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DITAfl.ED \ COURSES, bF RIADHif" 

. B .. lc~ ·(Kena.) Part let (I at YwJ 1998 . 

PAPER ·J-NONCHORO~ 
i 

Plotoioa : . 
;• ., ... 1-~ ; '-.' . . •.. 

(: \ Di$tlnguish~ng ' characters and chiuiffcat,o~ up to Ordefs. 
• . ' • • 

s.tu·ctu,al-organizaticin, in differ~t Classes. 
-~~r Locomotioo,.' Osinoregulation,· Nutrition and· Reproductto11 i 
· ··, ,: Protozoa. ' · ... . C 

-~:·ii ~tlltrbd~iori to iMetaz()a; ',· 
f ,: ilto,ij1~~6f M~~; . 

Metametiam . . 
lYlft"'8t,Y. ,. 

l1\ · }_ .. 
/Jori/era : · U ::;:;; Ct0 ·i . • 
... . · . . ' ;•, . ' ' ' '" ~:: ' 9iltin.guishing · characters· and classific~tion up, to Orders. 

z, :; Struct~;aa-&ga,aiu~ inYdiffe,;:ot Classes. · · · 
t .,r, • ••• -'I .;- -•. - ~; • , .-f .'.' • · ••,: •!_'f •. : •! ,_ •. , : ~ l,\ '(""£ ,i. C'Ollltirt.at•~:' . ' ' !J .. - C , ,, ., ~ ·: • • • • ' " ·. 

:·,;i~i· i .r, ·_.::.~ :;.~{: -.,, ··; ~-~i L-rt : .r~ L: :-:·.: .-: __ i·~ \r:u/~ : · · ., . , . 
• : · ,s'. ·-:~~i .. ~ :-~~ter~-, ,nf~tassific~tion up t.o Ordera. 

~l .: ~·~---- _;-: :·:~; -:•-~ -- ~!·) •. l _1• I ? • . ~ _, ,.: . . -~ ;; .. ••.,1 , ,, ... ,_. ;,:, -. . 

Suuctu,al ··oig·en,zation in· different Classes . . 
9olymorpht9'ff_in HV(lrozoa>Jc6ials a~d -cnrJI ~ef~ 

Ctenophot.1 : . 
. ·C ·, Stiuctural 'brganisation. ind affinities. ~r;: . . - . \ ~. , . . ~. Pl.,,,.,.,,,.,_.· : · ,_r.--.·, :•L~ onr ,, . ' . . . ; 

~'; 1 • . •. D-uilhing ct,...ctnand ctali4ifj~ation· up to Ontert/ 
. \. ~-·'.: \ .L t '-f '( . t =-t -:-. ·r . ~·· .. - • 

_ SlrucNral orgaBiffll'oo ill ~iff erjjQt P!ss~s,. · · _ _ 
• • ' 1 •~I • , ' ,• .•:· ,i..: ;. , ~_ ~ 1 ,.'_; ) f~ 

. '-~~-~1 ___ ._produc~. Para1it_. ·(i>a~••i:tic:' adli,ta·tions a~d evolutk 
. ~- J 1- of peraakin-):r .. -, 
.. ,.,, .. -- ··· .,. 

·N_~ffl:_,.!tri1'~ ;.1 v1··,.;,:1J::1u:; •:<i :' r;::;, i,<·:; i: ·. --- · - - . 
~,?,\ r Di1ti..,itbin8•-character1_~and.t llstification1

, upi o Order•· 
:,~t•T ·~·· -&g~J•iloif;!· l:~ ·lrJ•:L::~~·~:;.~,r-: .. ~--~-~-''.·~;:_:::,··,: . 

Plralitilln (along with platyllelinktthtl). . . --.. 
-. . . r 4 
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AnM/ida: 
Distinguishing characters and classifation up to Ord9'S 
Structural organization in different Classes. 
· E>,<cretory system and Coefome. 

MoJlu,ca: 
Distinguishing,•characters and c1a,sification up to Orders 
r 

·t;tructural organization in different Classes. 
Torsioo and detorsion in GasJropoda. 

onrcf!opora -~ 
· St~ctur•I organization 

. --
Affinities. 

Arthropoda : 
\\ 

Distinguishing characters and classification up to Orders. 
Structural O'gJnization in· differel'lt Classes. 
Larval forms in Crustacea, Metamorphosis in_ Insects . 

. Social life _in lnsects,_\lision in Arthropoda, Trilobites. 

Echinodermata -: 
·oistinguishing characte_rs and classification up to Orders. 

. ' 
Structural organization in d1ffere~t· Classes. 
Larval forms, Affinities. 

General character, of the following Phyla : 
. . 

~esozoa. Nemertinea. Rotifera. Acanthocephal.a, Entoprocta, 
Sipuncu.lida, Echiurida. Penstastomida, ·Bryozoa (Ectoprocta). 
Brachyopoda, Phoronida. P~gonophora and Chaetognatha .. 

. ,._ . . . \. 

PAPE.A II-DEVELOPMENTAL B1.0LOGY AND HISTOLOGY 
I • • • f . .. . 

Part A.: DevelopmBnt Biology 
Gametogenesis with partic-~lar reference to differentiation of sper-
matozoa: Vitellogenesis: role of follicle/nurse cell in oog-,nesis; egg 
maturation.; ljJQ meft'lberane1;1polarity of egg. · 

. . Fertilization; partnenogenesis. ·. 
Types of animal eggs; patt~s of.cleav.e and gaat,ulation; germ 
layers, theirderivativn ,nd homologies;· 1,11 lineage and fate map1. 

• 



' Structure and d~velopment of extra-embryonic membranes:. typH 
and physiology of placenta. 
Organogenesis of central ·r:ieryous system, sense organs, h~art and 

kidney" 
Tissuo interactions (inductions) in development; Regeneration i11 
inverl13b~ates and vertebrates; Metamorphosis and its physiological 
control in Anu'ra and lnsecta. Epigenetics. ' 

P,rt 8 : Histology 

. Microscopic anatomy of the follo'-'1ing organs of a mammal : lkin 
oesophagus. stomach, ·11eum, duodenum, large intestirw rtetum 

• . . I \ 

pancre~s, liver, lung, trachea, bronchus, br~ncheoli,. alveol i kidney. 
urinary bladder, spinal cord, nerves, heart,1 arteries, veins, cd~·arie~; 
lymp.h nodule,_peyer's patches, tonsils, lymph, spleen, thymus testis, 
ovary~ uterus. I I r . . ' J· ' 

PRACTICAL EXERCISES IN PAPERS I AND II 

·Non-Chordata 
Protozoa: 

• ' I ,.. ' 

Examination of living protozoan~Par,mecium, Amoeba, Eufil•n•. 
V.nlcil/a. 

· Mounta of Monocy1ti1, rectal ciliates of frog, and Trypanesomes of 
rat'• blood. Study of the following from slides_: ·' 
Amt»ba, Arc,11,. Globigerlna, Foraminif~ran ooze, Noc~i(uca, 
Cntlum Euglen,, Balantidium, V<Jrticel/a,-Parameciuin (fission and 
conjugatio.n stages), Pla•modium. 

/lotil.,.: 
Mountl of apiculea~ gemmule1. 1pongin fibres. Microsco~ic slides 
of MCtiona' of aponges. Study • of the followi.ng from slides or 

•. . . ' -1peclmen1 : Leut:NOIMia Sycon, · (or Grantia) .Spong/I/a . and · 
1/y/o,,.,,,., 

c,,.,.,_,,,. : 
' lludy · of the following from apecirntnt atnd llfdel. . . . ,,,_.., T....., OWa, S,,,,.. V..,,,, · /lorpit& , Phyulla, 

Ml/ltipof_& .Aurall& Epbyr,, StrobllatJng, s.,,,,;--. . ._ ~--
. ,~tJPl#im; fllfOlt•• Cord/um. . ·Fun,jli,, . ~ -
C.t~ 8-donl·ots.i.....,.._..dlffwat,.._ 
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.P!«yh1/m/nthll•: · .. 
Stud! . ~f the. , specimens .. and life hj story stages of Fa~cio/a Ind · -
T••TJ''.·: _ Sect1on_s ~f Fa_sc,o/a and T41nia. · 

t 

N1math,lfr,inth11 : \ 
Study of ·the ·tollowillg .from specimens and slides : 
Oxyuril: Anyclostom,. ~,t(/,,...Entiie and Tranaveree secti.on1. 

·Ann,.tlda ·: · · , , . 
Earthworm ~· Dls1ection1 fo display alimentary ~nal, reproductiv• system 

•·- and nervous syst~m; 
T.S. ·through phorynx, gizzard, seminal vesicle,, intestine • '· ·~ 

.·Leech: 

and· pr:ostat~•9lands . . ·: 
Mounts of o~aries, septal and· pharyngeal nephridia. 

-01,settion 10 display digestive, reproductive-cum-excretory 
system. · · 

. TrS.througb ·crop and caecum regions. , 
Mounts of jaw, aod. nephridium. 

,-.;, : . T.S~ body~ T_emporary :mount. of parapPdium. 
Study df the _following ·fro,r; specim.ens ~nd Jties .: 

. / 

· Aphrodit•, Ht1teton111i1, Cha,topterus, Serpu/a, Spirorfbis Ar,ni-
. cola; Sabella, T•r•b•lla, ·rubifix Eutphoeu,. Tomopteri6, Pontob-
, d1/la, Glo-.liphonia. · . . , 

... 
· ,u,11,qpoda, : . 
Cocki:01ch :':oissectJo,.. of diges.~ive, ~productive •nd nervous syst~ms: 

. Mounts -~ f mouth -~rts, . sali~ry apparatus. testis and 
. · ovary. .c 

Prawn : Dfisection ·tif digestitJ-. and nervous iystems; __ 
. . . -Mounts· ~f ·•••tocy•t and hastage plate. 

. . . 
Study .qf 1p:,end1ge1.1nct rapiratbry apparatu~. 
&ludY of. the followi"9. from· S.pecirnen1 ~d ·.aides : .. 
r,io,,. · l/•phn/• ,._ · Cyp,"',~· fyc/op.-.:$~~/inA . ,G,a111tnMlit, -L--. 
B1/1nu, .. £!Jpagurui. . Cruat~n . 1iiv•~f _ .C~t8pede, :' Miffipedc. 

. L,,.... ~~PP•~': Gryllu1,~I••~;~--(~' -~)-, __ Bedt,uo. 
Aphid. ·. D,ad•ti:u4 .Water~scori>.k>n~ · ~'°~·-Thtl~, Btitted/Y,· 

· k : · • · ·,.tti,': Mouth, parts of : ~~r~ach. ~~-. ho~~v. •~ 
,,,.,,._, ,_,., ,..,,,,,.,,,:.- tiCb ant ... ,. 
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Mollusca : Dissections of .digestive and nervous systems of Llll1Ufl" _ 
• , 11it1ie,,, Pila~ St1p1a, 

Mounts of pedal ganglion of Lamellidens, Radula of Pila . 
dium of Sepia. · ' ..,,_ 

Study 'Of the followin•g from specimens and slidP.s : 
. ·. . . . ' . \ . . . . . . 

Chi/on. Patella~. Trltion. Doris. Limnaea heli~ limax ·o.,,t•llu,n 
Mytilus, Pt1cten. Ostrea, Ter11do, Loligo, Oct9pu•, N•Uli,,,., Gia: 
,chidium larva. 

Ec/JinodtJrmata : 
. . 

Study of theJoflowing from -specimens and slides : 

Pentaceros, Astropscten, Asttophylon, Clypeast'!r, Echninocardium, 
Spatanus. Cucu_maria, Molpadida, · Synapta. Antedon, Echinode,m \ . . . . 

larvae . 

.. • Preparation of Pedicellaria and Aristotle's~· l-antern of Sea-urchin. 

Minor Phyla : 

. Study of ono specimen each .of the minor p~yla l_isted at,ove. 
(' .- . ' 

D••lomental Biology : 

Study of the-.. developmental stages of frog : cleavage stages, gast~ 
rula/ neurufa, tadpaf&;. study of whole mounts of chick embry01 · in 
different Hamburger & Hamifto~ stages 4-7. 11, 14, 34, 38. . . Prepara-
tion of whole mount of the chick embryo (anyconve~ient stage). 

. . 
Sections of chick embryos to study organog~nesis of central ner-

VOUI system, sense organ~, pharyngeal ·apparatus; sectior1s ~f chick em-
blyos-to show _the develo.pmc,nt of iJxtra embryonic membran•; section . . ., . . . o.' ;;,iacenta. · · · · · 

N/dolotw: 

Preparitfon_ oJ temporary -mounts u1ing suitable animals: lqUIIIIGUI 
end. ciliated -tpitheliun,;. non-ltrilted, and tkeletatllrtltld mulCle; ,..,_ 
_,,., apermato~o•; areolar 1inue; blood film~ . Exei~ " pemllfNNlt 
;lkfei (~mmalian); salivary gland, o...,,.IQUI, .ltonileh duodM..., . 
leum, · nw:,tum,. nv., PltlCNII. tlllehil, lung; ... -COl'd, .... 
~,-atln . .bone and Cll'ti,..._ ·. · -, 
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. a.Sc. (Hons). Part .11 (2nd Year 1999 . 

PAPER lll~CHORDATA 

Origin··and gen~ral characters of Chordata. 
. . ' 

Protochorda(a: Stru~tural org~nisation of Herrii_chor~at,-, Urochordata, 
and . Cephalochordata. Class1fica~on upto ord.,. 
Poit_:ernbryonic ~evelo.pment of· s.alanogloaau,, tfefd 
mania, and. Art;l.Ph1oxus, Inter-relationships of prOfocfl. 

' ' . Agnatha: 

Amphibia: -

Reptil{a: 

Birdi: 

Mammal,: 

ordate, .- ., 

General characters and. cfassifica,ion upto orders . 

General characters classification iJp to orders of Chond-
richthyes, a~d Oste!chthyes . . Migration, Airbladd•; 

· . . extra branchial respiratory organs, Parental care. 
' . . 

Origin .. and evolution .of land vertebrates. General 
. · cha_ra.cters and c,assific~tiqn of Amphibia up to ordtfl. 

· Parental care. . · 
' 

GepHal characters and classification up to sub-orders. . ' . . 
Affinities of Sphenodon. I 

. . Identification of paisono.us snake,; poisonous _snaktl 
- of. India, biti.ng .. mechaniim.in _snakes. . Extinct reptiles. 

: . \ ' - . 

OriQ.in of birds; . , , • 
Pri.~1

ciples 'of bird,, ,f,ligh., , 
. ' / ' 

Fli.ght~ adapta_tfons,. 
, Bird mjgratjo~·: . ,· · :-'. · 

• .,1 . 

· · Palaeognathae : · Di,t.ribution and · claasification · up:. to; 
.families . .. : General . chora.cters ·.&· classification of 

, .N,ognath,e, :up tp · orders with speci•I emphasis .on 
•. . r • • 

beaks & claws. 
•• I •• , 

,, 

General ch,ra:cters .. ·&,classification of,different-flr()upe 
. of mamnialJ:: Protothe•ia, ·Metatheria . ur, ro familiea :· 
. . E~~heria up ,'to ·tuborders. . Ori~in· ·of mamm~I~. _. . . 

. COMf'A~TIVE --AN·ATOM.Y 
I ' . 

lntagumentarv sy1tem· f ·comparative. Keount of lntegume~t . and -
: dtrivativ•. UH 'c,f lntegumtf!t. · . 

r,tgeitivt. SynMJu c~~r•l~9: ~ , alimi.~ C11111 
end •NC»Cllted g~dt. , · . . . . . 
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Circulatory System: , General phffl LJf circulation in various grouPI 
of chordates. Evolution of heart, . aortic arches, evoiution 01 
venous system, lymphatic system. 

. . 
Respiratory system: Comparati':t'e account of respiratory_ organs and 

mechanism of breathing. I 
. Skeletal System: Comparati~e account of jaw su_spensorium, visceral 

arches, v.ertebfal column, girdles and limbs. 

Nervous System: Comparative anatomy of ·brain, spinal cord and 
nerves of chordates . Periphera.1. · 

Sen~e Organs: Classification of receptors; structure and _working 
of ear and ey_e. . . . 

Urinogenital System: Succe~sion of kidn.oy; evolution of urinogenital 
ducts 

. ' 

PAPER IV-ECOLOGY AND ZOOGEOGRAPHY 
Ecology 
Organisms . ' 

Concepts of evolution, natural selection and adaptation as re-

lated to ecology. 
T cology ·in relation to Climate in India; . • . r 

temperatu·re- precipitation patterns, vegetation. ~oil types, 

monsoon _-causes and consequen~es. 
Morphological, physiologic~! and behavioral adaptations 
to external factors such as temperature·. moisture, s~lintty 

and light : . . 
Thermoregulatory mechanisrr.s _of ectotherms and endo• 

---- . 
therms to deserts and polar enviro~m'ents; osmotic adapt~ · 
·tions of brackish water animals. 'Photoperiodism, concept 
of limiting and .controlling factors. 

I 
· Populati~ns 

I ' 

AttriQutes of animal populations. 
Popufation density, natality, mortaHty, immigration, emigra· 
tion. age pyramides, sex ratio,_ dispersal and disper~ion: 

Population growth: · 
Exponential growth of populations~ Verhulst-Pearl iogistic growth 

eqvation, innate capacity to increase· ·nod carrying ca~acitY 
of the environn:-ont. laboratory studies on populatio·n growth._ 
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Regt1latlon of population de_nsity: 

Fluctuations and balance of .numbers in nature; effects of 
de~sity-dependent and densitv-in'dependent .factors · on 
population density . . 

Co~petition: 

· Examples of intraspecific and interspecific co_mpetition in , 
nature : Gause's Principle · of ·Competitive Exclusion·; Niche 
concept : · E)(ample of a laboratory '$tudy pn comp~titive 
excl.usion. 

Predation : 
Exa~ples of predation and its effects on ecological communi-
ties ; Evolution of prey-predator stra'logies ; plant-herbivore 
relationships. 

Parasit1sm : 
Ecological- aspects of • .. host-'.parasite. · relationship ; evolution 
of parasitism .. 

Commensalisrri and mutualism : 

· Communities & EcosystemJ : ' 

Components of an ecosystem. 
. . 

Ecosystem energetics : 
energy flow through trophic levels; pri~ary production ar,d 
factors affecting its ~econdary · production ; · . com_munity 
metabolism ·; food pyramids, 

• I• •) • , 

Bioge~chemical cycles : .. 
I - •-

water, oxygen, carbon, · nitrogen and nutrient cycles ; role of 
. I 

organisms in recyding. . · · ... · .~ 

Community developm&nt · 1 

ecological successic;>n ; climax comrnunity, ecotone ; edge· . . •. 
Pffect. 

Major Biotiies--str-acture and function : 
Desert, tropical ·rain ·f_orest. f~esh watet "biomes (inlcuding 

·streams, takes_ 'and rivers); ~major flora an~f fauna of \h& 
· above biomes in India.-

' ' 
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Human Ecology: 
.Human pop~latlon growth. 

Wildlife managem~nt with, particular reference to India : 

Conservation of re:,ewab_le resour~e•, protection of Ortdan-
gered species, wlldllfe sanctuarl~ and their repre1tnt1tlve 
fauna. 

' Environmental pollution : 

Sou,011 of water and air pollution ; biological consequence, ; · 
approaches to pollution control. 

Zoog,ogr,p!Jy : 

lntroductjon :_history.of zoogeography,· Influence on evolutionary 
theory, role of fossils. 

Concept• of parallelism, endemi•~, homology etc. 
•Factors Influencing l.arge-1cale •n;,,,.1 dlttrlbatlon : barriers, 

· diapereal. 

Clau1cal Zoogeogrlphy : • 1 

Ol~salflcatlon· of zoogeographical realms, • f1un1I pecullarltle, 
':"itn em1>ha1l1 or, mammal•~ relation · climate and veg.eta-
tion ; Indian fau·na including fre1hwater filhe1, .a91?ect1. of 
marine zoogeogrttphy. 

Evolution of ·z~geographical realn·: . Theorle• p,ertaining to 
diltribution. · · 

'1, 1 I ". 
Dynamic aspect of · zoogeographv In the light of place ttQtonlc1 and . 

continental drift. · 1 

Island zo~eog.raphy. 

PRACTICAL EXERCISES .IN PAPERS Ill Et IV 

Chordata 

Low,, Chr~dJJtl.' 

Specimen, : 
l I 

'repared 11ide1 : 

' .,., • t ,. 
> 

' I 1,J ' , .... , . ' 'fV•-Y ' 

Bran,hlo•tome, ,a1~11.>glo••u1, . He,,drnani~, .Srlpa, 
Doffol um, Botrylu1, ,Clona, Pvro10ma . . 

' . ·• 
Amphioxu1·:,, Sectlon1 of phar,yng~I r9glon,' pharynx 
"ith gonad•, lntntlnaf·reglon. c1udla "'Gfon, ve~um · 
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Fishes _: 

11 

(W. M.) Oral hood ~W.M_.). Section:s through Bala-
nog~ossus ·_. Probosc1~ r~g1on, collar-region, Branchio-
gen1tal reg•<:}"· A~c1d1an : branchial waN (W.M.), 
Ascidian tadpole (W.M.). 

Preparation of spicules of Herdmania 

Dissections: :. Afferenf branchial arteries, efferent 
branchial arteries;. cranial nerves; eye muscles and 
their innervation, Internal ear and brain of Scoliodon. 
Temporary mounts: Ampulla of Lorenzinii, placoid 
s~ales, cycloid and c.tenoid sca!es. 

Dissaction of Myst1,,·s: Weberian ossicles and air bladde~. 
MuHum s,e:im1ns: A · cyclostome, Chimaera, Pristi1, Sphyrna, 

Embryo of ·shark with _yolk-sac, egg case of shark, 
Rhynobatus, Echinis, Sting-ray, Electric ray, Ophioc,-
phalus, C/ar}ss, Heteropneustes, M,-stus, · Wal/ago, 
pipefish, Seahorse·, Eel, Puffer fish, Cofferfish, Diodon, 

· fla~ fish, ribbon fish, Cat/a, Rohu, Notopterus, Selene. 

Amphibia:. 

R1ptillia: 

Gambusia., Hernirharnphus, Amph/pnouf, Anabas. 
butterfly fish, Laphius, flying fish and hil'I stream fish. 
Skeleton of Scoliodon and Laber. 

,,. ,. • 4 

Accessory branchial organs in Anabas, Clarias and 
.Heteropneustes (to . 'be studied from dissected speci-
mens). 

Oissecti·on ·of Cranial nert1es; arteries; ·veins, orino-
genital systems. of frog. Mo.uni-of hyoid appartus. 
Museum specimens : Hy/a, toad, Rhacophorus, sala-
inande r, Alyte_s, Ureotyphlus, ~ecturus'. 

Anatomy of lizard and snake to be studied from dis-
. sected· specim~ms. 
Skeleton : Varanus, snake, tortoise. Skulls of cobra 
and Python and crocodile: 
-M·useum Specimeas: Ca/otes, Hemidactylus, (}to· 
mastix, Varanus, Mabula, Chamaeleon, Draco. limbl•~• 
'lizard, python, Er,x, cobra. v~per, krait; / Bt s~•~•· 
water snake, tree snake, sea snake. · Lessymy,~ Trtomx, 
Ch1/on1, Testudo, crocodile, Gavia/is. 
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Dissection : Flignt musd~s. ar!eries. veins, twa:n. 
perching m'3~hanism ·of pigeon. 
Tempo~ary . Mo_unts : - ~ccten from eye of pigeon 
Barbs & barbufr1s, colurnella. 
Museum Specimens: Assorted skins of commen birds 

· from Delhi region. 

Skeleton: Skeleton. of f~wl . Different types ~f platt.-s 
in 'birds (du~k, crow, fowl) . 

Dissection : arteries. veins, urinogenital system, neck 
r~ion, ear ossicates. an_d brain of rat. 
Mu:;eum specimens : Shtew, -frugivorous bat, insecti -
vorous bat, Loris, hedgehog, porpoise rabbit, squirrel, . , Herpestts. . 

Skull of the-fo,owing mammals: · . · 

Cow or goat. d~. i·1orse. cam~:. Lvris, ia ngur or 
/Aacaqua. cat_'mangoose, squirrel hedgehog. 
shruw, _bat ~nd man. 

Field work to · understand the hasic ecological concepts. 

B.Sc. (Hons.) Part Ill (3rd YNr) 2000 

PAPER V-PHYSIOLOGY AND PHYSIOLOGICAL CHEMISTRY # 
Elements of cell physiology: 

Sofutions,fsmotic pressure, di.ffusion, hydrog_~n ion concentra-
tion, buffers. _ 

Permeabili~y 6f membra_nes. 

'Chemica·1 composition -of living matter : 

- 'Chemistry of carbohydrate;, lipids, proteins· an~ , ·cleic acids. 
Enzymes: 

Nature, function, classifi~tion. 

Co-enzymes and prosthetic groups. 

Mode of action of enzymes with special reference to the induced 
fit theory. . -

Intermediary metabolism: 
Carbohydratn 



13 

The Em~den-Meyerhof pathway. 
The Hexose·• monos:,hosp~ate shunt. 
The Tri· carbc .~viic acid cycle .. 
Gly~ogenolysis and Glycogen:es·1s. 
Gluc~n~ogonesis ~nd the role of t~e··dicarboxyl , . , . . • 1c acid &huttle. 

BiolOgical · oxidations : I 

_oehv~regenases, Electr<:>n-transfer enzymes. 
oxidasos. · · 
Mi~ed function C?xygenases. 
Oioxygenases. 
Oxidative µt'\osphorylations .. 
Substr~te : level ptlosphorylati<;ms . 

. Lipids : 
8-oxid~ti~n· of fatty acids.· . 

Fate of glyceror-gluconeogenesis. 
Ketone-bc~dy formation and utilisation. 

' ' ' . 

. 
~roteins 

Metabolism of a_mino ocids 1: oxidative deamination, transmina• 

tion decarpoxvlation. 
' ,,, . 

Enzymology of the urea cycle. 
• I \ I • 

Fate of . the glucogenic and ketogenic amino ·acids~ 

nterrelationships of metabolic pathways. 
Physiolo~y of tne follovving-syst~.ms with s~ecial reference to 

a mammal :..;.. 
. Digestion of the d.i~tary constituents : 

. . . 
Composition. fun~ti~n ·· and tagulation of salivary, gastr:c£ pan• 

creatic, bile and i'ntestinal juices. · 

Absorption. 
N~tritiori : . Balanced ditlt including vitarilins. minerals and trace 

elements. 

Bl~d: , 
Composition and :function of blood 8nd lymPh: 

Blood groups, Rh factor . .. 
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Blood coagulation.-
Structure and function of haemoglobin. 

Heart; 
Structure. 
Origin, conduction and reg_ufatioo of heart 'beat. 

· Cardf~c cycle. 
Electrocardiogram. 

Periph_erat· circolation: . 
Blood pressure, ~piflary press_ure, regulatiQn of blood preuure. 

Respiration: · 
·Mechanism and control of breat,:.Jng. · 
Tral"lsport_ - of oxygen ~nd carbqn.dioxide, Oxygen, dissociatiOJl 
curves_ of· ~_aemoglobin ~nd myoglobin, a-ohr eff~t. _ chloride 
$hift. 

_ Structure and function of the kidn~y: 

· Physiology of urine formation . . 
. , 

l 

· Rofe,of ,he kidney in _th~ regulation of ~ater, -salt and acid-base 
balance. · · -· 

Muscle: 
Ultrastructural, chemicaJ · and physiologi~P-1 _ basis of skeletal 
mus<;le contraction . . Molecular mechanism~-i'n muscle connec-
tion. 

N~e impulse: _ _ _ ·- 'q _ 

Nature, origin crnd ptopagatioo alof194a· neurone, ~ynapse ~nd 
myoneural ju_nction ·. . 

Integrative -functions of the central Nervous system. ·-. 
Stn:.,cture ~nd functio_n of. sen·sory organs concemed with vilion, 
. sou~d perception, taste~ srriell"'" a~d _.t9uch. . 

·structure and f_unction·of: 
Hypothalamµs, pituitary, 
crea·s_ and gonads. 

Reproduction: 
Homeostasis: -

thyroid, parathyroid, adrer1aL pan• 

Glucose metabolism, water and. ternperatu(e rigulation • 
examples. 
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PAPER VI-CELL BIOLOGY 

' tnstorv _of Cell Biqlogy. _ 
chemical organization of ~he cell : 

Inorganic . a_nd . organic constituen!s· Macromolecules in the 
cell. Colloid na~ure of the pr~toptasm. . , __ 

, Techniques in Oetl Biology: 
Principles of micro~copy. Different types of optical systems for 
the . studY of cellular organization. Fundamentars of electron 

, microscopy. ChemBtry of fixation. and staining. Cytochemical 
techniques to stu;dy nucleic acids, proteins, lipids c\lnd carbohy-
drates. Principles' of histochemistry and histochemistry of 
enzymes. -Tissue -culture ,methods. - Use of radioacti~e pre~ 
cursers and autoradiography. Cell fractionati9n and characteri-
. zation of cellu_lar constitu~mt$. 

Str1.1cture of"·cellular constituents: 
'-'Pla$ffl& membrane, endoplasmic reticulum · ribosomes lyso-

_ somes. Golgi complex Mitochondria, ·centri9les, basal granules, 
cilfom and flagellum" 

· cell. Physiology: " 
Cellula, respiration, cell permeability, endocy tosis, lysosomea, 

· kinetic elements and -cellular movtiments, cell secretion. 

Nucleus: , . 

~uclea~ membra~e, nucleolvs, chr9matin, 
Chromo10mes prokaryotes and,eu~aryotes, chromosome replica-
tion Chromosomal movements in mitosis and meiosis. -

Cell cycle ·and its regulation. 
OhrolJlOsomes and differentiation.· Polytene and lampbrush chro-: 

,, Ir .. 

m0t0m11. · ' . 
Sex-chromosomes and chromosomal basis of sex-determine-. • 
tion. 

Molecul11 balis of cell function: . " 
_ Geri, itrueture, 0.- N. A. replication, 
Genetic code, transcription and translation. 
Control mechanllm• in cell n,etabolilm• . 

:~ • • I 
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PA~ER VU-EVOLUTION. AND . GENETICS 

hrt A·: &tiAcHon 
Origfri ·ot L1fe. . . . 
Hiatory of evo,lution~ -~hrough upt~· Char.lea D•~iAt 
Sources and nature of Organic yariations in (a) Micro-oiganiam, 

. and (b) Higher organisms. · 
Natutal ~ection; Directional, stabilising and disruptive type. 
Col~ration and Mimicry, · · 
~t~ofl in Mlcro-organi~ms.' 

. Hardy-Weinberg ~•w~ · · 
Sitwall-Wright effect. . 
IIOl~tin•g mechanisffli.artd . their ro·le . in evol_uti.Qn. 

l 

· Concept of micro, macro-andimegaevolution • 
. Concept of 91)8Ci-., sul!•species J1lid ir>fra-apbspeclfic catego• ) ,i,,:; , . . . ' . ' .,.: ·- ... ; . . ,:. : ' . ~- . . 

Fossils aFJd fo5'.'il . forma~io~.,, ag~· d et,~~ir.ation _end significance 
Detennination of evolution,ry · ;ate th;ci~~h 1ossils. 
Phylogeny of Horte. -'!. 

, O_rigin and Evol"-'fion of M.all. 
. I . , . . I • :.~ f ... • ; 

Part 8 : G,nsliCI ·. 
_History of G·enetics .. 
_Mendelian inheritan~'3 J>.Stte~~s . . ·: .-: 

' ! • • • ' i 't ( ' .. 

l_t~complete d_omin_ance. i,nd quant!1'~ive · ~n~e!itan~e. 
. ' . ...... . ' . ": . \ 

Linkage and· ' Li!'lkage maps: in. __ Eukarv_otel :ao~ . Prokaryotes. 
-~ Gene ·interactions .( EJ?istasis; Position .· effect~ ·Atavism; Lethal 
. genes). . . , Multiple ·a_Ueles. 
Mutations, Point mutations, chromosomal 1-berrations, chromo-

· · · eomal number,.. form ·ind ;earrang"ement wittt-:·referenc to 9Peci•• 
tion 1n Dro,ophila polvploidy (Mofeculir ba1i1 of mutations). . . ,. . . . 

Non-chromosomal inheritanc,. 
Human Genetics; Dtwe,p,es of: 1i,ngle g"'~ mheritance, 
Normal and abnormal kJ.ryotypes.;·, G~etic cou~~lling . . 

' ' ' ~ ' • • I • • • 

. &on,atic cell geneti~. Cell fuaioti in . rel-~i~ to g•~• m~ppina. 
and differentietion. ·· · ' · " 
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IIP'Cflof plamlde, DN4 apllolng 111d 1tCX1111b1n1n1. 
' I ,A,.A Vlll~ APPLf ED 7.00LOGY 

Thi ltudtntl wltl opt for On, of tht following 'OOUIHI: 
(A) ModlOAI ZoolOIV (C) Agrlcuftt,trt 
(I) Applltd EntomolotV . (D) A,productfvt• 'Biology Ind 

. Human Wtff11t. 
. Mtd/01I loolo1r 

Introduction to Pnr11ltologv (pertelnlr,sito varioua terminologill 
ut1d). 
Brief lntroductlo,, to p1th09tNIC mlcrobt1: VIN ... , Ricklttlile, 
lplroch11t11 and Bacteria, · · 
Brief 1ccount1 of 11ft hlato,y, moda of infection and pathogMI• 
city of the following p1th~•n• 'with reference to mo,,. prc,ptty. 
l1ucl1 and trta tmtnt : · 
(1) P1thog1nlc protozoan,: Ent1rno1b1, Typanoaoma, Lellh· 

m1nl1, r.11rdl1 TrlchomonN P11lffl0dum, 
(b) Pathogenic htlrftlnt~•: F1tclolop1l1, ·sehlttome, Echinoco-

ccu1 Ancylo1tom1, Trichfn•lla, •: wuchereria, Drecunculue, 
Oxyurl1. 

Brief account of 1rthropod• •• dire~t.•g•nt1 of dl .. ~11 « dit-
oom·tort; acoldtntal injury to ••n•• org1n1; blood loe1; entomo• 
phobia; d'•m•t~_•: mvt11i1;· allergy and venom,. · ' 
Arthropod• 11 vtctorl of hunipn di ... ltl; ·Malaria (Anop,_.. · 
tteph1n1I A, cullcif1cl11); yellow fever and Dengue hfffflOfl'• 
haglc (A~~ a~ptl At.' alboplctu1); FU~rla1l1 (culex pipien• 
fati(,1n1 Man1oni1 IP,): Japan,.., 8, · Encephal'lti• (C. tritaenor• 
hvnchu1) Plague (Ctenocoph1lldt1 cheppie) and Epidemic 
typhu1 (Ptdicu~u•)· ,, .. 
Diitrlbutlon· biology and 'cont,O, o~ the at;,ove mentio'1~ .. vlCtOfl. 

··tflltoptthologicll c"'-nt• in ·organ• In relation to di ...... tuch 
' ' I ' , • 

· n llv• clrrho1i1,. nephrosl1;· lumour1, cancet:•.• 
Epidemic di ....... auc:h •• tvphold, chollB, _11111111 pox: lhlir 
ooourr,nc• and eradication programmet, ' · . · . -
Brief inl!Oductlon ID hUIIIIII dtfl11ce mec:hlllllffl•• . AnliCllllt 111111 . ' 

entlbodlli, · . . ' I , . 

Glftlllt aocountt of cirut t~IPY-~d. drug -••nee.· 
' ' 
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ti) ~Entomology · 
Elementary knowledge of collection, preiervation ar:-d cuh1111 
of inse~ts. . · • · 

e;onomics of the following insect pests: 
" l , , ' • ., • I f ' 

Crops 
Cotton 
Wheat 

' . 
-:-Eirias Vittella, Pectinophora gossypiella. · 
-Sesami, inferens. 

· Paddy -:--Leptoco!ia acuta, 'tryporyta incertellus. 
Pulses• - .Heliothis_ armigera . 

. Sugar Cane · ---:-Scripophage nivella, Pyrills perpu_silla. 
. . 
Vegetables . ~ -Raphidopalpa fov9:icollis, Leucionodes orbonalll. 

J,. • •• 

Fruits 
C,~stor 

-Rf pilio demol_e..,., AsJ'.)idiotus pemiciosu•~ 
_-Athpes janata. . 

Stored Grains· 
Rice 

' 
Wheat 

· Pulses 

" ' 
· - Sitophilus oryzae, .Corcyra cepha~onica. 

;, ' , . ' - - . . ' 

-Trogod~rm, graoarium •. Ca_d,. ~uteffa. 
:,, 

· -Callospbruchus cohineo·sis. 
Safe· s~orage of food grains. · 

Bionomics and control ·of locusts ·and tetmites . 
. / ,., 

_ House _hold pests_ and their .co_ntr~I. 
Economic· importance . of Fl~s, n:'l()SQUitoes, ,bed: beglJs, lice, 

. sand -flies and house fli'es. . .. . 

-outlines of sericulture, apiculture~ La~ culture. _ 
1 

Principl~s qf · insect . oontr9I :- mechanicat cultural, chemical. . 
. biological, sterile male technique, genetics, quarantine, inte- . 
· grated approach to. pest management. 

( c) Aquaculture 
1. General introducation ,to Aquaculture. 

• ' $ ., 

2. Types of Aquaculture· : . 
(i) Pond CL!lture . . 
(ii) ~ish Cul_ture ·in sewage-fed wateri. · 

(iff) Brackish waterfilh cultut'e. 
(iv) Mariculture-p,ospects of:coa1tal aquaculture. 



19 
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Pond Culture : .•. 

(i) Constructi.oh and preparation of hatching nurtAN re I d . J.· .. . , .... ,. ar na an 
stocking-. ..,bnds: · · . · · 

I • 

(a)· Selection of. site. . 
(b). · Oiittensions and ~rea. 
(c) So~ree of water and dro_inage facilitiea · . 
(d) ·. Phy~icochemical characteristics of water a~d soil. 

I 

(e) Plank~bn, its classif!cation and distribution; Productivity 
of culture waters. 

(f) Fertilization, manuring and a~ificial feeding . 
(g) _Growth rate·s 
(h) Common diseases of cultured fishes (fin. rot, furunculos,1, 

lchthyopthiriasis and Argulus infection). 
(i) lndu~d breeding of cultivat~ fishes. 

· · (ii) Monoculture and compos~te -fish culture. 
(iii) Airbreathing-fish culture. . 
(iv) Economics of, p~>nd culture·; cost-benefi't ratio. 

' 
. 4... Fi1h-cµltur, in :~ew!Jge-fed waters · 

(1) Sew~e and its treatma~t-., 
(b) use 9t-treated as aditive in fish pond 
(c) .r Suitable species for culture. · 

-: (d) . Scope ·of this ,~w: input techno!ogy. 
"' . , ' 

&. Fish-Culture•in S,~ackish Watll . _,: . . · . . 
(a) . . Suitj bla sp,eles-emptiasiil on mullets and m1lkf1sh. 
(b) Collection o! ~&tchings from nat~ral sources. 

· (c) Management · · · - . 
. . (d) . Marketing and export potential 

e. · Mariculture 
(a) Edible and pearl oyster cuttur.e 
(b) -Prawn c1:1lture. · · · · 

. 8 • , y and Human Welfare 
(
D) R1product1VI ,o,.o{l · · 1 nd female . d h • I g· y of human ma e a 

. oeveiopment, structure an P .,,o o - . . . -
reproducti\18 syst~ms. ·1 . . f ertitization, implantation, abOr-

.,,monal ,egul1t100 o, o\lu at1on, ; . , . !n gestation, p1r'.a.1rition and la~t1on. : . 
. · Nutri1i0fl and Reproduction. 
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Birth Control : The need. ·Motivation~ Implementation. Ps,,chojog,. 
c:41 and sociological aspects. · 
Co,ntraception and -mod~ contraceptive technology : Natural 
me)l,ocfs, mechanical . me~ods, 0-chemicat aod invnuoological 
methods~ surgical methods, . medi«;al i~ination of pregnancy. 

Male i=emsle _infertility-its natu~ history _major causes 
man.-gement. 
Reprod~ctive biology in relation to : 
{i) EQIJ Pioduction in poultry. 

(Ii) incr..r_·fertility in fa,m animals including taci'lniqllN ef 
artificia_l insemination, _ 

(iii) _inductiQn of e1rly puber!y in cattle. -
(iv) milk }'(eld. -

PRACT-ICAL E>(ER_CISES RELATING TQ, PAPERS V~Vllt 

Phy1iology and Phy1iof ogical c_hemistry -
.. ) . 

&periments to ~w diffusion and dialysis. 

, Effects o~ ilot~ic, hypotoni~ ar.d hyperlonic solutiens on ery 
throc~es. -

- Study of haemolysi5:-:-haemolytic effects o~.a~~d and ~lkali. 
Enumeration of . red blood corpuscies ... ng the h~yto-
meter. 
Eatif!lation of haemQglo~n l'Jlamrnalian blood. 

Total and differential ~ount -9f wh!!e, 1>1<>04 torpusc1es. . 
• 

,,.,ration of haemin and haemochromogen crystals. · 

. Coagulation of blood. 
Colour reactions and general.test$ for the· identification~ car• 

· bohydrates, f ipids and t>roteins. . : , . . 

Stud, of ntflex action and· reflex time in I"- frog. · 
Study of _. the action of salivary amylase and of pepsin, tryplift 
and pancreatic lipase from tissue extracts~ . . . . 

Effects of. PH . . temperature tind inhibitor on the· enzymatic 
. . 

activity of salivary .imylase. 
Recordi"g simple ml(scl, twitch With mechanicaL· therfflll and 
chemical llimulation of the!ga~ocn91'."it11 muecle•~tic_ nerve -
p,eparatio~ of frog. 
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. S~udy in _vlfro- of biologlcaf oxidation· using ti11u~ extract, and 
methylene blue. · 
Perfusion o! the excisted frog hea.rt. 

· Recotd.ing oi the frog's he~ut bent in. 1itu ~nd with the perfuted 
heart. . · · · · · . · 
D~nstration of the ·~tfect of acetylcholine/atropine/epin•• 
phrme o·n the -heart beat. · . . · 
Measurement of diss1>lved oxygon content in water by 
Winkler's. method. - ,· . 
Dissection of thij encfoc~ine glands in i~t. 
Study f'{ sections of pitl.!itary.,, thyroid,· adrenal,-pancreas, tests 

-end ovary from .prepared ~-lides: 

C•II Biology: 
Mitosis: Onion root-tip: _oermanent squash prep~rations. 
Meiosis: Grasshopper testis temJJorary an·d permanent squash 

. . . preparations. 
·salivary gland chr()mosomes of -Drosaphiia and Chironomu, 

. temporary ,and p.13r,nanent squash preparations. 
Cytochemical Stf ining to -demonstrate nucleic acids, proteins 

. and mucopol'f~Ufch~r1~e~-~-- . : 
Sex -chromatin· demonstration. . . · . . 
Study of the ·prepared slides showing the following: _Auto-

somes and Sex:chromosomes or a Gra$shopr:>.9r & 
· Mammal. ·. 

Genetics: -. , " l 

' Construction ·of a familial pedigre~ utilizi.ng inheritanc~ pattern 
I 

of a single character (dr~ lab:) 
P.robabilitv exercises .,n 'Genetics (dry- lab) 
' Microtomy .: 

'(A) Medical Zoo.logy: Practicals / 
. Preparation · of blood film: examination • of blood p1ra1it11: 
Trypanosoma. and .Plasm~dium. . · 
Preparatio!'l of ~erm,~;ni: ·stained mounts of rectal ciliates of 

. frog. 
Study of permanent · 'Slides . and specim~r.s of ~arositic pr~to• 
zoans; t\elminths and · .arthropods m~t1oned ,n the theory 

ayllabus. 
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Anopheles: di~tion ~f female adult mosqt!itoes_for sporozitea 
and oocytes. · - · · -
Collection of hehninth · parasites from vertebrat~s; their p,e. 
servation and staining. 

. ~taining of bacteria. 
Study of slides showing histopathologic~I changes in l_iver and 
Kidney in respect of cirrtrosis and nephrosis respe~ively. -

Analysis of bl_oo.d Groups: A, 8, ·O and Rh. 
Pathological examination of sputum, : ~lood, · urine and stool. 
Blood: Er~throcyte_ sedimentation rate (ESR); HaematOClit; 
bleeding time; coagulatian time; prothrombin time. 
E•perimental induction of diabetes' in rat. _ Quantitative esti-
-rnation of blood glucose. : · '··: · 

Colorimeteric esti~ation haemoglobin 

R. · B. C., W; ~- C . .,;ounts. 
Medicolegal tests for blood: Benzidine test.: precipitin test and 

complement fixation test. 

. (B) Applied Entomology (Practicals). 

Collection and preservation of insects. Classification of insects 
upto orders. ldentificatio_n and life · history of / economically 

· importa'lt insects - listed in the sylf3bus for Theory. Study of 
damag~ c:iused b_y_ insects. . . 

Rearing and culture of any one jnsect of economic importance. 
Bioassay of any one insecticide using mosauito larvae and . . 
adults of house fly/a stored grain pest. 
Acquintance with insecticide dusting and spraying equipment 
and its work.ing · 
Acquintance w ;•h Bee culture techniques. 

:) AquactJltur, : 
1 • Identification of follcwing aauaculture • animals catia, ~da. 

Labeo rohita,' Labeo Calbasu, 'Cirrhina mrigaia, Cirrhina rebl, 
Cyprinus carpio, CtenDPharvnQodon idella, Hyj>Othallllic:hthVS 
molitrix, Osph·onemu• goramv, Ophic,phalus sp. · ~toperus 
sp .. Pangassiud sp., HetaropneustOI fossilis, CtariH t,atrachus 
Wallago attu, Mystua sp. Chanos chanos, Mugil IP· Lates 

\ . 
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