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FOR LrNDI,R GI{A-DUATE COI]RSE: B.Sc

SUBJOCT _ BOTANY

StrMESTER _ I

EOT - 101/BOTAI.|Y PAPER - I (Virus, Bacteria and Cryptogams)

,ffi&
r\,rA N ri ul 

.uJNry I 
n s r r v

ivlor-phorogy and microscopic stucly o{ r,e1-ietaiive and

lltericioprhizte genera includeri in theory syl t^OrrW

2
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i
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i
I

i
I

I
I

I

Unit

Unit II
I

Unit rII

I

zUnit

Unit V

A

: Virus - Cenei'al siructure, viral cornponerrts, classification, nomenclature, viral
replication (TMV) .
I3ar:teria - Ceneral chai'acters, orolcalyotic cell organizaticn, l:rief account of Bergey's
ciassification systenl, reploduution, brief account on genetic recombination in bacteria,
tytrles of nutrition, autotronhisrrr (nlrotctrophism and chemotrophism) and heterotrophism. ,,fi;' ' M arks: t5 z/

: F'iirrgi - Ceneral cha:"actei.s, c,lssifictitriri (Ainsworlh), asexual rnii sexttal reproductionf
iif.e cycles of Sapt.iignia (N4astigornycota), Alucqr ' (Zygonrycoio), Netro.rpora
(Ascomycota), .P:tc.-inia'{Basiuiorr!ru!a) tnrl Penicilliurr (DeLrteromycota), economic
irrrr:or1',rce of tungi. € :

i-,ir:hsus - Thallus str,rutLire, reprod,tcticn and econonric importancg
ijlatrtTatfrotogy'- Corrctpt5 and ciassifrcation of plant diseases, causes of plant disease, ,/
lrrinciples :,f plant cli:ease maragsment Marlcs: | 5 :,/
,r.igae - Cenei'al charactels, classit'icaiiorr (Fritsulr), range of vegeta[ive'and leprodr-rctive "
sti'ucture of different classes, iife cycles of Ostlitanria (Cyanophyceae),
Oedogoniunr(Chlorophyczae),Var';herir.r(Xanthophyceae), Cyclotella(Bacillarioptryccoe),
I)ctocarpt.rs (Phaeophyceae) and Polysiphonir: (Rhodophyceae), economir: importance of ,algire. , Marlcs 15 J
l.Sryoptrytes - Gene/at .c[raracters, classification, alternrition of gent..iation, range of
stt'uctrirairorganizarioh oI gametoph;1tes and sporophytes, methods of gq3roduetion, life
c)'cles of Riccia, A,[ilrchantia, An.tholercs, Pe.llia, Parella, Sphagrum and Funaria 

rks: 15 i,/
: llteridophytes - General charactei's, classillcdiior, aiirtomy of s'frorophTtes, reproductive

rnetlrods, lit-e cycles of Lyir.,padittnt, Selaginella, Equisetutn, Isoetes, llarsilecr r,nd )Dryoplsylt. tviai'lis: lSJ/

Marks: 75

Marls:25
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, . (-'il'arr stainir,; of bacieii,,
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.llecommended bool<s;

lntroduction to Mycology

An Introduction to Mycotogy

C.J. Alexopoulos and C.W. Mims
Willey Eastern Ltd., New Delhi
R.S. Mehrotra and K.R. Aneja
New Age International_(P) Ltd., New Delhi
F.E. Fritsch
Cambridge University Press, London
l{.D. Kumar
East-West Press Pvt. Ltd., New Delhi
N.S. Parihar

3.

6.

I(itab Mahal, Allahabad

l(.R. Sporne
B.l. Publications, Bornbay
J.C. Blacl<
Jonn Wiley and Sons,-lnc. USA
V.J. Chapman ancl D.J. Chapman
Mcrnillan tndia Ltd.

EOMESTER - II

BOT-202/BOTANY-II (Gynrnosperms, Angiosperms, Appliecl Botany ancl Embrlology)
Mark: l5

Unit I

'l'he Structure anl Reproduction of the
AlgaeVol.J&ll
lntroductory Phycology 

. ,

lntroduction to Embryophyta '

(a) Vol. l. BrTophyta
(b) Vol. ll. Pteridophyta
The Morphology of Pteridophytes

Microbiology : Principles and Explorations

The Algae

Unit Ll

UNit tII

Gynnosperms and Palaeobota-ny: .:. .n. , .

C6neralaccoriirt of cj,iiiribs'f,diijig d.rrti,th'eftliissi:ficatioir; M6tphology, lieproducrion
arrd Life cycle. of Cycas, Piitus atd'Gtteiitrit Ecdhbhric iiirportance of Gyrrnosperms.
Paiaeobotan)z: Fossil formqtion and rypes. Ceological tin:e scale and dominant fossil
flora of different ages-,/ Marks: 15

, An gir:speirn Taxonomy:
lntroijuction to Plant Ta:<onomy
I:irportancc of field work, observatioi',, herbatiurn preparatiou.
Jonoept of species, gBnus and famiiy. l(eys of identification. Rules of nonrenclature
(validiry, effectivity and priority). Classilication systems of Linnaeus, Bentharn anci

. Flool<er', Engler and Prantle arrd Hutchinson. .

/'l"axonomic stutlies of ttrc foliowing Families: Ranunculacr:ae), Brassicaccae.
/ Mnlr.c,,ae, Fabaceae, Rosaceae. Apiaceae, Asteraceae, Solai-rac,ac, Latniaceae,

Eupltt".rbia.ceae, Liliaci:ae and Poaceae Mallcs: 15

A.ppl ied Boteny .k, Ethnobotr,rry:
Ci'igin of cuilir atcci plants, l,"aviloi,'s ceutre of origin.
Orip,in, cultivaiicrr arrd irnplovernent of Rice and Potato.
iiisi'l'1,, cultivation and prooessing o1'Tea.
Cirtlacteristii:: and rrses ol'tinrber yielding plants:Teal< and Pinus.
Medicinal pi.rrts: Cinchoni, Ratrrolfa and Adltatoda.
L,';l'rnobotany: Concept, Classir'lcr,tiorr and interdisciplirrary approaches tVlarlcs: l5

r Plant Anatomy:
Cell structures, ce ll wall and celi inclusiorr.
Organisantion of ncical meristc';1. Structure and distr-ibution of 'siiiilie and comptex
tissues. Prirnary and Secondary growtir in p,;nn,

/ittdmalous growth in tlnrarattt,'tr,.t,\uyir,-biii.r airci Dractrcna sterr, lvlarits: I 5

)

t



Unit V : Embryology and pqryhology:
Plant embryology,.,Micrornd *.g^ sporogenesis, develogment of male and feigametophytes, ferti r ization, en, bryJ and end"osper,,r.r" ro,irn.n,.Palynology: Pollen and ;pore morphorogy. ,r.,"ui.r"gv 

^"[ p"ilen ailtrg,.,. Markr,

B OT-202(P)/BOTANY PRACTICAL _ rr
Cymnosperms and palaeobotany:
I T"Tp?rTy srained pr.porution of the reproductive structures oflncruded rn the theory.
?-' Examination of'the available specimens/slides of the fossiI plants3. Description anc c:rassification or u ,.fr*ntative species fromangiosperm families *nentioned in the theory.

Ranaucu lac eae: Ranui.cul us
Apiaceae : Coriandnih

NIa rks

Cymnosp,

each cf

,2-

Asteraceae: Ageratutn,,..Gyruta & Spilanrhes
Solanaceae: Solanum
Lam iaceae: Leucas/ Ctcimtm
Enphorbiaceae: Castor
Liliaceae: OnionlAspnragus
poaceae: Dactyloctinttni/Cyno.don r
Malvaceae: S ldo/ Urr ;,,,
Identificatron of cbllected plants frorn tire field4' collection and idenrifi"oiion or trrr". prrrt, .u.t.r tic.rrn cereals, pulses,yield ing p lanrs, rnedicinal plants availaUf 

" 
i,,' Vf uni prr.5' To prepare a chart c'intairiing j-ire starch 

"oniuin. 
fr.om five importai.f ;rop Iand protein contains licrn fivi purses by usinj internets.6: Preparation of temporaty slides ro, ttr. .irlv 

"r 
anornalous seocndary gr.c,vrplants included in the theory paper.7' Pieparation of stained tquath.o of polleri rnorite cells, pollen grains ancl di.sli:rof endosperm and embryo.

-&' Field observation of local vegeteition and subrnission of report is compr-rlson,.

li.ccommenclect bool<s

t. Economic Botany

The Embryology of Angiosperrns

Palyrroicgy

Morpii.ology of Cymnosperms

Taxonomy ol Vascrriar plants

A Handbcol< of Fielcl and Fle:rba:.iirrn
lvlethods
r. Manurt! of Etlrnobotanv

- . .:,: ,lint.uiliy

-.:. . '.: ;: -.,:iir_,n tii irr.l::eol_r,:riany

A, F. t-{ilt
Tata ivlcCraw-l-lill pLrblirhing C.,., New Deihi
S.S. Bhojwani & S.p. 13hzitna6ar
Vil<as PLrblishirrg I{ousc; pvt. Ltd., New Dell,i
M.i'l..iaxena
Oxfo;'ci & tBH publ. {tc,. i_rd., i,!, w De lhi
J.M. Crultar & C.i. Cil-rar:berlain
Ceritrir 13ock t)r:pot, A ilai"r..it:ed
Cj. i-I. t\, . [-a','.,r.errce

Oxford & IIJI{ ijuhi., j.ic,., ll,:llri
S [( j,iin ,'L I] i{. Riic
Today & Tcrnor.rows prinl. ,g puol., I,ierv Delhi
S,l(. iain
Sr:ien'.i fi c PLrb i ications, Jrrrl lrpu r.
I(. Esau
Jolin vVil,:.,, & Sons lnc., ],lcw yorl<.
C.A.. Ar:ir,iri
Tuta [v["Craw-l-tili Co., 'f.ie 

rv Delhi

1;

3.

4.

6.

8.



iryl'

Plant Geogruphy- Its s'c.ope and importance;
factors affectin! distribution; piant dispersal,
barrier of d istribution.

Ltltlill

C'durrr, E.P.
Saunders, Philaclelphia, US,rr
l(crmondy, E.

Prentice hall of ii'r,ita, iriew Delhi
.:

Marls:75
phytogeogiaphical regions of India,
migration inethods, endernism and

Marks: l5

5<s*'"1 .t-:.[$j |*o{/ry84
BOT-303/BOTAI.IY - III (ptant Geograptri; '; P lant P hvsio Iogf-FMolecu lar B iolo gy)

t nitI

Unit II

Unit III

Ur,it [V

tinit V

Principles of Ecology: . Ecosystem concept, s.rucrure and func,tion, ecotogical
pyramicis, energy flow and,mineral cl,cling (cNP), food chain, food w:b and trophic
ievels, structure of plant comrnunity, eoologicat factcrs (abiotic and biotic factor);
ecological adaptation of xeropirTtes, hydrophyLes, ecological succession- hvdrosere
and xerosere. Marks: l5
Plant Physiology: Plant wat:r relatiLrnship-diffusion, imbibitirns, osLrrosis, water
potential and its component; absori;tion ir::J translocatiou of water; ascent of sap
(thet-iries); mirierai nutrition; transpiiatiorr-significtince, fuctci's afflcting transpiration,
mechanism of stomatal movcrment: Translocation of soirrtes;
Gt'o''viir and developtnent, cr"rcept o[ photoperiodism and vernalizatir:rr;
Photosynthesis: Photosyr,th:ti,: :igment sysiem, cy,cii,; and non-cyclic
photophosphon,lation, C:, C+ anc CAl,4 fa.hways, factors aff-ecr:ng photosynthesis;
respir"-rtion - aercbic, anaercbic, factors affeciing respiration; tL;ioiogical Nitr'ogen
fi xation-syrnhiotic and non-svr:lriotic. Marks: l5
Biocliernl.,try: Chenrical [-:oniis, p]1, buffer; stl'Lrcture, classiflcation and function of
biorn,llccules (c:i, uohycl'atgs, lipids, r:;tir,o acicis, proteins, nucleic acids and
vitat:tins;.3n?.yrle..pr".'l.rortils, riomc..c!3tui'e and classirrcation as per b-,ClUB,
r'techanism of enzyme ertr(-rn, respiration-glycolysis, lcrebs cycle, electron transport
svstem. Marl..s: 15

Mr:lecular Biology: Cene organizai,oir of prolcaryotes and Eultaryotes, siructure and
phl,sical proprefties of DNA and RNA; biosynthesis of nucleic acids; DNA -
leplicalion; iilliA translation, rnechanisms of protein synthesis. N{arks: l 5

BOT-3C3G)/ iIOTANY PRACTICAL- III Marls: 25

L l:rrepamtion of map of phyiogeograprrical ie gir:ns of lndia
2, Deteimination of the nrinimum size of the quadrat by species area curve method
3, Determination of fi'equency of vegetatiorr in a comrnunity by qLradrat method.
4, Determination of osmot.;c. !)oterrtial of vacuolar sap by plaSmolytic riethcd using

. tlheolTradescantia leaf and onion peel.

-5, Deterrrrirration cf rate of trar:spiration by Cangong's potometdr
6. [xtraction of cirlorophl,ll pigments fi'om leafy plants by paper chrorratograpirrc

'Iecl'rnique,

7. -rt'r,..ly oi rate of photosynthesis under different liglrt irrtensities.
8. Deterrnination of RQ oflplant rraterials lraviug l'ats, protein.
9. Sirlple tests for carbchydrate, protein, l'ats and nucleic acids
IU. Prr:paration o1'' l;rrIfbr-Phosphate arr.J Tris acetate bLrffer
I l. Isoiation of, DNA {rom piani :eedlings

A. i:iei'j cbservation of local vegetation arrd subrnission o[rsport is ccrr':prilsoiy

P.ectrn.mendeC Bool<s

1. Basic Ecology

2. Conceps of Ecology (3'c Ed.)

\
I



5.

6.

7.

9.

10.

Ecology, Environment and
Resource Conservation
Fundamentals of Eco logy

Plant Physiology

Plant Physiotogy

Plant Physiology

Outlines of B iochem istry

B iochem istry

Principles of B iochemistry

,.'Singh J.S., Singh S.p. and Gupta S.R.
Anamaya Publishers, New Delhi
Odum E.P.
Prentice Hallof India, New Delhi
Salisbui'y F.B. and Ross C.\y.
Wassworrh publ. Co.,/CBS publ. & Disr., Delhi
Bidwell R.C.S.
Macmillan Publication Co. New york.
Devlin RM & F'rancis H. Witham
Fourth Edn. CBS, New Dethi

9?nl.-8,F., P.K. Stumpt, G, 3ruerning and R.H. Doi
John Willey & Co., New york
Stryer L.
W.H. Freeman & Co., New york
Lehninger A.1., Nelson D,L. S. Cox M.M.
CBS Publ., Delhi
De Robertis EMF & EDp De llobertis
BI Waverly Pvr. Lrd.
Bruce Alberts et. a[.
Garland PLrblications

NInrl<s 75

is ancl meiosilosts -
Marlcs: I5

I l. Cell and Molecular Biology

12. Molecular Biology of Cell

SIME!.IE&JY

BoT-4 ,4/BoTANy-w (cytogen etics, B iotecrrnoro gv anrr B io rn etrics)

Unit I : Cytology:

their significance.
IJn iI Il : t-lenetics:

Unit III

Unit IV

General accounts of organisation and lLrnction of cell and i

t I i:T ll" 
*,:;; 

:; ; ;,i^"# ;" ::; ;li';* i''H[l ffi I li[: J,'d::ffiI" ll: ;$ : # ::,t

l:::j':i:-11. ","r.,,."i,,;;,,;;;' il,""f;l-:r"ifl,:,?,'Xi;,,il,l"if,?lli; jX.l"ii|Ll:'l

Y::"1'[t::: ::I.:i,:eglegation and independent assorlrnenr; bact< crossi and rr:sr
;' "#JJ;'"r"ll^l?il

informatinn' trancnri^ri^-. r-^-^r-1:
S,.TJJfi'":,"::.;::f,',Y- ":l,.;l;l:;:'"P;";l;".r,,,i*,.'i","-uilT""J',r";*-.'^;X;i;nun :.' ::; 

" 
rl:':l "':" I I l:,1* " :' 

";,,;1.Jl;;;: 
" il; i;;,. :l "':T!,'.i,i.i

; lilit'",,;,ii,lll?ji:polyploidv. IlxJ)-^,'^toor i^r---i+^-^^. o-.
plants.l,"l#.,",0, 

Exh-nucrear inrrer.iran.", s.* crrromosom" ,,na'"r]..l"1,?ii;,liiX|i""tl,;
: Plant Breeding:

Principles of plant breecJing: breeding be.avicur, sexual,' polyembryony; breecring rnetliods - conventional; niethods ofcross pollinated crops; lreterosis.: B iotechno logy:
Basic aspects of prant tissue curture; oerurar totipotency;morphogenesis; Cenetic engineering i" pf"^t iniprovement;biotecrrnorogy in medicine, agricurr;.ire ancr rruman werfare.Unit V : Biometr.y:
Scope ancl applicrtiorr; ioilection cf crata. saurpre and sampri,g - theorymeen' nrode. nredian and stanciarcr deviation; probi,iririty; crri-square test

asex.ual,
Lrrecd irrg

Marits: l5

aponr ixis;
irr self and
Marlcs: I5

ciiffe;:,itiation and
application of ptant

ilvlarlcs: i5

and methods;
and arralys is.

ltzlarl<s: l5

-



5

:
' llr:

a

I

B OT-404 (P)/B OTANY PRACTICAL -IV Marlcs: 25

mounting methods

,.-2, Cornparative study of Cell structures in Onion cells, Spirogrrra,'Study of Cyclosis
. in Tradescantia staminal Cells.
3. Study of plastids to examine pigment distribution in plants (e.g.

capsic'um)

--rl-. Examinatiorr of electron rnicrographs of eukaryotic cells with special
organelle.

_5. Examination of various stages of rnitosis and meiosis using appropriate land
material (e.g. Onion root tips, Onion flower buds, Rheoe, Tradescantia).

.6i Working out the law of irrheritance using seed mixtures'
7,' Catlus induction, organogenesis and plant regeneration (rice mature ernbryo)
8. Protoplast isolation e.g. tobacco, proteins

-V. Preparation of tissue culture media, sterilization and inoculation of plant materia[.

10. Analysis of data for trean, mode, rledian and standard deviatiorr.

Recommencled Bool<

l. Molecular Biotogy cf Cell

2,.., Molecular Ceti aiotogy

3. Principles of Genetics

4. Molecular Celt Biology

5. Plant Tissue Cutture: Applications &
Limitations

6. Breeding Field Crops

7 . Principles & Practice of Plant Breeding

8. Ecology V/ork Bool<

9. Plant l\rlici'otechnique

10. Chromosonie Technique (Theory &
Practice)

: Mliciohial Diversity -'l-iistory of r-nic,robiology, five lcingdoni systcm of classification,

CarI Woese'.i Three Domains of living organisrn (Arc!-raeba,'-'teria, Bacteria and

Eulcaryotes), trrici'ot',ia[ .[orms- ./inrses (inctucting prions and vitoids), arcliaebacteria,

bacteria, algae, fungi a,rd protoz,crr - their characteristic [eatures, r-iicrobiology of scril,

Cassia and

reference to

Albors, GB., Bray, D., Lewis, J., Raf, M.,
Roberts, K. & Naten, L.D.
Carland Publ. Co., New Ycirk
Lodisl'r, [-[., Berl<, A., ZipurskY, S'L.,
Matsudaira, P., Baltimore, D. & Darnel, J.

W.l{. Freernan & C,o., New Yorlt
Gardner 8.J., Suustad, D.P. & Simmons S, M.J.

John Wiley & Sorrs, USA
Notfe, S.Fl,

Wadswooth Pub[. Co., California
Bhojwani S. S.

Elsevier Science Publ., Ne*' Yorl<

Pachlmann, J.M. & SteePer, D.R.
Longmau, London & New Yorlt
Sharrna, i.R.
Tata McCraw-t{ilt Publ. Co.,l'lew Dethi

: Misra, R.

Oxtbrd University Ptess, Call<r-rtla

: Jo[tansen, D.A.
lvlcCranier Hill Boolc Co., New Yorlc

: Sharnta, A. & Sharma, A.

B uttelwortlts, London.

snMIsraE_J

IIOT-SI)S/BOTAIYY -V (Nlicrobirl Dive rsity, Piant l'}atho!ogy and EmLrri'opirytir) Nf arlts: 100

Unit I

air and lvater. Marks :20

l. To study cell structure frorn Onion'\&f peel, demonstratiorr of staining and



Unit II

Unit III

Unit IV

Unit V

mmwffmm

ffi
Recommended Boola

[. ' Plant Diseases

2-. introcluction to principles of
Plant pathology

3,' Plant Pathology h

10. Lab Mlanual of tvlicrobiologip,f

: R.S. Singh
Oxford & tBI-l pLrbl. Co., New Delhi: R.S. Singh
Oxford & tBH publ. Co., N:w Delhi: R.S. Mehrotra

Prenticr Haliof Iriciia, New Delhi
: . C. (lu:rascl<aran

I.lew Age publication

+.

i.

6)

1L

o
6.

9.

rhe Microbiar wo.d-_ 
iTS'.?:lTI'[iJHL"?];yl#;;Jrl, n"o p n

Text Book of Micro 
painter: prerrtice_Hall of Inclia, New Delhibioloy" : R. Ananthonurnyon & C.rc;, panilcer,
Orient Longman, BombayAn Introduction to Ernbryophyta , N.S. parihar(Bryophyta) 
Kirab lvtahal, AlllrabadAn [ntroduction ro Ernbryophyta , Iri.i. parihar(Pteridophyta) 
Kitab Mahal, AllahabaclMoiphology of pteridophyta ,' ;(.ii. Sporne

Diseases or"crop prants in rndii. 
'" B.'*ll:Hi:# Bombav

BOT-506,tsOT.,\NY-\T (Ailvnncea ip.ilrrt,[,t;icniinry, Anatonl;,, Ilrnbryology ancl palync,t;g

Unit t : pr.in-, iti,re seed plnnts ancl palaeobotan),:
Concepl of Progymo.losper.ms. Diveriity arnong Gy,r.,nosperms arid their distr.i:irr r,,t1ian sirb-continert.'c)rigrn ,.u g'Jr.-,ii,r. i crrrncsper.ms. Sarient fearur.:,tiie c;,cle of.L,ririkgr,, I.avus ancl Epl.ter!r.t::.
l''ossil algal rnc iirngi pr-irnitive Iand plairts: Rhit1lio1, Lept,;/c,clenclrc.tn, Ccilanti ...spltt:ri o;:itylr'lti-:' trossil ci'rrrnospelrn orders. cycaclofiiicales, Ilenrleiticalr::

9



ffi;f+'7 \
it(r"...,,

Cordaitales. Fossit Angiospe\rffi) Pol,,ro$,lor,
Palaeobotany in the exploratiorr of QVJ.Q@
Advanced Plant Taxonorny \-32

Enigntocarpon, Salmianthus.
Marl<s: 20

'_ -it tl

Unit III

_ -it IV

-:,it V

..:-conr mended Llcoks

Econornic Dotany

Objective, Principles and Practices of Plant taxonomy. Methods and techniques of
herbarium preparation. Development of chemotaxonomy, Cytotaxonomy and
Numerical taxonomy. Biosystematics, Taxonomy on the web: Molecular Taxonomy:
Application of DNA hybridization technique in plant Taxonomy; lmportance of
biochemicai markers and DNA markers in taxonomic studies. Role of Botarrical
survey of India and Taxonornic Literatures. Classical system. . of Classification:
Bentham and Hooker Taxonomic studies affinities and economic importance of the
following lamilies: Magnoliaceae, Asteraceae, Rutaceae, An,acardaceae, Myrttaceae,
Cucurbitaceae, Dipteriocarpaceae, Polygonaceae, Moraceae, RLrbiaceae,
Apocynaceae, Asclepeadaceae, Acanthaceae, Verbinaceae. Aracaceae, Scitam inae
(Musaceae, Zingiberaceae, Cannaceae and Marantaceae) Orchidaceae and
Cyperaceae. Marl<s: 20
Plant Resources - Management and Utilization
Classification of economic plants, based on their uses. Cyanobacter\a'. Spirulina.
Origin, cultivation and improvement ol Maize, Mustard, Pea and Banana. Flistory,
cultivation and processing of Rubber. Characteristics and uses of tirnber yielding
plants: Dipterocarpus, Phoebe and Melanorrhoea. Ivledicinal Plant: Ephedra,
Carthamus, Aloe vera and Vinca. Pharmacognosy: Alms and objects, Collection and
preparation of drugs. .lrrportance of ethnobotany in gene pool and gerrnplasm
conservation. Marl<s: 20
Anatomy of Angiospenn:
Apical meristem and histological theories of shoot and root apices. Vascularization:
Primary shoots of monocotyledons and dicotyledons. Forrnation of internodes,
branching pattern, monopodial and sympodial growth. Root-stem transition, Cambiurn
and its function; fonrlptiori of secondary xylem, characteristics of gr(Jwth ring,
sapwood and heartwoo'd. Secondary phloem, stomata and their types. Anonralous
secondary growth in Bailhinia, Bougainvillea_and Nyctanthus. Marlcs: 20
Plant Embryology and Patynology:
Plani Embryotogy. Micr<isp6rangium arrd types oI pollen tetrad. Megasporaugiurn and
types of meganetogenesis. Ppllen-.pistil interaction, corlpatibility and incornpatibility,
syngamy and triple hrsion. Developmeut, structure and function of endosperrn. Types
of haustcria, Embryogeny- types. Develollnrerrt of monocot and dicot ernbrryos.

Suspensor, synergid, polyenrbryony, apomixes and their role. Pollen production ancl

dispersion in space and time . Role of pollen in taKonomy. Applicatiorr of
palaeopalynology, melisso-palynology and forensic palaeopalynology. Marl<s: 20

The Erribryology o1' Angiospery

Palynolo sy"?
Mcq:hoto gy oF Cl,rnnospenns

'Iaxonomy of Vascular F'ii'.nts

Albert F. l-till
Tata McCraw-t-till Publ. Co., New [Jetlri
S.S. Bhojwani & S.P. i:ilratrragar
\/ilcas Publ, l{ouse Pvt. Ltcl., New Delhi
M.R. Saxena
Oxford & iBi-{ Publ. Co. Ltd., Now Delhi
J.M. CoLritar & C..1. Chamb.:r'lain
Central iiool< Depot, Allahabad
C.H.lvl. Lawrence
C;<ford & lBl-l PLrbi. Co., Nevr Delhi

10
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- :. .-1.:.:: _:.: _: i.: : ::.: .i:::::.-.: S !,. -a::. c; 1..L. i.:_.'i_...:Jq) I ToCay & Tor:, :rr:r,.s pr,r .l ?-.:1.,-..:..,., . A lvlanual of Ethnobotany : S.K. Jarn

Scientrfi c pLrbl ications, JodhpLrr.8.q Plant Anatomy , : K. Esau
John Wiley & Sons [nc., New york.9". An [ntroduction to palaeobotan y : C.A. Arnold
Tata McGraw-Hill Book Co., New D,:lhi10. The Morphology of Cymnosperms : I(.R. Spornt:
B.l, publications, Delhi

I l. An Introduction to the Embryology : p. Maheshwari
of Angiosperms Tata McCraw_llill publ. Co., New Delhi12. The Morphology of Angiosperm : I(.R. Sporne

B.[. Publications, New Delhil3t The Classification of flowering : A.B. Rendle
Plants Volumes I & II Vikas pLrbl. House p.rt. Ltd., New Delhi14. Plant Systematic: Theory and : C,rrurclraran SinghPractical Oxford & tBl-l publ. Co., New Delhil5' Plant Systematics: An Integrated : cirrucharan SingrrAppr.oach Sciences pLrbl. tnc., USA

Bor-507(P)/BoTANy - vII PRACTICAL (Based on rheory r)aper Bor-505 anrr BCI,

Ma
t.
z.
3.
4.
5.

6.

Preparation of culture media foi,bacteria and fungi (nLrtrient agar and pDA).
lso l ati o n of m icroorgan i sms (bfcteria and l.u n g i) 

"fr.orn 
so i l/w^",.rloi r.

Pure culture maintenance of bacteria ancl fungi.
Staining of bacteria and tirngi.
Microscopic stLrdy of Bctcilltts, Cocctts, Sraphylococctts, Spirilltnn, Escltirich:io,
,4 na b ae n a, S ac c h ar o myc e s, C arcl i ci a, Aspe rgi I tis,- Tr i c ho cl e r nt a.
Morphological and anatomicaldtucries of Jifferent types of ioot no,tules (pea, brclu[imosa, Sesbania).

1 . Demonstration of l(ocli,s postuldtes.
B. Symptoms, causal organisms ancl niicroscopic stuclies oIdiseased plant specir.ni,ns inthcory syllabus,
9' Demonstration ofconrmercial hrngicides and equipmerrts for field appticationl0' cornparative studies of thallus and reproductive structLrres of Riccia, ArthocPolygorutnt
I l' comparative studies.of morihological ancl ar,rtornicil structures of Lycopoclitr:,t, st' and A{arsirea in .eration to sieilar Jvorution aiia ri.terospoy.12. Cymnosp,irm and palaeobotany:

Ginkgo and ravr's - Temporary nrolrnts of transverse sections ol. yqung and niai.uradial sectiott anct rnaturaiion iecondary wood; transver.se and veftical sections rlwhole mollnts of rlature micr.ospores, yoltng and matrrre embryo.
Ephedra -- T'S' of, node and internode of stem, wliole rnount of epidermal peel, L.Smicrospo.es and.embryos; permanent preparation of a.ther and ovurle.I3' Exarnination anrl classificaiion of specimen/slicles of trre fossil plants as per syllabus.l''l' Ad"';"n6" plant Taxoltomy: Descr:iption arrcl classification r.rp to genLrs i.rf a r.epr,species ti'om rach.o,[rhe angiosp.rni ra,nities,r,..ntiun",i'in trre theory.Magn.r I i a ce ar.. Mi c he I i;t
B rass i caeae : !) r a.t s i c al C at.clcr nt iyr e
Ri' lceae: Ci;r.us
Fabaceae: crat.rcrt'ia/rrigna/Cassicr/c:esarpi,ia/rv[ittros,c,Acacia

i:t.



Sc i tam inae: Mus a/C anna/ M ar ant oil,ingi b e r
Arecaceae : Phoenix i
Cyperaceae'. Cyprus

utilizationof ptants and Ethnobotany: collection ancl identificatiorr of five plants each used as

a source of carbohydrate, Protein,'wood, oil-seed, spice and condiment and drung' Preparation

of cha.rts containing the percentage of carbohydrate contain, protein contain' oil contain' from

five differeni species each from internet data'

16. Anatomy: Preparation of permanenUsemipermanent slides for the study of anomalous

secondary growth in plants included in the theory paper (Double Staining)'

17. Embryology and Palynology: Examination of cleared and dissected whole tnount permanent

pr.poLtioi-of various strt[turei mentionecl in theory papeI. Preparation of stained slides of

endosperm and embryo- To study.-tlie germination peLcentage of po-[le.n grains' Preparation of

pollen slides by acetolysis mettrqd. D"escription arrcl itlustration of six selected poIten/spore

types.
identification and preparation of'fielcl notes of 50 ptant species

An external field study tour. to national[y inrportant

Myrtaceae: Call is temon/Eucalyplus,

Ancardaceae : Mangifera
Cucurbitacea: Luffa
Rubiaceae: lulussaenda

Apocynaeceae:- Vinca
Asc lep iadac eae: C al o to p is/As c I e p ia.r

Acanthacea e: Jus t ic i a/Adhatoda
Verbinaceae Duranta/ Lantana
Polygonaceae: P o lygonum

O rch i dacea e: Venda/D end r o b ium

Unit t

Unit II

{

in the field.
18.

19,

sanctuarieVresearch laboratories, etc. antl submission of the study
botarrical gardens/lrerbaria/

report is cornPulsorY.

SETIEITER \'I

BOT-608/BOTANY - vtli (Ecolbgv, iii,tiit nh:yiidlOg')7 Mbletulnr Biologl') Mnrks: 100:lltlU

: Vegetation ancl NaturaI resources: Detailecl stLicly of tlre vegetation arrd floristic

regiOns Of Lndia-evergleen, dcc,iduot-ts, mal'lgrove forest.^NatLtral resources-forest

resources, conservatioi, aforestatiot-t, social fb-1estry, agro lorestry-titntier extraction'

dams and tfteir effects - Mine;al resoltrces-water resources-floods, drought' Iirrergy

resources-renewable and non-renewable resotlrces' Mari<s: 20

I] I

: Ecosystems and Pollution: P[ysical environtnent; biotic environrnent; biotic and a

biotic interactiorr, concept of l,obit"t and niclre. Ecosystenr-basic component of

ecosystem. Energy flow in ecosystetn, trophic lsve-lS, Environmental pollrrticn-Maior

pollutants-air and watet' aitd sofid, pollLriiorr-control lleasrlre, Clirnate change and

Clobal rvarnring-environnrelttal revolution. BiorJiversity- concept of biodiversity'
Marlcs: 20

Plant physiology: Absorption of water, A.bsorption of ttiineral eletl]ents-t'oots as

absorbing surtbces-passive and active absorptiorr. Physiological role of rnicto and

macro elements-their deficiency synlptol'lrs. Plra:;es 6f, Cro'ruth-gLorvth curve' Pl.ant

hormones (/ruxins, Ciberettins, Cytolcinins, Etirylene, Abrcisic acid)- physiologicat

functions, ,.n.r..n..r, photoperiodism, physiologi' of flowering-

Photomorpltogcnesis: Plrl'tot'-"'o*es, pi'r)'siological role'

Photosynthesis - Signiitcance-tignt reaciions, Calvin cycle, photorespiratioir'-Larvs of

linritin! factors, cherlosl'nthesis-a briel' accorrnt' Pentcse Phosphate Pathway'

gi"r;gtrr Ni,rog.n tlxatiop-rne.ohanisnt, elerrentary knorvledge,of Nrf, Nod, Hup

12
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L

Unit tV

Unit V

genes and leghaemoglobin Stress plant physiology (Principles and application). 
- |. Marks: - -

Biochemistry: Water as universal solvent, wealc interactions in aqueous systen:

Principles of biophysical chemistry (pH, btrffer; reaction kinetics, thermodynamics '

and colligative properties), Bioenergetics, Enzymes and enzyme Kinetics' enzyme

regulation, Isozyqes; Resf iration-glycolysis, I(reb's cycle, Fermentation, Oxidative

phisphorylation, ATp synihesis. B'rosynthesi5 6f ]rilrcleic acids and Protein synthesis'
Marks 20

: Molecular Biology: Cene structt-tres, expression and regulation: Cene organisation rn

prokaryote and iLrkaryotes, Operon concept; gene regUlation in prokar)/ctes and

eukarytte, positive and negative gene regulation; interlrpted genes in eul<aryotes;

RNA sPlicing; mRNA stability.

Recombinant ONe technology; Restriction endonucleases prol<aryotic and er-rkaryoti

clone vectors; genomic ana tiNe. tibraries; various techniques of gene mapping an

concept of DNA fingerprinting; polymerase chain reaction; DNA seqLrencing'

Nucleic Acid: Comporition of nu.i.i" Acids; DNA structure; A, B and Z forrns c

DNA; denaturation and renaturation of DNA; Chromatin strr.tcture; DNA replicatic

and recombinations; DNA potymerases; different forms of RNA.
Marlcs: 2

Reconrnrended boolts

1. Fundamentals of EcologY

2. Concepts of EcologY

3. Environmental studies

6.

7.

Applied EcologY

Plant PhysiologY

Plant PhysiologY

Plant BiochemistrY

Principles of B iochemistrY

Biochemistry

undanrentals of B iochernistrY

Odurn E.P'
Prentice Hatl of lndia, New Delhi

I(ormondY, E.

Prentice FIall of India, New Delhi

Chary, S.N.

Mc, Millan lndia Ltd'
Newman, E.l.
L-llackwell Scientifi c Publ', London

Ting t.P,

AdJison WesleY Publ. Co., PhilliP

Taiz L. &. Zeige E-

Sinauer Associates lnc., Massachu

Gooclwin TW & Mercer E.l.

Pergamou Press, Oxford

Lehrringer A.l(., Nelson D'l('&C:
CBS pLrbl' & Dist., New Dell:
LuperL StrYer

Freeman International Edn','- S.-'

: Jain J.L.
S. Chand & Co., New Delt

: De Robertis EMF & EDPI

Bl WaverlY Pvt- Ltd-

10.

t2.

BOT
Com

Molecular Biology

)9/BOTANY
ter Applieatiort)

IX (Cell BiologY; Genetics; F

I



1 1i \/ i=(rtrt''" ' li\"\ .,' ':

\1)..o'
Nucleus and ribosornes: Ultrastructure; nLrciear envelope and nuclear. pore cornplex;nuclear matrix and nucleoplasm; DNA and Histones; nucleosome and higlrer level o1.organisation; centrornere arrd telonrere. Ritrosom" ,irr",rr",-prot.uryoti., eukaryotic;organelle ribosomes and tlreir lLrnctional significance
Mitochondrion and chrorop.rast: origin, ,,rr.,rr. and biogenesis; organele nrernbraneand organisation of macromoleculi complexes; variation in size, shape and number,types of plastids; organelle nuclear interactions; organelle gene organ isation. '
structure and funcrion of 

. 
corgi comptex; .,iaoptu*ii" 

- 
o,i"rrum; rysosomes;

m icrobod ies peroxysome and glyoiysom ei ; Cytoske I eton
Cell 

.membrane: orig.irr, ultrisiraciure; Chenical constituents and models of cellmembrane organisation; rores of various ,".rnuron. iroteins, ripids andcarbohydrates; role of ion chanirels and.purnps in cellular transporl and signaling.

Unit II : Genetics

UNit III

UNit IV

Unit V

Mendels' experiments and principles of inheritance; Back Cross and test Cross; Geneinteractions and modified dihybrjid ratios- c.;i;pi;;,;;o,.y,'irppr.menrary, episraricand duplicate factors.
Multiple allelism: Multipte alreles in Drosophita (eye colour), nran (blood groups),
Plants (self-incompatibi tity)
Quantitative genetics: Quantitative traits and quantitative gerretics; the rnultiple lactorhypothesis. ' "-'---" - b-"-" 

Marks: 20Plant Breeding:
Types.of nl3n1 reproduction: vegetative, sexual and aponrixis; their el.lect ongenerating and fixing genotypic uurLtion.
Methods.of plant irnprovement: Pure liire and mass selection; hybridization ip self-and
cross,.pollinated crops; introduction and accr irnatizatio, Hybrid vi gour.
Mutation and Polyploidy as methods of plant improvement. Marlcs: 20Biotechnology:
History, definition and scope; ceilurar clifferentiation arrcr totipotency; or.ganogenesisand embryogenesis; protoplast isolation ancl culture; Somatic hybridizatio,; clonalpropagation; Genetic engineering of plants; vectors for gene derivery; selectabremarkers and reporter genes; rnettiocls of gene delivery; Agiobacret"itutt - the naturalgenetic engineer; salierrt achievements in irop biotechnolo[y (with sLritable examptes)
and prospects. -oJ ' 

Marl<s: 2.cComputer application ancl BioinFormatics
Computer organisatiorl programming principles; programming larrguage; Inter.net a.clits applications; conrnrunication iools word processing, spread sheet andpresentation of softw.are; concept of clatabase, ApplicatiLns of conrputer. irrBiological Sciences; introduction to biostatisticar anarysis of ciata; Apprication
software for Botany. '---'J -'-

Marks: 20

Marl<s: 20
Bioinformatics - introduction ancl asses of bioirrl'orrratics tools.

Reconrrnended Iloolis

lVlolecular B iologl, oi Cel I

Molecular Cell Biology

Principles of Cenetics

Albors, C.B., Bray, D., Levvis, .1., Ra1., M.,
Rot:erts, I(. .t Naten, L.D.
Carlarrd Publislring ilo., Ne,v yor.lt
Loclish, l-1., Berk, A., ZipLrr-si,ly, S.L.,
l,4atsuctaira, P., [Jaltimor.e, D. .g Dar.rrel, J.
W. j-[. Fre,:inan & Clr., ]riew \roi"l<
Carclrrer E.J.,.Snirstad, D.P. & Sinrnrons S.f;l.J.
J.rirn Wiley & Sons, USA

)-4

-

2.

l.
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4.

5.

6.

7.

oo.

9,

t0.

il.

Molecular Cell Biology .''

Plant Tissue Culture: Applications &
Limitations
Breeding Field Crops

Principles & practice of plant Breeding

Ecology Work Book

Plant Microtechnique

Chromosome TechniqLre (Theory &
Practical)
B ioinfonnatics: SeqLrehce and Structur.e
Analysis
Introduotion to B ioinformatics

Bioinforrnatics in B iological Science
and Medicine

Notfe, S. H.
Wadswooth Publ. Co., California
Bhojwani S.S.
Elsevier Science Pr-rbushing, New york
Pachlrnann, J.M. & Sleeper, D.R.
Longman, London & New york
Sharma, J.R.
Tata McCraw-l-till Publ. Co., New Delhi
Misra, R.

Oxford University Press, Calcutta
Johansen, D.A.
McCraw-[{ill Co. Inc., New york
Sharma, A. & Sharma, A.
Butterworlhs, London
David Mount

Attwood, T.K. & Parry Smith, D,J.
Pearson Eclucation Asia
Rashidi, I-1.H. & Buchler, L.K.
CRC Press, London.

tlreory papers 80T-608 and II0T-609)
Mnrla: 10t,

I

t2.

13,

B0T-610(P)XBOTANY - X PRACTICAL (Bascd on

tl.

5

6.

, -y' Irietcl observation of local vegetation

7.

8.

9.

10.

lt.
12.
13.

Study of structure ot'a plant cornmunity by ranclonr & bett transect methocls
Determination of density ancl abunclance of vegetation in a community by Lrsing prinirnum size
of quadrat
Deterrnination of ptrysical characteristics of soil lil<e pl-I, Temperatur.e and prcisture content
Water analysis (deterrnination of chlorine, dissolvea'CO, ancl 02 in watei-anc.l measupement of
1; i-t)
Determination ot'dissolvecl oxygen and biochernical oxygen demand (BOD) ip unpolluted andpcllutecl water.
Determination of stomatal fi'equentty using leaf epiclermal peeling/impressiou
Separation of'plant pigment by paper chromatography technique and chemical methodIsolation of chloroplast ancr crernonst'ation of FIirs'activity.
Estimation of starch in photosynthbsizing leaves
Estimation of protein by Bradiord rnetho'd
Paper chromatogl-aphy separation of anrino acids
lvleasurement oI plt of beet, carrot, potato, tuber', rlmarantlrus leaves and sap of waterhyacintli.
Study of Cell structure fi'om onion leaI peels; dernorrstration of staining and nrountingmethods
Comparative study of cell struct;rre in Onion cells, Hyclrilla and Spirogtra. Study of cyclosisin TradescaLrla stam ina./cel ls lrai re,
Study of plastids to e;tanrine pigurent distribLrtion in plants (e.g. cas.si a, Ly66ps7.sicun:.Ccpsicrrn)
Exarni''ation olelectron nricrographs of eLrlcaryotic ce.lls with special r-efer.errce to organellesStucy of various strge of rnitoiisiarrcl rn"iosis trsirrg appropriate plant nrater.ial ie.g. root tiEst'lor+,e: buds oF on ionipea/broad L.,e:in).
Dt:l:nnination of 111p6,rrn"^,... -.1...-!- ..

t6
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22. Preparation of chrornosome rflaps 1::lr' -'-- -

Z3.Correlation"ffl;;i;;cturewithpollinaiiorrS.,,Si?li..3:-:..
Triricunt, Oriza' Ricinus)' . c ..rle sterile plants and :si r'i: ::' - ": 

: - .- ':-

24. f i.ta 
"*ptoration 

for detection ol mz

locallv srown Jrop ptants " 9:'-tlTi'i{:11'X.-ffi "" 
pollination svsterx

',2: E#l;l':l ::llffill; :$iiii!ji*:r:il1il",?:;r:^" Pap.ionacea: : ? :: t:: :

' 
;',"*,;5*j lnr,ffi:i iikrl * rn r f, i'J[: 

1r.',r'1t11,] 
ij ;' 

" " 
o r p, a n'[ n a'i e r i a'1 s

ii ffilf*ili':ni[*J[[im:l''il]ili',::;Jtil';., 
ava ab e c. n ner: a

and estimation of their Yield

30. lsolation, o"if,;;iit't of or'rp' f,t'orrr nlaut materials

3 r. separarion "inru^ 
rr*ments.thr.ough get erecr'ophoresis

1i tif*X;IXil:1i::;fl'j'#5'.i[lfi;il:t n.""]:'fr anarvsis ror specirc crraracter

1t Bi; :,ilffi ril,'Jil1^s ; 
:[*r-,;: p# i^ExTI: I,'"?.,' r s i m i I ar p ac I<a g e s

36. Retrit":rg ti-'t Lo'onitul alticles frotu internet

i
o.
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