion·s. 

M1ioal1: Grauhopper testis temr,orarv and permanent squash 

prepnratlons. , . 

S1iiv1tv gland chrom~so'm·es of DrosoPhiia ~nd , Chironomu, 

temporary and Pll'.inanent aquash preparations. 

Cytochtmicil, Steining to 'clitnon•trate nucleic ·acids, proteins 

And mucopblysucchar1de•· _. 
' . ~ . ' 

Stft•ehromatin demonstration ... • . 

Studv of the prepared \ slide~ ·showing the following: Auto­

somes and Sex-chromosomes : or a Grasshopper & 

, · Mammctl. 

G1n,t1't:1 :- ' 

Conatruction of a f amilkll pedigree utilizing inheritancP. pattern 

of a aingle charact~r (dry lib:) 

P,obabilit~ exercis9s 1n ,Genetics (dry lab) 

Microtom.,: 

(A) Mtdictl Zoology: ·~1t:tic1l1 , 

. Preparation of blooi:I film: examination· ·of blood paraitff: 

t~nosoma ,.~ Plasmodium. 
\ ' ' 

Preparation ot.· permaneht •tiined mounti,,,f rectal ciliates of 

. frog. ' ' ' 

Study of . perf!'~tlent ' slid-. and ~imer~ orparuaitic p,oto­

aolia. tlemti'nthi incl arthropod• mentioned ,in the . ·~ 

• erfl1bu1. , . 
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Anopheles: dis~tion ~f female ad~lt mosq1!itoes_for_s~rozitea 
; · -~ 'iino-oocyte$.~ ··, · · ··•'~ 1 •· ·. • ·· • · ·-~ ~: -.:- " • "' ' • · -. : , · 

· Collection · of' helm,inth parasite~-- from ~ertebr~t~s;: the;r pre~ 

. "-se.wation-anq,staining. 

· · s~aloing -¢ bacteriA. 
• I • 

-·; Sfocfy of ~lroes sfiowing h\·stopathologic'af ch~~ges ·,n 'li~er and 
• I • , • 

,· .. _ ~ i~-~ey ~~ ~espect ofci~ros~s an~ phfosis respectiv~_lt 

'Analysis of blood Groups: A, B. 6'61
nd •Rh. __ · - . . --

Pathol~gi~ai exa~ ination of sp~tum, 5t<fud: utin~ aNd stool. 

B1ood: -: Eryth.rocyte ·sedimentati_oh rate · (ESR); Haematocrit· 
. ' . , 

·--t . bfeedi'n:9 time; coagulatiari tim'e.; protchrbmb10-·:time. :· .-. :•.~. · .-· 

E\~~erimental ind~~iion of ijiabetes' i-n rat:,: Qua·ntitative esti-
. ·;"\"' . . ... · ' :. ... ~~ ::. . •. .>·'· 
!!l~tion <?f t l9od glucose ., ..• _.,_, 

. ' 

Cofo~ime.teric esti~ation hal-n,oglobin . · 

· '- f{_ B.- C:, W :-a::c. uourrtir :) )d~J _ ·· •")f' •rf -t · 1 
- , ,t1°1."' 

• . ' - 1 ,,. • • • 

,. _Med_ic9legal t~~•s } or;t>Joqd: _B~nzidine·· test. •precipi_tin tes.t a.nd 

- complementfixati6,n·"test. f · • , · 
... ~1:~ -i-~ •• , ~.-r:t ~l• f·,.~ ... 11--~ . _/ .;/f- ,. 

, cs~ ~--/4'.pplied ... E r;tbrnolo~y.-- {Eradfc~t~ J -· -. ;._ ;:-·!'-' . ;-;0i i1 "',/ ti~~-r,; ,_·. - ·, .• .,_ 

Co.llect;pn and preser~ation of i°nse,~tf -Glas; _:f i~ation of insect~ 

'Gptcf or~ers. __ ,-id~n!tificatibn -!a/-,'c:1 df't· his!t rf .tov·-~t6k%fu ,cally 
, impbrfa'l·t "' jnslct~ :-li1r-ecf d.r:l'!'f,=;:,sy1t'~M(is for lh'eory ." '· Stt1:tiy.'·of 

"dam.t,10 C3U~ed by: insPC!S. • . ; 
' . -:, . 

-·Rea'r-ui'g ;.nci· cuitun; c')t any ·o~e ·insect a~ econ omit' importance. 
• ' . -. • ,.. •• I 

-Bioass::v <>f ~an'y -on.e- in,se~tiq de using TDO$auito'. larv_ae and 
I , i • • I • · • I ' ,.. ., , . ., ' 

' '8dults~.Qf,- h.ouse.;t-1y1.a st-ored.,gr~·in pest. ;-: : ._.,: .;: ~~.-~-- · . 
I .: " • • • ,: • l 1 

:Aqgu i._n,ta·nce.,w ~f.t;t; ,t~s~ct icid~
4 
d.~sting an,d sf)ray_ing e.quipment 

.. an.:.: i1s workinc ; 
,.'. ,• . . . . ·~ . . ' ...... , ,f:-l- ; "' :- ~ ,: t • • : • ; . ,; ':' . y .:-.•.;,-. :.~.., ; ' .·t'"'/ :· 

Acqµjntar;ice y. , .:1 Bee ·cultur'e techniquos. 
" ,., ,, , 1 ) ,.. ,

1
.. I 

•. I 
,:::·. t-17 -; • • , • I I / ~. ) .•.. • I.• .... : I -~ 

) · Aquaculture : ... ·, · , . _ 
•'. -'1 -:e,' , •. , .... ~ ! - .. ~~,; ;> f' ·' ,: ;/• . ·. ~· • ,·{. -~-· ./ ,· ·>· .. :J :.:··- ~ ~- a f },. .. :•· ~,,:_,; 

1 •. / c;ie~~;-~-~~ati~ o-·,Q.C,.:.~~IIQ~in4~·:~~q~?-cu1~-~ .. r.~ :a·~L"1'J~ls_ :~t!•· ~_a,tla, 
t ~a,b~o ~oh1ta, · La~~o Calbasu, _Cirrh1n.,~: n,r1gala. _ Cm:hina r~ba! 

,\ • 4 •, . • ;•~ , , • , ,, • 1 1·• • r . ,~ • • .,,__, . t ' .cl 1tl' , .,, .,.,. j{~ j •• : 

.. _9.y~, i_nu~ _c~_rpi~ .. C,ter:,op~aryngodo_n 'idiit'la, . Hypothalmrctithy~ 

.. molitrix, Osp~;on~mui' ~gonJl'nY, Opti'ic.,pt}alus sp. ' Notoperus 

:·~p{:f1ilh"g assl'u~; sµ,}, .. ~ Het~ropneustds1 foss·ili-s.--· Clar:ia·~chut 

Wattag'l anu.i· '. 'Myttus sp. '"changt:'chan'os,;1 Mugif ap: L:ates· 
•• ·i_:-· I . 

., 
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Lilies calcarif_r• Ttlapit: mo~ Mytihls, Oyster, Peart 

oysttr, Sql~a serrata, M«robrad,na,, sp. p~ intliau, 

_ penan,s monodon, Malapffltlells rnoruxeios~ PanuJinu sp. 
Arfa,t#J sp. 

. 

2: St•, .-'i_ of ~ty stages, estimation of fecundity in 

,; . :pnnntes fo.ssilis, 1.,aMo roltita, Cat/a ct11/a by volu­

~ : J method. 

, 3. Demonstration of artificial induction of spawning with 

fish iituitary extract. 

4. Demonstration of preparation and maintenance of display 

aquariL 

S. Physico-chcmical analyses .of the following parameters 

from· aquaculture ponds ; tem~twc, pH., dissolved 

oxygen, free carbon dioxide, alkalinity and hardness. • 

6. Identification of the follo:wing specimens of phytoplankton, · 

zooplankton and a~uatic insects : . 

Phytoplankton Zooplank.ton 

Synedra 

Fragi/aria 
Nm:icu/a

1 

· -Cy.-·· •tel/a 

Prru!ularia 
-,_ 

Oscillatoria 

Microcvstis 
A11aba,·na 
Sccm·desmur 

_Pediastf~m 

'\ $t"11'astru111 

Nauplius Larvae 

· Daphnia 
Cyclops 
Simocephalus 

Bnsmi11a 

Asplarhna 

Keratdla 

Plzi/odina 
Brachiorius 

Aquatic Insects 

Gerris 
Ranaua 
. . 

Orectochi/us 

DytiJCUS 

Nymphs of 

Odonata & 

E ph~meroptera 

Dipteran Larvae 

7. ' Identification of the following aqua~ic' macropby.tes : 

EiMornia, Pistia, Hydri/la, , ··Potamogetonf Nympl,yD4:a, 

Nelumbium, Ceratophy/l~m. Typha, Phragmitcs.. ,, 

8. Laboratory culture and maintenance of Cyclops and 

Daphnia. 

9. Film shows and visit t!) Shahdara . Fish Farm to acquaint 

':' '1tiJdents with a·q•uacultllbl practices. 



(D) R1protlt10llv1 D lolO(J'I ""' Hum,,; w,I111, 

1, Study of vnglnil 1m@pr• of hurnan mtnttru•t cyct61 ,, 
11trou1 oyol@ from prnpnrt)d 1lldt1, 

'2, E,cnmlntHlon ot vnglru)I smoor• from rot. 
' 

3, , Stych' or tho hlttoloal,<rn,I 1ootlon• of the f1mate reproducu~, 
tract from immtHot.l 1lid11 In rnt and human. 

4, b11ml11otlon of toetu11, pnlc.1nt• and rotorbod •ltes from tt,o 
prt,grrnnt r,1t , ' 

e, ov•rloc:tomy r.nstr41tlon, vn1octomv hy1torectorn,, 11i rot. 
81 Dornonstratlon of tho tuchlquc, for horrnorrnl irnpl.i,,i,,. 

7, · Study of hl1tologlc;t1 I soctlons of m111<, reprocJu ctlvo trnct and 
occessory r,lands In rnt and 'human. 

'·S, Pornrnetora of mole fertility In rat : ., 
(~) Dotuctlon of fructose in tl,1e male acccssary glands. 

(b) Sperm motility in d11fere,nt rog.ions of malo reproductive 
tract. 

(c) Sp1:1rm ·counts in diffrmrn·t regions of epididymi~:; 

9. Fi1/d work 

(a) ::~~~4~o~ lo~~-rata c.of,f,,e11,,n ,n den;ogr 1p11y at ce ntre~ y · 

(b) Demonstration of various cor~t'~acept,vks and surgk,Jtfechni-
1 I I 

QU8S at f~mily . ,welf,He . r.l1ni·~~ and I ~!•'.ltronal lnst·1tutes of 
Family Waif am 111 and no,glibourhoocl Qf 1Dtilh1. 

' I I I 

(c) Oenionstration of techniques of preset~ution of s~men, 1md 
artif,c·,a1 insemination at suit1Jbl 1: UH1t~bs . 

. I 
' 1. calcarifer, Tilapin rnoss i.1mbica, . ·~ytilus. Oyster, Pearl .. 

oyster. Scylla ser~ata,. Mac,wbrachium. sp . ..Penae.us indi• ( 
cus, P9f'!aeus monodon, Map1pl,l1,1a~us mo_noceros, p.,mu• I 
lirus sp. Artemi,•1 sp , . 

I - • 

2. Study of n,atuqty sta·ge:s, Estim.::>tio,n, .of ,F~cundit\- in 
H'(\teroµneu :-; -. s fossilis, Labeo rohit/ Cdtla cat la by 
volumetric method , / 

3 Demonstration 'of artifi<;iill induction Qf ~~..,wning witl1 

fish pituitarv e)(tract. 

4. Demonstration of preparatior..,and~main•t~n.ai,,ce O•f dt.Jpla•y 
8QM&ria. 

D.U.P. 138-5-97 ~ 200+50 
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