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2 
Ul!J'l'AILJl:U COllltS,b:S OJ{' .Rl~AIJJNU 

\11wt t- ltlntUlmHloll : l~ 

11,v,c,r I r.~11 lJlolu~.Y cmtl L1.'lcntt11itcU'.V /Jtodtt1mistry, 

l t) Th~ Cell- A lll'l\ll1 l11t1·otluctlo11 . 
Historlcul bnl'kg1·nu11d: tttkt·oscc,py ~Qrtd cell lheory ; newer 

t.odtulqucs of study--ccll f~actJortntlo11 Hhd electroh .tnlcrnscr1py i ce,ll sl1.e 
tt11d st111otu1ts; stn1ctu1-e ol ptukaryoUe and cukutyoUc cetls; cell dlv1sio11-
lt\ltosls and 1nciosf~. 

( 2) C~llulnr Chentistry 
(i) Coviileht bonds; 11oh-cot1vtt.lent bonds and lh~ir imJJottance ln 

blolngy; io11ic bonds· vnn der Warus forccl, and hydrophoblc internctiont 
propcttlcs of water; (Ii) the pH scale: buffers; (ili) the small mok. ..: t.iles of 
life- sugnrs ,, atrtino ncids, . otgahic ucids. and alcohols; (iv) 
macromolecules-polysaccharides; fat s; proteins; mtl 1111dcic acid ~: guncral 
idea of the primary, secondary and tertiary structurt' : lmpof1:ahce of 
conformational changes; (v) the making and breaking or r.hcmical bonds-
c0~p1 of free energy; ATP; coupled reactions Md gmup transfers 

(3) Mitochondria 
Structure, organ1zatlon unu function (cltmcnta1·y account uf 

glycolysis and Krebs cycle and role of tnilochoudtin it1 laucr procc~s) 

( 4) Chlotoplusts 
Structure, organi zation 1u1d l'ur1ctlt1h (basic l l1fdt'irtution light aml 

dlU'k rencllons) 

(5) Nuclelfg, tUbosu111es und t•1·otel11 Sy11thesl~ 
1 Chm1;1osl1ttlc~; 11uclcolusj nuck•nr 111 r 111bt·llhr dlnl tll t1 lr sig111l1c~1nt'e, 
Role or l'lboso111cs 111 p1·utcll; sylllhc:~ls 

I 

(6) Cell Wnll , Cl!ll Melllbt1llllc, Ul'ld otlllW c~II Co11stltUtillt!, 
· Cell u_1c111brn11c- urganl :r.lllil111 : l11l1\•c111 1.: 1ll tlf tillh~ttu,co~ t\~ros11 t.ho 

1,rn11,hn1J mN; cell' Wttll I cm1opht~h1 id I L1 tlcutu11i : ~lc1,1 olilnty ltlcu o I lhu 
cl111elltu l?1Hs 11kt) Oolgl botllc1i: lyst1~•J1 11cs1 a11u 1,11 t tt1wbulljR 

(1) Vh·11 11~s 
IJl91.lUVct·y, ~ll'Ut:llll'P, l,Vl:!e~ 1111d 11,ulll~l1L1dlltHL 

(ff) lhll!Wt·lu 
1111tct1vo1·y, ~llthjllJtt . lypeu, 111ucle ur 1~1nmtue11o11 1111d M~ t1ellt1 

1t1t111111h111nllm11 ~t!tltR11t1lc ltH~llt'tlt11c~ 

... 
l'ftAt ''l'l( 1AL~ 

l'l"IH'I IL·HI~ I 11141111 lll 11 IIL· h lli le~ ltlt1III h II wtl lllilljV1• 



• l 
l\ 1: 1,•f ll , I lt 11/l, 1J1ii \'tfM' (AJ,i,u1, F,wgi , Potlwlo~v, LJc:ha11s) 

Al&IU(' 
l , \'y1111ophycono-.ict1,·1·a1 uorio1Jnt. 

Motpllnl~MY u11d ll lb hl8lor~1 nt' the followlt1g with sµt·clul r,~fercrwc 
1, 1 ullcrtmllm\ ol ~.~, 1ut·atlm1s. ~tlx, t1 ~1turc t>r ..itlxuolity amt ctology 

ClilrU1t)1domc>11 r1s , Volvox, Ulothr/J.. , ColetJchaete, Oedogonium, 
~JJirogyra, CJ:m·lt, v'mtdt~rla, er: tot<ct.rp11s 1 F'ucus a11d Po(ysiphonia 

Economic ht1portat1ce of algac-gencntl aecounl 

Fungi 
2. Morphqlogy and lik hi s1n1y of the followirtg with a general aGcount 

ur gchcl~Cs; phys iul11gy, cc,:logy. spotc domrnncy i1t1d gcm1inati0n , 
ccot10~1J~ importance n11d dil ,~ i [1cation 

Myxomyc~~tcs, Pltj•tnpllth(lra, Alb1lgo. Perednospora Rhiiopus, 
Saccharontyc:el\', Erysiphei N.eurosporci ,-Claviceps; Asr:obolus; Ustilago, 
ruccillia, Agaric:us,· Altenutria, Pel'!idlllum, Colletottichum and Fur;ariUIH 

P,tthology 
3. Lale blight. 01 pmato. whit e rust n f ~ruci.fers aw1 other p1nhts; 

powdery _n111dew ur pen: ~artut of whc.nt, out. ui1d sugtHcune, rusts of 
whol.ll\ t\Jt of l1 LJgurc11ne; cady blight of l)('tuto, wHt of urhur 

I Tra11s111 lt;s),on nnJ 'tuhttul or diseases cnusect by btlct~da. 11i11J dc~ 
t11 1d l1111gl 

Lldrn,,~ 
5 I ncnoml lil..\(tOUt11 

l'Jt AC11fCALS 

l't1Ht·tlm1ls b1L~l!d rH1 lhc IYttos 111 m1l1l ,11r. t1 ctbovr:!, tltt<l f'hYl.t>pln11!tto11 
t1~tlll1t~ll11i. . 

t1u1·t n--lt~11 t11l11u1 luo ! 19~~ 
}

111/)<'t' ill /l {~\II J/i/iyli'.1·1 !1tc1~',!l1;µJtyt,J,\', rJylllilO,\'/J t! t'Uli\' 

J , lh•~o/1ll~t l1
~ . . 

Mn11, toh,ry, u1m1ti111 y, III IJ li lfi ttny, e1t,sRltl tmllt111i pllytu~r11y, u11tl 
u,q1111ll11t111itll Hlu, 1!11~ wHII HIJ~lih1I 1cn.:11~ t1r·t ·H101t1 m11uwu1~: 

Nt, 11'/u, Mtlh 'l1 dlll lrl, !3t1lllll , JJr) ! dlu, ,111f/1t>r1t!i·tJ,f1 StJlli tµm,,,,. Mui,u /ti 
I 1r 1.i,rJJ/il l/NII 
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. ' . l'H~l'l,tuphytcs 
. Sl rm:tm: and evohllior. :.1r~· ~iguincanct! of Rhynia ;md Psllmum. 

Mu1phology, anatomy, life-hisrory , C~RS\ ifo:ntion: phyl<1gcny., stdar 
1.'vc,1u1 ion, apog<tmy, apo~pory sred haNt. and rxpct11ncnUtl stu thl:;~ with 
~f)E'-dul 1~forcucc to the foHo,, inp : 

Lyr·op<>diwn, Selagmel/ll . Equisetum, PwrL'i , M.orJilea 

3. ri:,·1nt1ospcrms , 
TJis!libution, morpholog1, "-natom y, life-history of the following: 
Cycas, Pinu~. Ephedra. Gftt'il'Jll 

ClassiHcation 1 and Phylogeny. Eccnunuc importance nr:.d 
e, p,~r;n1ent>ll studies 01~ gymnosixrms 

PRACTICALS 

Practicals b~tl on Hll.! topic~ ·ruenlivned above. 

Paper IV--Gcnctirs 

1 . IVlendelian Prinriples 
~lendel's ~xperimems and the laws of inheritance 

2. De,·!atirins from Mendelian Law~ 
Jncorripletc dominance; gene internl:tions <op;\ tJsi~. dupli.cute, 

complementary and ~upplementary factor~) 
3. The Chromosome Theory of inh~rilonn~ 

Lin.koge and cl'ossing over, gene mapp1ng; pcnC'Lk rr .. corn hinati.on ~n 
prokaryotes and eu..l(aryotes 

4. Chcmknl Bush, <>f Uertidll l 
Tro!1~to r111 allo11 in hnr t1.1 tin: '.!vick tw fr, r t>NA t:.,rnl JlN A) ,,., genetic . 

IIHllCl llli ; Mlcsd u~r\ t1i~C0Vl:t) t titt,~ ~tWi 11Uleri~I.! u, DNA; the \Valson fthd 
Ct·lck model of DNA struc1t1te 

S . ItcJJUcntlo,, und 1~tntHt HJ1Uot1 ttf DNA 
Sr 1111 -t:Pl1SCl"V ll li VC tcrHcilti :tn O) pt .. ' \11\l': t1l11 l r1t1UIHB~ c,f ~1cl~clNOti· 

SHIIII . Tuyl(l1: r1 11d t'11itt1!4 ttr,li tHfHm Bl lh-: 111rtlcfZUlur lcvot 
6 . 1't·uu 11lctlOh 

( fonr ph>lMlU r~lullottship (l\cnlllt ot1d TtllUIH 1N 1J~i f1 '1 t"llUOlll ll )\ 
to1l11cn1·1ty ~1 1 gr.011~ ttttd 111-olrln~( drt l!1hcHt1J~ lht! gt11tcti t' ,1u<h1 

1. ~lructurul Orguhitallm\ or tht! fhnwtir i\rtu t,1\1ht1 
rh:mo 111 \! orMU'1i,.tttit.m 111 vtt1J sc~, litwtc1·1u. 1111tl tlk t1r)¼f1t1L1llu~ ,~1 

1wk111·~1t1I C!1, d lltHtlURt.l f11l1 N ot ct1 k1lt)'llk~1 l;(iu cydtj 
ff N Hui llchwmhrntf on 

t ·11 1tHt1t 1~011 111l uuu ,tcttic bu~b1 
tJ . 'Vm4iu llou~ ht Un1 Nutohtit u1u1 ~hjui:htt1

\' or t •h,·,,n,m~,,,"'i'\ 
I lri/1111 111~, tt tq,t11lth, Utlt1 1tploltl~• rlt• lti\ Im,. tl11 pll r11 ll ut! , l\ l\•1•111\l l\1, 

11111111' 111 ,1111 111 , 1 l111 111 11 Jt11111 tttl 1tbt1tnf111t ll1h•1t \q htoll 



s 
1 o. l\ tutntlon nnd llerlair of DNA 

'l)pl~ tlf mutations; spcmtancous and induced mutations; physical and 
chemical mutagens: molecular basis of mutation; damage and repair of 
ONA 
11. Qmmtltutivc Inhcritunce and Hybrid Vigour 

Polygenic inheritance in plants and animals~ mechanism of 
quantitative inheritance; mctnanism of hybrid vigour. hybrid vigour and 
crop improvement 
12 . Cytoplasmic Inheritance and Mat.erial Influence 

01·ganic inheritance; plasmids at1d episom~~ maternal influence 
13. Gene Regulation 

The operon concept-inducible and re:pre-ssible system~ 
14. Evolut.ion 

TI1c genetic mechanisms, elementary idea of population genetics 
1 S. Applied Aspects or G~nelics 

Genetic counselling; genetics and cancer; artificial synthesis of genes 
and. genetic engineering; general principles and techniques of plant 
breeding; uses of mutations~ genetics in the improvement o( wheat, 
sugarcane, and cotton 

PRACTICALS 

Practicals based on the topics rpentioned above. 

Part Ill-Examination : 1996 

Paper V- Angiosperm Embryology and Anatomy 
Embryology 

1 . 'Brief History and scopt 

2. Amher and Pollen 

Development or rmtlter and pollen: role of anther tapctu m; poUcn 
vlublllly, storage nnd germination: hnploids from pollen grains 

3. ~wdc dncl embr)·,, ,wt: 

Dcvclojllnc11t df ovulo: brief outlhtl' tif mcgtn1 11oruge110Rls and 
11t l!g11~11tllctug11 11csls; tH gof1ilulio11 ltlltl ullt11~ltUtlUrc of Chl utytl ~llC: cwulc 
eullutt 

4 ,• /Jollen-.~tl""lll htlelttt:IIUII dlul Fe, ti /i,atilJII 

lfolc M 1n1I h:! 11• Wrtll prolclHs nttJ ~u g11t»-- ';U I l11 t:c p111tc1t1~: p1.1 ll r1t tubt1 

g111Wlh IH. 1j1 ci,111 1111"11:! t n11cc jilq tif htco111imtthitl ty 1t11tl llll' ll HHI~ 111 
tlWI I •lilllhlh ltll!tlltilitll lblllty 



,\ . >tmhr·~·o utul /i11dr>.\'/Jrrm 

IJcvelop111c111, Mgnt1l t lttk.111 ,rnd dl(forct1Lliitlcm, rolo of tiusp~11stJr: 
l)1t1brytH!lldo~r;~nu rcltlllo11; polyc 111bryo11y: eulturc of ~mbryo 1111d 
endo.lipcnn 

Seed and f'rttltdcvclopment 

6. AJwmiXis 

Emt,ryogcnesls in tissue culture incJud1ng pollert embryos 

7. General 

Etnbryology in relation to other disclplihes: embryological systems as 
cxpclimcntaJ materials; applications of embryology in agri-horticu1ture 

Attutomy 

A short history of plant anatomy; study of tissues, their struc.turc, 
function and distribuuon j anatomy of root, stem, leaf; normul and 
unomalous secondary growlh; ccologicul anatomy; vascular and cork 
cambium; recent trends it1 the study of plnnt anutomy 

PRACTICALS 

Practicals brtscd on the topics 111c11l1011cd above,• 

l'nper \!/._t1nglrJ.rf)erm Taxonomy mtd Er:on.vmlc 8tJtatty 

. A11Mlos11er111 tu~m,omy 
I '/'rlJOll<JIILY 

Alms nlld nppllutd11 ·'i i 1i1~1mle11 I dcv~lop111c111 

2. N,mt,111d r1tu, e 

3 

I 

l'1 l11clpks or l11 1l! 11111 1i1111r1l l \,de or lfolilllh.:nl Nt,m~11dutu ro 

r ·tcM,1·U1, ·,,ttmt 
l'tl11 l! l1,leN : 11 1-1, t~t: of 1.: oll1An lle~ ~ptwll3R, 1Ac1111~ uml ru11111 y. 
Sy~ll' III M il l d 11k~ ll 1t ·,1!1 111'i p111po~1•d hY llc11{ lt1ll1l HIit! ll uul,1·1. 
l<11 tt lt11· 1111d P1 ,111ll , J lutd1111q11H, ,111ll l111k f11 ,t1~111 

I •t, 1· Ir ,, .,.,1 r ,, 
1 JI II' 1,1 ,11 1d l1 \!11 lut1 111 1 ti! ,111 ~1t1 ~1Jr t 111 /:11 pl1 yl11µt1 11t•tlt• 11U1 tl'i' l 11 '1, 
I '\ r! lllllt ll!:I1 ,, lt1•1td ti 



ti:tm11ot11lc llotuuy 

c, , CULTIVATUD PLANTS- Orlglt1 und Importance 
"I , {:Jj}UiALS- Whont. rice, mulze 
8, L1.KlUME!S--suy t1benn, groundnut, gram. 
9, FRlllTS---Mu11go, t;l 1111s, baMna, pnpaya. 

10. SUGARS AND STARCHES---Saccharum, Mnnihot, potato 
1 t. SPtCHS- Plp~r ntgrwn, Capsicum; Curcuma longa, Zingiber, 

dcwc, saflton, t-cn11el. cori®dcr 
12. BEYERAOl~S- tca, coffee, cocoa. 
t 3. flMBER F.LANiS-Gcneral structure of hard and soft woods as 

illustrated by teak. semal, pine, and deodar, 
uses of woods 

14 . RUBBER- f/evea. 
15. DRUGS- Cinchona, Aconitum, Atropa belladonna, Digitalis , 

Rat1vo{fla 
16. DRUGS OF ADDICTION- Papaver, Cannabis 
17. TOBACCO 
18. INSECrICIDE-Cltrysanthemum cinerarifolium 
19. ESSENTIAL OILS-General account 
20. OILS AND FATS--General account 
21. flBRE PLANTS-Gcnert11 account with special reference to 

cotton ru1d jute 

PRACnCALS 

Study of U1e-following tnxa with special reference to local flora : 
(a) Dicots : Morncea~. Chenopodiaceae. Caryophyllaaeae, 

Itanurtculacene, Ctucifcrae, Capparaceae, 
Le1um lt1t,1uu, Buphorbl aceae, Tilli aceae, 
Myrtaceac, Umbelliforae, Apocyhaceae, 
Asoleplndactne, Lobiallte, Solanaceae, 
Adttttthaceue, Rubhtccae, Cucurbitacene, 

(b) Mo11otblS ; 

Contix,slloo 
JjutlittWgeltHUtuolie , dran11t1oao, Commeli -
11uceae1 Llllatcnc, CatU1acc11c 

t'talhrn l~ ()11 lfoo11u1111 0 IJntltllY bRscd Oh tttpi cS tt1 t' 11llt111C'll ltl lho 
~yl l11bu11 

flc~,,u· VII Pltmt f'IIWltJ ltJNY 
I , t•11 y~h,IOMl1 or th~ l1hrnl Ct?lls 

t ·ulluhh1I ~y11l.ctt\ , ~uhHl011~1 ~11tl tllctttbt·ijtl~s 111 t~h1111111 to 1,1111H 1·1111 : 
1,u111 w11 hlll1 y1 ,,~1111,slr, , 1111d 1t11blh11lu11 1 c11e1111ettl pLilc1111~1, wu101· putt,1111111. 
11~11 II ii lu I ~11 t' III 1111 t11 ltl IU~llit' 1Jt1ltllllt111 hytl ,uµ~ll-1111 ttH lccl'lll·uLh111 

I , 1'111111 WUIH ltttlhtluHs ~h11•ln111l ,m1 111 \Vflt111• ull~1Hplh111 , cw11h1 lllh1tt 111111 11
1

n11Mplt·1111l 111 j 
41111,1111•11 11p~111

1
1u 11111 11 M ,,ih1111111 111 11·tt11~ 1111u11t1i1: ~1u1111h•11111

1

l' 11 

11 11 1111111 , ,1111111 mu w1tll1I 1l1 1t•~~ 
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., . Mlncrul Nutrition 
Mctlmds of stuJylng ntlt1orol nutrition: ~rnoro •~d mt5:ro0lemcnt~ -

their uvullublllty und uprnkc: rrtllCJhnnlstn of uotlvc nbsorptJon invo)vmg 
confors: role of 111l11~rnl elctut!Hts 1ft plant ructabollsm . 

4 . Enzymes . . 
Major ty~s or ertzyntes Wtd c() .. enzymesi mcchan1sn1 or action and 

,~gulatkm. 

. Photosynthesis 
Hlsloty; pi~etits in prok.aryotes and eukaryotes; role of light and dark 

reactions; Ille otganizatloh of the photosystems; carbon dioxide ~duction 
cycle in c1 and C4 plants; sigrtificance of C4 pathway and c1em~ntary idea 
of J)hotorespirat.iort 

6. Respiration 
Significance and mechanism of aerobic and anaerobic tespinttion; 

electron transport ttnd oxidati\le phosphorylation . 

7. Trunsport of Orgahlc Substuttccs 
Evidences and mechanirm of phloem transport 

H , Fllt Metabolism 
Synthesis and dcgrudation of fi.itl;; slgrtlfkance and mobllizntlon of fnt 

reserves fot· gmwth 

9. N1t1·ogcr1 , Mctabolhttt . 
Ptotclt,s ohd ttuclclQ adds, upttt.kc ttlid t1ssln1ilntkm t1f nitrate, nHm~reti 

nxtltion, synthesis ofnmino adds n11d pmtcln~. ml~ of t1ucleic acid.~ 

I 0. Growth unrl Oevcloptnertt 
Physiology or vegeltltlvc nnd 1-cp1t,t1lH'tl\1n growthi rot~ or 1.~mpon11t11·e 

,md light In pla11l ,fovcloptt1cnl witJ1 ~rednl mre1-ct1ce u, phytoch1·ntr1(!. 
systc111 n11d vcmoll1,nticH1; sc11o~cc11cc; gh1wtll Ng,Ltltllt>t'~, ~ecd 
u11d dnr11rn11ey; pholttt1·opl ~111 . gnol ro1jl ~111, rtu_tu 11~ , §lgnt rl c1111L'l1 u r 
bloluglcnl clucks; 111·11 eJpl c11 111ttl pn1bl t1 i-i rn rJf dl fJ't~rottllntlotl ,ttHI 
111orplw"c11cHI~, d r tt11.'111u1-y kuowlctlgc nr tl s~lll.' cullt,1~ 

)•It A e~tl CAL~ 

Pt 1\l' ll ~ul w 1,w,~il tlll LJttj w1111.:!l tt1cH1 ltHted tll juV~1 

,,, ,,,,., VJ/I 11',•, 1 WY 

f , Jl lw•JJ h~r ,. 
/\ 11 111111 ,d11t u,111 
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! Plant Conm~unHllls · 
' Sttucture. flossif1_c~tio~ nnd succession, Hpecles arfd population 

dytmnitcs; prim•1plcs of p, ,lflt geogmphv 

4 ~cusfstem • Concept. structure, plOdu~tivhy, tN:>phlt levels, food chains, 
ecctlogir.al pyramids, bio-geochemical r 1clcs 

5 • Vt~etoUort of Ittdht t with ~tiw reference ·w thnt of Delhi 

6 . Applied Ecology . . . 
Principles of resou1:e management ill :ignculture; forestry and wild 

life conservation, pollution, radiation ecolt>gyi plart introduction and p1ant 
indicators 

PRA CTICAl,S 

Practicals based oh tooics mentioned aoovr.. 

\ 
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