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Practical on Papers 1 and 21 
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( . 

Paper 111-Bryophyte~ Pt~ridophytes, Gyrn:10s-
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Paper IV.;;....Genetics 

__ Practical on Papers 3 and 4. 

Pad.}jl Exaiplriation : 1990 
Paper, V-Angiosperm Anatomy, Embryology 
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. DETAILED COURSES OF READINGS 

Part J-Examinatinn 19.&9 
Paper 1-· Cell B_iology and Elementary Biochemistry.-
, 

(1) The Cell--A Brief Introduction 

Historical background; microscopy and cell theory; newer 
techniques of study-cell fractionation and electron microscooy; 
cell .size and structures; structure of · prokaryotic an·d eukaryotic . 
cells; cell division-mitosis and meiosis. 

(2) Cellular Chemistry 
(i) Covalent bonds; n.on-covalenfi. bonds and their importance 

in biology; ionic bonds; van der Waals forces and hydrophobic 
interaction$; properties of water; (ii) the -.pH scale; buffers; 
(iii) the small molecules of life::..,..suga.rs, aminoacids, organic acids, 
and alcohols; (iv) macromolecule,s-polysaccharides; fats; proteins; 

. a~d nucleic acids; general id,ea . o~ the primary, secondary and 
tertiary structure; importance o.f conf~>rmational changes; (v) the 
making and breaking · of c~mical bonds-concept of f~ee energy; 
ATP; coupled reactions apd group trans~ers . . 

(3) Mitochondria 
. . .• ' I ·. 

Structure, organization and Junction (elementary account of 
g(ycolysis and Krebs cycle 'a·nd •' r'ol~ . ~f / mitochondria in latter 
process). . i1•·. 

( 4) Chloroplasts •· . . _ 
I • ' I / 11; 

· Str4cture, organization and functi'on (gasic inf~t mation light 
and dark· reactions) ) ·· 

· J ' 1 ·i 1·" . 
(6) · Nucleui, Ribo.somas and .P.rot'ein Synthesis · 

. Chromosomes, r,ucl~olus. :~uclear membrane, ar:id their signi-.. r 
ficance. Role of ribosomes in prQt~iri synthesis. · ,,. ,1 

< I 

(8,) Cell Wall, Cell Memb~11nEt, .and other Cell Constituents 

Cell membrane-organization; movement of substances acro~s 
the membranes; cell wall; endoplasmic reticulum; elementary. ivt1a 
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of the constituenrs like Golgi bodies; lysosomes, and microtu-
'bules. 

(?) Virusea 
Discovery. structure, types and multiplication. 

' 

(8) Bacteria 
Discovery, structure, types. mode of, reproduction and genetic 

recombination ; economic importance. · 

(9) Origin of Life 

PRACTICAL 

Practicals based on the topics mentioned above. 

Paper 11-Tba/lophytes.(-Algae, Fungi, Pathology, Lichens) 

Algae 
Gynophycease-general ac~oun't. 

· ' I 

Merphology ::i;,d lite history of the · following wit9 special 
reference to alternati.on of generatiOl)S, sex, nature of sexuality and 

· ecology. 
I ' 

-ehlamyd~monas, Volvox. Uloth{ix, Coleochaete, Oedogor,lum, 
Spirogyra, Chara, VatJcheria, EctOC'!f PUS, Fucus ,and Poly1iphortM. 

. ., ' " .. 

Economic impo'riance of algae--gen~ral-account. " 

• Fungi 

. · _ 2. : Morphology andli~e ,histo~y:~f the foliowin~ith ~eneral 
account of genetics, physiology, ecdlogy, spore" dNrnancv 1:1nd 
germination, econom1c, . importance, and c!assif,cation. , ' \ .- . 

,. 
My)(omycetes. "· Phytophthora, . AlbDgo, . Plerono·spora, Rhi-

zopus, Saccliaromyces, Erys/phe, Neuro$pora, Claviceps, Ascobolus, 
ll_stilago, Puccinia, Agaricus: Alternaria, Penicillium, Co/letotri~hum 
and Fusarium . 

• ,.,. Pathology 
3. Late blig.ht of potato, whi~e rust of crl!pifers and _other 

pJants; powdery mildew of pea; smut of wheat, oat, and· sugarcane;_ 
ic_usts of wheat, red rot of s1,garcane; ·early .. blight of · potato, wilt · 

, of. arthar. 

~I 

I 

I 
j 
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. 
I 

Tr.-insrnissior. ancJ control of diseases caused by bacter.ia . z. 
· ;. ,; , _._; , i1d fungi. 

fi General account. 

PRACTICAL 
l 

Pre~tir,als ba!-P.rl on the types mentioned above, and PhYt~-
pl~ir .Lton est,mal!On , 

i:1;irt /l--£xaminatio11, 19,8~ . 
Pa.1:•er l/l---Bry£1ph~1t-1s, Pteridophytss, Gymnosperms 

· 1. Eryophytes 
Morpnology, anatomy. life hi'story, classificati~n. phylogeny, 

ilnd e:q.:-::mmental studies with, special reference to the following: 
J ' • ' I • • 

Riccia. Marchantia, Pe//ja', Pore/la, A,nt~oceros, Sphagnum, ' 
funaria Pogonatum. 

,, 

• 2. Pteridophyt,s ' . \I ' ., 

Structure anp evql,utionary significance· o, .Rhynia and P1ilo-
• ' ' ,,. , . I 

tar,>. rv1,> t :)llology, F'n·atomy, U.fe.;history, .classification, ., phylogeny, 
stei,ir e•J1>-lu·• .. 1t,n, apogm1:iy, apQ.spcr•v: seed-ha.bit, and expet'imental 
:3 •1_:rl'e~, ... ~,-.t( I :,\it;Cta.l rafer~,J~e.t_p:;the·: follo~ ing : ' . 

1 

' •• 

' ~-· ~· ~·· : . 

L \; (;1ili{)(i/un1, Salaginella, EqµisettJm, Pteria, Marsi/11. ( 
'11f ' ' ; I \, I 

J ' I '•, ·,: 

·3, •3vmnosperms . '·' , . ' . . . _,,_.·· . ' .. · ,. . 1 · . . . 
Di :tribution. mmph?logy,. ~Qatomy, ife-histQry of tbe follow-

ii / ~i: ' ', ,' ·:· -~\' .. . \ 
111,j : . . . , , ''. i . · ,;- ', 

, ' . /' ·r,. /• •\ : '' . . . . , ... I , ,.,, . ·" 1c4> . i,. _I': . 1 .. cJ~, , ·u,11s; 1;q 1~"'ra, uml(Um. ' ,;-·,, .- ., . 

. . ·. · 4 . . ClaSsifi~•tjo~. Pi;v1Pi,eriy1 .~adtiC>l!li~ i~JM!rtan~ and 
experimental stud,es,Qn gy.rn.nosperms, 1 · ,,. • · , . r . . . ·· 

! ' ', '{.' I { "\,·•,', ;.,...,. : 

' ,·· .• PR·ACTICAL 
' I / , •. ,, ., _. ' .J-' ""l"' 

. , J . 

Practical based 0~ the_'topics mentionid above~, 
' I O ' ' • • q ' 

J ' _,( 
1 Paper fV....LGenetics· ;· . ' 

' , ., ' 

·,1 . . Me,,delia,h p,:in~i,pl~1', h 

Mendel's expe.riments and th·e laws;of inheritance. 
. I I ', 
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2. Deviations from Mendelian Laws · 
' 

. Incomplete dominance; gone interactions (op·,st .. 1 . . 8S1!) : , "l1;, l1call: 
c<?mplementary and supplementary factors). .,-,'_j.....~ , 

l r 
3. The Chromosome Theory of Inheritance ;..: ..::SJ-~ _., 
. Linkage and ·~rossing over; gene mapp1nq; gen')( ,r:w:T,tJ, . 
· nation in prokaryotes and eulkaryotes. 

·. 4. Chea;nical Basis of Heredity 
) 

Transformation in bacteria; evidence i'ur DNA (and RNA) as 
genetic materiat-; . Miescher's c:tiscovery; base equivalence; in DNA; 
the WatsQri' a'nd Cric~model of DNA struGture. 

I 

Replication ·and Transcrtption of DNA 
Semi-conservative replication --experimental findings of Me-

selson-Stahl; Taylor; and Cairn replication at the molecular level. 
. . . ,,, 

8. Tran~ation 
Gene-p,~to~n- relationship (Bt.adle and Tatum's experiments); 

colinearity .~f .genes and _proteins; deciphering the genetic code. 
• \ . I ' , , . . 

7. Str:..ct •. Hal 9rg•~•lzaitio,,- of the Geneti.c Mate_r.ial 
c,:r ~,';-'' :Jrga111zation in viruses. bacteria, and the orguiielles 

of e:ukHl"~Gi.!~; chromosomes-of eukarvotes; cell cycle. 

8. Sex Determi_nation 
. (J,mmosomal ~nd genie basis. 

9. Vuriations in tha Nu·mber and Structure of Chromosotiht& 
1 !~.!'!Ji:.I~ ~uploids, aneuploids·; deletion, dup;ication. inver• 

sion. tr;,i~~.l,:,cation;. chromosom~I abnorm,lities in man.· · 
' ' . ' ' ., ' 

. . 
1 O. Mutation and Repair Qf DNA . 

Type of muta~ions ;. spontaneous and , induced , mutation•; 
physical and chemical mutagens; 1nolec.u·1ar baais of niutation; .. 
damage and repair of ONA. 

• ' , ol"• I 

11. Quantitative lnh1r10J~. and Hybrid Vigour, . 
l , · . r 

Polygenic inheritance In plants and . 1nimal1; michenltm .. 9-'.~_ 
quantitative inheritance; mech~niam of hybrid v_igoLtr; f01>rid vigour 
,nd crop improvement .. 
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, 2. Cytoplaimic Inheritance aQd ·Material lnflue,rce 
nrg,,nic inheritance; plasmids and epiSQmes: _ ~aternal 

1nt1uunce. 

1 J, Gene Regulation 
The operon concept · - -indu<;:ble and· repre~sible· s-y:;tems, 

14. Evolution 
The. genetic mechanisms; elementary idea of population 

genetics. 

15. . Applied A._pects of Genetics 
GeMtir. counsel'ling; genetics -and cancer; ·,artificial synthesis 

of genes and 9enc~c engineer~ng: general principles and techniques 
of plant breeding.; uses_ ·of mutations; genetics in the improv~ment 
of wheat, sugarcane, and cotton. 

• PR ACT I CAL . . 
.. , 

Practicals based on the topics mertti_oned above~ .. I . , 

f .• 

Pat1 111-Examinanion. 1990 , . 
Paper ·v .. Angiosperm Embryology ''ahd An:ltbmy· 

'· 
Embryology . , . .,. 

. 1. Brief History. and scope · 

2. Anther and Pollen _, 
. ' ,·. . 

Development of .anther an~ polle'n; role of anther tepetum; 
polllen viability, storage, and g~rmination; haploids from Pollen 

grains.· 

·3, .• Ovule' and° Embryo Sac I 

Development ·of ovule-: brief ou~ljne 19f megasporogenesis and 
megagametoger,esis; -~~~an\~ation an9 ultrastructure of embryo sac ; 
ovule culture .. 

' 4. Polle,1•,Stigma Interaction snd Fertilization · 
Role of po.llen-wall proteins -•and stigma-.surfac~ proteins; 

' . . ' 

potion tube growtt) in pistil; basic concepts of incompatibility and· 
· methods of overco_mjng. incompatibility. 
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5. Embryo and Endosperm 
Development, organization and d1ff P.rent1ation; role of sus-

pensor: embryo-endosperm relation; polyembryony; culture of 

embryo' and endosperm. 
Seed and fruit development. 

6. ~pomixis 
Embryogenesis in tissue culture including pollen embryos. 

7. General 
Embryology in relation to other disciplines; embryologr~al 

:,ystems as experimental materials; applications of ~mbryol'()gy an 

agri-horticultu~e. · 

Anaiomv 
A short' history of plant anatomy;· study of tissues, their 

structure, function and distribution;, anatomy of root, stem, leaf; 
normal and anomalous secondary growth; ecological anatOJ.11y; 
vascular and cork cambium; recent trends in the study of plant 

anatomy. 

PRACTICAL 

Practicals based on the topics mentioned above. 

Paper VI-Angiosperm Taxonomy 'and Economic Botany. 

A~giosperm Taxonomy 

7. Taxonomy 
Aims and approaches; historical development. _ 

2. Nomenclature 
Principles of lnternationa_l Code of Botanical Nomet1~la-

ture. 

3 Classification 
Principles; usage of categories-species, genus and 
family.. System's of classification proposed by B~ntham 
and Hooker, Engler and Prantl, Hutchinson, and lakhtajan. 

-~ Phylogeny 
Origin and evol~tion ot r1ngiosµerms; nhvlog1:mettc 
,:0n cepts; evol utiona r-1 t~';. ,d;; 

:1 Mc:r!ern trends in taxonomy. 

I 
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Economic. Botany .,._,. '~-
6. CULTIVATED PLANTS ·-Orig_in and importance: 
7. CEREALS-Wheat,.rice, maize. , .. 
-~. .LEG\JMES-::Soyabean, groundnut gram . . 
9. FRUITS-Mango, citrus. banana. papaya .' 

JC S~GARS AND STARCHES-'Sacchatam. Man/hot, potato. 
'1. SPICES-Piper nigrum, C1psicum, Curcuma /onga , Zin• 

giber clove, saffron fennel, coriander' 
12. ' BEVERAGES--Tea, coffee, cocoa. 
13. TIMBER ,PLANTS-General structure · bf' hard and soft 

.-woods as il°lustrated by teak, semal, . . . ' 
pine, and deodar . . Uses of woods . . 

14.. R-UBBER-:--Hevea. 
> · 

15. DRUGS-Cinchona, Acot1itum, Atrppa belladonna, Digi-
talis, Rauvolfia ... · - i' 

'' 

. •. 16. [)'RUGS OF ADOl'CTION :'.,;_Papayer': Ca,ihabis . . 
' • r' • • f 1' tJ' 

17 . .TOBACCO , . , , 
1 e. INSECTIC.IOE~Chryi ,nthemutn c/nerar~'ifolium. 
19. ESSENTIAL O.ILS ...... General ~ccount. , . , - ' 

20. 
21. · 

dlLS AND FATS~General account. t' 
• j' I'\• I I I I I - • \ I ; • 

FIBR'E PLANT$·_:.G$neral acCQunt wittf special reference 
. . ' J ' • 

to cotton and jute. 
,, 

,: 

PRACTl'CAL-·.' , ·,. 
' ' .J1,: / 

.- Study of the following ·t~)Cfl wi~,~ \spoci,1:r~fere'nc1:: _lo loca! · 
flora : : _' ... ,i, ;r~·-. ' .. 

(a) Oicot1: 1Mor•a.a~. 
0

'.Ch~r1opo~ia.ct} tt iC~ry~p~yllaceae: 
· Ranunculaceae;f Crµciferae;.. Capparacaao, 

• ' ' • I • 

lagumin~.• Euphor~i~.ce.ae·, Tilliaceao, Myr~ 
, . . · tactt, Umb-.H;fera,; 1.Apocynaceae, ·:Asctepia • ' d•t•~·· :Lobl,atae;--···~~n~ceae,. Acantha.c·~~-a .. 

. Rublaceae,, Cucurb~ceae, Con,-1posite:1e ._ 
' ' I " ' • 

,._ I .._ • ' ,.. 

f b ! Mri1VJCQI$-: Pptimogeton,~a,, · GratnineAti~ Cornmet'i n ,, • 
. · . : ceae, Liti&ceae,. eannacoae. · : 

., ' ' : • : • , , > •• • ••• . · ' 1 ' 



Practicals on Eco"omic Botany baud on to . . 
In the 1Yltabus. pies ment,o"ed 

Paper VII-Plant Phy1iologv 

1. Phy1iology .. of the Plant Cells 

Colloidal system, • solut10n1, and, membranes in ~,,11. b'l't . ,on to 
plant qell: P•~me• 1 t Y, _oamo11s, and_ imb,bition;,chemical potential. 
water pot~nt1e_l, os1J1ot1c potential and ma_tric potential; hydrog.en-
ion concentrat,on. · 

2. Plant•W•t•r Relation, ., 

Mechanism : ~f wate~. ablorption, conduction, and transpir£ .. 
tlon: stomata! opening ~nd ata relation to transpiration; 1ignificence 
of transpiration and water stress. · · ; 

3. Mi_neral Nutrition 

M,thods of afodying mineral nutrition; macro and microefe-
·ment1-their1avattability 

1

!nd uptake; mechaniam of active absorp-
tion lnvolving~arriers; role-~f.,.QJ1ner1I ellt'Mntl in. plant· metuo• 
lism. · · -~ · 

4. Enzyme• 
· ·Major types of _,nzvm•· ind .co-.-,zy,nea; mtchanilm of 

action, end. regulation. 

· 6. P.hoto1ynth•i• .. ' 

. History;. pitmentl in prokaryot .. and edkaryotel; role of li_ght 
and dark reectio.ne; . the otganization of_. thit:photOfYlttml; carbon 
dioxide reduction cycle in ~. , and · ~, planta; m,nificance ot C 1 

. ,,athwsty and: ehtmentarv idea of p~otor .. pirat1on. · 

&. R11piratlon• 
· Signiflc•nce ~nd mtehanlltn o~ aerobic and·. an~obic~~ _ 
ration·; ttectron tran~o,t and Q>eld•~• p.ho9Phervlatton.1 · -

' . 

. 1. Tranapo·r,t of OrgHi·c 8ubet'ande1. 
E~idtneH· and meohanlim of~t,iqtfri ~~port. 

' ' ' 

; , .. 
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. 8. ,. rat Metaboiism . . . . . 
. . d degradation of fats; s,gniflcdnu• and "1•>b1liza. 

Synthesis an . 
-t1on of fat reserves for groNth. . 

9. Nitrog~n Metabo_lism 
. P . ahd nucleic acids; uptake and assimilation of nitrate 

roteins . . 'd d . . 
N1troge~ fixation, synthesis of ammo ac1 s ~~-i. Proteins Role of 

nucleib acids. 

1 CJ. Growth and De"elopment 
Physiology of vegetative and . reproductiv,~ growth; role of 

t~mperature and light in pla(lt df3velopme~t ~ .ith special reference 
to phytochrome. system, and_ vtrn,li~.~t1on.; .-l enescencc; growth 

·· regulators: seed germ!nation and· a~rQ'lf,n.cy•; phototropism. geotrop-
. ism; nature, significance of biologi'c:al clocks; principles and 
problems of differentiation and morphog"1e&is: Elemen.tary know. 

· ledge of tissue culture. 

PRACTl9;AL 
' ~·-

Practicals. basd on the to~ic·s. men·ti()lltd above. 

/Jap,r VIII-Ecology 

1. Biosph•" 
An introduction . 

. l,·1 Envi~-~nmtntal Variables .. 
• ' : I I' ' , 

. Soil-chemicat_ •n~ physiFat pro,P,erties;, hv1rologic ~ycle 
t1mperatur.e, light, a~mqephe~e; biotic e~vironrJ11nnt: micr~-cliinate 
adaptations. , .. · · ·· · - · 

3. Plant Communities 

. Structure; clas$ification and succession; spf~,i~s and 
t,on dynamic~; principles, of plant geogra·bhy: , 

popula• 

4. Ecosystem 

. ·· Concept, structure prod ·t· · . . _ . . . . . . _. . . - , . uc 1v1ty, trophic leve1s, food ch,1111s 
ecolog,t;al py~m1ds b10-geochein i'cal cycles. . ·. 
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. ~. t. 1o11 of lncf iri "t,98 C. . 

Appiied Ecology 

)los 'lf reso;.r'C(' nrnnage-mP.nl 1n agriculture; forestr.:. p,!, f'. ' ! • . . ' • J 

. . 
1 1 fP- ' conservation. pollution. r~diation ecology; plnnt i wile. ,.J \ 

~nc . · :in.d plant indicators . introdu~ncn, . 

PRACTICAL 

• .,., 5 br1sed on topics mentioned above. ;,;·,1c• :tJr.il ' • . . 

\ 

7 
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