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SUBJECT- BOTANY

Sect|on A

Phycology Algae in dnversrfued habntats (terrestrlal freshwater, marine), thallds organlzatlon, ce!l ultra
structure, reproductlon (Vegetatlve, asexual, sexual), criteria for classrﬁcatmn of algae: plgments,
reserve food, flagella, . classlfrcatlon, sallent features af Protochlorophyta, Chlorophyta, Charophyta,
Xanthophyta, Bdclllarlophyta Phaeophyta and Rhodophyta: with- special reference-to Micracystis;
Hydrod;ctyon Drapernald;opsxs, Cosmarmm algal blooms algal biofertmzcrs algae as food, feed: and
u..esm mdustry '

Vlycology: General- characters of. fungu substrate relatlonshlp in fungi, cell ul rastructure, unlcellular and
multicellular orgamzatron, cell wall composition, - nutrition: (saprqbl _, biotrophlc, symblotlc), .
reproductlon (vegetative, asexual, %exual), heterothaIHsm, heterokaryosus, arasexuallty, recent. trends
in classification. Phylogeny of fungl, general account of Mastigomycotina, Z omycotma Ascomycotlna,
Basidiemycotina, - Deuteromycotina, with speclal. reference to Pilobolus}*. Chaetomlum, Morr:hella,
Melampsara. Polyporus, Drechslera& Phoma, fungi In mdustry, medrcrne an as food fungal dlseasesln
plants and humans, Mycorrhizae, fungi as blocontrol agents. . T

Bryophyta : Morphology, structure‘ reproductron and hfe hrstory, dlstrlburlan, classlﬁcatlon, general
‘account of. Marchantlales Junger-maniales, Anthocerotales, Sphagnales, Fu narlales and Polytrlchales, .
with special reference to Plaglochasma, Notothv!us and Pelvtnchum, economlc and ecologlcal

importance.

tion of stele, heterospory
nto Psilposida, Lycopslda,
chenla, Ptens, lsoetes &

Pteridophyta : Marphology, anatomy and reproducllon classrﬂcatlon, evol
and origin of seed habit, general account of fossil pterlodophyta, introductic
Sphenopsida and Pteropslda, wrth specldl reference to Lycopodlum qu
Ophioglossum. ¥
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GYIVINOSPtRMS

in. the structure’ of their

introduction : Gymnosperms, the vessel-less and fruitless seed plants varyu
sperms, pollen grains, pollen germmatron and the complexlty of their female ‘ametophyte, evolution'of -
gymnosperms Classification of Gymnosperms: and thelr Dlstributron in- l..la Brief account of the
fammes of Pteridospermales. (Lyglnopterldaceae, Medullosaceae, Caytonlace e ,_and Glossopter]da_ceae)»l '
' General Account of Cycadeoldales and Cordaitales Structure and reproductxo_ ln €ycadales, Ginkgoales,

“
-

Condezales Lphedrales, Welwntschrales and Gnetales 5 R AR ¢ g oy

’TAXONOMY OF. ANGIOSPERMS

: Orrgm of Intrapopulation varlation: Populatlon and. the environment ecads enq ‘ecotypes, EVo_l_ulti,on '
and differentiation of species - various models. The spectes concept -Taxgpomic hl‘erarchy, species,
genus, family and other categones, prlnclples used in assessnng relatlonshrp;_ d;ellmltation ef taxa and
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attrlbutlon of rank Sahent features -of the lnternatlonal Code of. Botamcal nomenclature Taxonomlc_
'ewdence Morphology, anatomy, palynology, embryology, cytology, phytochernlstry, genome analyslS-
and nuclelc acid- hybrldrzatron, Taxonomlc tools : Herbarlum, floras, hlstOlQElCal cytologlcal-
phytochemrcal serologlcal b)ochemlcal and. molecular techniques,” computers ‘and GIS. Systems of -
“angiosperm: classn“catlon' Phenetlc versus phylogenetic systems, cladistics. ln taxonomy, relatrve merlts

“and demerits of. major systems of classification, relevance of taxonomy to. conservation, sustalnable
' utlllzatron of bio-resaurces and ecosystem research.

Concepts of phytogeography Endemism, hotspots and hottest. hotspots, plant exploratlons, lnvaslons
and introductions, local plantr dlverslty and Its socio- economlc lmportance o Al

-

Phylogeny of Anglosperms Ancestors of Anglosperms time and place of ortgm .of AnglOSperms Hablt‘ ¢
' of Angrosperm, anmve llvmg Anglosperms, Inter relatlonshlp among the rnalor groups ofAnglosperms

.‘,‘

. ‘Important landmarks ln the hlstory of mlcrobiology Archaebacterla and eubacterla. Genaral

account, ultra structure, nutntron‘ d reproductlon, brology and economlc erportance, cyanobacterla u
W
~ salient features and blologlcal imporfance. :

2. Viruses: Classnfcatlon, charactensttcs and, ultra structure of virions, . so_atnon and- purlflcatlon of'
viruses, chemical nature repllcatron, transmlsslon ofvlruses, cyanophages b__c‘:q,nomlc lmportance T

3, Phytoplasma General charagteristics and’ role in causnng plant diseas 'éi"'.'Sl:o'p‘e"and pplication of
mrcrobes in agnculture, industry, food, pollutlon and blologlcal control of p;st ity =

4, General account of lmmunlty, allergy, propemes of antlgens and antlbot:lre; Antlbody structure and
function, affinity and antibody specificity.- Monoclonal antibodies and thelr USES; .antlbody englneerlng,_ 2
serologv, types of . vaccmes Preliminary account of Bioflims, blochlps, blosersors and blosurfactants

e W

5. Hlstory and s_cope of plant pathology:.Gener‘allaccount of dlseaseS caus_ed b."y;"plant_. pa't:hovgen_s‘,"'- . "

_"athogen attack and defense mechanlsms Physlcal, physlologtcal brochemltal a'nd_molecul,ar aspects:, :

S :
Plant. disease management: Chemlcal biological, |PM- - systems, de\eloament of Transgenlcs, '
bropestlcrdes plant dlsease clrnlcs Preliminary account of applicatlon of lnformc tlon technology in p]ant;

- pathology. ' : E . P ‘ S

Symptomology, udentuflcatlon and control of following plant dlseases Fupgal _dlseea/ses: Whe'a't (Bust,
. Smut, Bunt); Bajra (Green ear ergot and smut), cruclferlrust) 1 1 :

Paddy (Paddy blast), Cotton (ert), Grapes (Dawny: mrldew and powdery mllcewl.‘ B_acter'ral disease:
" Wheat- (Tundu), Citrus canker. Vlral disease: Tobacco -mosaic,. Bhindi y*ll_ovr . m_'_o'svalc.' .Phytoplasrna‘v w
dlsease Little. leafofbrlnjal Nematode dtsease Root-knot ofvegetables . ERLles: ‘ -
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“Introduction;

‘Seeb\mn - 3

Unlque features of plant development

development : : ~

seed germlnatlon and seedlingigrowth: Metabollsm of nuclelc acids, proteins and mohlllzatlonlo'f food— l

reserves, troplsms hormonal control of ! seedllng growth, gene expressron, use of . mutants in
understandlng seedhng development ‘ - ' ;

Shoot development Organlzatlon of the shoot apical merlsterm (SAM), cytologlcal and molecular
al]‘llySIS of SAM, control of cell. dlvlsron and cell'to cell communlcatlon control oitlssue dlfferentratlon
especnally xylem and‘ phloem, secretory ducts -and latrcnfers wood development in relatlon to

[}

enwronmental factors,

Leaf growth and drfferentlatlon Determmatlon phyllotaxy, control of | alf form, dlfferentlatlon of

ep|dem|s (wrth SpECIal reference to stomata and tnchomes) and mesophyll

“” Root development Orgamzatlon o“oot aplcal merlstem (RAM), cell fates a

dnfferentlatlon, lateral roots, root hairs, root- mrcrobe interactlons.

Reproduction' Vegetative options and sexual reproduction flower developm A

differentiation, homeotrc mutants in Arabldopsrs and Ant/rh/num, sex determ

ll:l Ilneages, vascular tissue

t, genetlcs -of floral organ
atron. '

L N
B BT

Male gametophyte ‘Structure. of: anthers mlcrosporogenesls, role of tapetu I

gene expression, male sterility, sperm dlmorphlsm and hybrid- seed Prad

b pollen development and

, Female gametophyte Ovule development megasporogenesrs, orgamzar on---‘of’the‘. em_bry'o.s,ac",

¥

dynamncs of fl‘Lllt growth blochemlstry and molecular blology of frult maturat '

", double fertlllzatlon, In vitro fertilization.

Latent life - dormancy lmportance and types of dormancy, Seed dormancy.

structune of the embryo sac-cells.

Pollmatlon, pollen-pistil interaction and fertilization : Floral charactenstlcs,;
vectors, breeding systems, commercial considerations;. structure’'of the' pIStll
sporophytlc and gametophytic self-mcompatlblllty (cytologlcal bIQChemIC:

Seed development and fruit growth; Endosperm development- durlng early
stages, embryogenesns ultra structure and nuclear- cytology, " cell llne
development storage- protelns of end05perm and embryo polyembryony,

b "W

‘,

bud dormancy '

Senescence and programmed cell death (PCD) Basic concepts types ‘of cell
of plants, metabalic changes, associated wrfh senescence and lts regulatlon

enV|ronmental factors on senescence.

pllinathn.methanlsmsﬁand

ballen=stigma Interactions,
and- molecular aspects), -

S

ges' durlng “late ‘embryo

N
L

Plant Biodiversity: Concept, status in |ndla, utilization-and concerns
3
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pomlxis, embryo culture,-‘

"eath,_,PCD_ln the life cycle_
Wfluence of hormones and -

differences between anlmal and plant -

tlon, pollen. germlnatlon, -
;pollen tube growth and guldance, ,pollen storage, pollen allergy, pollen emb- as g e vy SRR g

Yaturation. and desiccation . -

e_rcoming.seed dormancy, ..




|
-
I
i
|
\

o -shade, pollutlon control and aesthetrcs Prlnclples of conservatlon extmq
plants based on' lnternatmnal Unlon for Conservatlon of Nature.

' :soil types of the world

(relay floristic and initlal florlsl;lc composition, facnlltatlon, tolerance and’Jn

' Sustamable development Baslc .Cancepts. Origins of agrlculture ) ‘ . - p

iLWorld centers of prlmary dwersnty of - domestlcated plantS' The Indo Barnase centre, Plant
' lntroductlons and secondary Centers :

.Ongm, evolution, botany, cultwatlon and uses of (i) Food, forage and fodder crops- (u) flber crops, (lu)
2 medlcmal and aromatlc plants and (iv) vegetable oll-yleldlng crops ' A .

,Important fire-wood and- tlmber-yleldlng plants and non-wood forest products (NWFPs) such as .

bamhoos, rattans. raw materlals for papermaking, gums, tannins,. dyes resinsand frults

DT i

Green revolution : Benefits: and adverse consequences Innovations for meetmg world food demands.

Plants used as avenue trees for shade,! pollution cantrol and aesthetlcs Pljnts used as avenue trees for
ions, envlronmental status of

Strategles for conservatlon in’ Qltu conservatlon Internatlonal efforts a'ld Indlan lnltlatlves protected‘v :
areas In India’ -sanctuarles, natlonal parks, blosphere reserves, wetlands, mangroves ‘and coral reefs
conservation of wild blodlverslty - -

Strategies for conservation - ex sntu conservation: Prlnuples and practlce ., botanlcal gardens feld gene .
banks, Seed banks, in vitro repasitories; cryobanks, general account of the' actlvmes of. Botanlcal Survey'u
of-India (BSI), National Bureau- of plant Genetic Resources: (NBPGR), lndlan Counctl of” Agrlcultural'-"

“Research (ICAR), Councll of ‘Scientific and Industrial.-Research (CSlR . and :the Department of

EBlot.echnology(DBT)forcons_ervatlon, nonformal conservatloneﬁorts. ; A 14

‘ o 0 o =

Climate, soil and vegetatlon patterns of the World Llfe zones, major bnomes and ma;or vegetatlon and

' Vegetatlon organlzatlon Concepts of commumty and contmuum, analysis" of-'corn'munlt:ies {analyt_lcal_ -

~and synthetical characters), comrnunlty coefflclents. lnterspeclﬂc assocl ations,. ordination, concept of -

" ecologlcalnlche ' ' : ; o et i

Vegetation development Temporal changes (cyclic and. non- CVCIIC), mec atSm of ecologlcal succession
Ibitlon madels), changes In-

ecosystem propertles durlng 5uccesslon R L N Rl R A,

Ecosystem organization : Structure and functlons prlmary productlon (metlj ods o-f"rnea‘surement,v glo'ba_l
‘pattern, controlling’ factors), energy: dynamics (trophic organization, energy flow pathways, ecological
efficiencies), litter fali and decomposition (mechanism, substrate quality and- Climatic factors), glabal

* biogeochemical cycles of C,N,P and S, mlneral cycles (pathways processes budgets) in. terrestnal and

aquatic ecosystems. - : 1 g w5, A
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'Brologrcal drversrty Concept and levels, role of blodlversity in ecosystem'functlons and stability,,
'_‘:SPEClaUDn and extrnctlon, lUCN ‘categorigs ol threat, dlstnbutlon and global patterns, terr‘estria‘l~,~ '
,'.:blOleEl'SltY hot spots lnventory ' ' : : : ok
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:Arr, water and sorl pollutlon l(lnds sources quality parameters, effects on plants:and éCstst'ems.

’cllmate change: Greenhouse gases (C02 ‘CH4, N20, CFCs: sources, trends and role), ozone layer and.
ozone ‘hole, consequence of cllmate change (CQZ fertilizatlon, global warmmg, sea level rrse, UV 3
radlatlon) P ST B o g S P L

..[-_cosystem stabrlrty Concept lreSlstance and resllence), ecologrcal pErturbatrons (natural and X
; .anthlopOgenlc) and thelr lmpact on plants and ecosystems, ecology of p an; mvaston, nv&ronmental‘_ﬁ
"lmpact assessment ecosystem restoratlon _ _ ' E g Jl . o

: * :-‘-‘_'3 s l.'_ k Pt

l

-':Ecologrcalmanagement Concepts sustalnable development sustarnablllty

A - SectionC

P ..

. . At .
Water relatron of plants Unlque physrcochemlcal propemes of watet, chemncal potentlal water
potentlal apparent free space, hulk. movement of water, Soil Plant Atornosphere Contlnuum (SPAC), Fa
' stomatal regulatron of transplratron, srgnal transductlon ln guard cell. bty

)
(3

Membrane Transpart © Passive - non—medlated transport and Nernst equatlon, Passlve—medrated
: transport ATP driven active transport, Unrport, Symport, Antrport lon channels o

| _Ammo acids, Protems and Enzymes : Nod factor, root nodulatlon and n trogen frxatlon Structure of

" amino acids, stereo- isomers, Amphoterlc properties, synthesns of. amma l:ldS by reductlve ammatlon,'

,_ GS- GOGAT system and transammatmn, Structure of protelns. primary, sefondary, tertrary, quaternary s
and domain structure, reverse turn and. Ramchandran ‘Plot, protein. st*brltty 'electrostatlc forces;
hydrogen bonding, disulfide bondmg and hydrophoh\c lnteractlon Enzymys Structure and propertles,

* substrate specificity, classification and mechanlsm of enzyme action, : :

‘Carbohydrates: Classrflcatlon, structure  and function of monosaccharrdes, Polysaccharldes and
_glycoprotems including - starch cellulose and pectlns Photosynthests Photosynthetlc plgments
absorption and transformatlon of radlant energy, - photo-oxldatron, _f ur.. complexes of: thylakaid -
Vmembranes photosystem |, cytochrome. bé-f camplex, photosystem |l an¢ coupllng factors- phaotolysis: -

of water and 02 evolution, non- -cyclic and Cycllc transportatlon of electrors;. water-water cycle, proton; .

: radrent and photophosphorylatlon, Calvin cycle, regulatlon af RUBlSCO acglvity, ¢ control of Calvln cycle, :
"'C4 pathway and lts, adaptrVe significance; CAM pathway, dlfferences laetween -C3: and c4 plants

" glycolate pathway and photoresplratron chlororesplratlon and Cco2 c)ncentratrng mechamsm in

mrcroorganrsm , . -

, Resplratlon Anaerabic and aerobrc respiration, amphlbollc nature of TCA cycle, pentose phosphate
. pathway, glyoxylate pathway, oxidative- phosphorylatlon gluconeogenesn hrgh energy c0mpounds :
thew synthesis- and utilization. Fat metabolism : Synthesus of leng chain fatt aclds, llpld blosynthesrs, v\- ,

N/
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speCIal reference to tannms,xalkalolds and SterOIdb Plant growth: regulators - Auxins = chemlcal nature;

=2

bloassay, physiological effects and ‘mode of .action. Glbberelllns - chemlcal nature bgoassay,v.'

physnologrcal effects and mode’of action. Cytokinins . chemical rature, bloassay, physnologlcal effects'

and mode of action, AbsclSJc acid - chemical Nature, hioassay, physnologlcal effects and mode of action,
Ethylene chemical’ nature bloassay, Physiological effects and mode of actlon Physnology of flowerlng,
Photoperlodlsm and Vernallzatlon ‘ By R

(‘YTOLOGY 8

3 : '

Chromatln organlzatron Chromosome slructure and packaglng of DNA molecular organlzatlon of -
cenrromere and itelomere,; nucléalus and: ribosomal - RNA:genes; euchromatm and ‘heterochromatm;* L
karyotype analysns bandlng patterns karyotype evolution,. specialized: typ s of chromosomes polytene, . ..~ .
lampbrush ‘B- chromosomes and sex chromosomes molecular basrs of: clflromosome palnng Structural-fi‘__"_'
.and. numerlcal alteratrons in chromosome Ongln, meiosis and breedl g behavrour of: duplrcatlon,.{:. :
deflclency, mverslon and transloéatlon heterozygotes, Origin, occurrenc productlon ‘and’ melosls of':'_- _

' hromosome and""

haplolds, aneuplolds and. euplolds origin-‘and . productlon iof. autop lyplord
chromatrd segregatlon allopolyplords types‘genome constltutlon and: anal Sis,

evolutlon of major crop plants, lnductlon and characterlzatlon oftrlsomlcs nd monosomlcs GENETICS -

A

Genetlcs of prokaryotes and eukaryotrc organelles. : Mapplng the ba{:terlophage genome, phage_-:'

phenotypes, genetic recombination in phage genetlc transformatlon, cony ugatlon and; ransductlon ln
bactena, genetlcs of mltochondrla and chloroplasts, cytoplasmlc male sterll ty %

Gene Structure and expression ; Genetic flne structure, cis-trans: tes fne structure' analysls of

eukaryotes introns: and their srgnlfcance, RNA Spllcmg, regulatlon of ge e expressron in prokaryotes ,

and eukaryotes Pa noply of operan, catabollte repressnon, attenuatlon and ntltermlnatlon

Gene'tic recomblnation and genetic mapping : Recomblnatlon, -lr,ld_epen,d nt'.;a_ssorgrnen'.c and crosslng' ,
‘over,  molecular mechanism of recombmatlon role; of - RecA’ and Re -BCD enzymes,,5|te-spec1f1c7"f'5"-'
recomblnatlon chromosome mapplng, llnkage groups, . genetlc markels constructlon of: molecular.
rnaps, correlatlon of genetic and physlcal maps, samatic. cell, geneqlcs al] alternatlve approach to gene-(-.
mapplng Mutations:: Spontaneous and’ |nduced mutatlons _physical and 1emlcal mutagens molecular,j, ‘
basrs of gene mutation, transposable elements in prokaryotes and euka yotes mutatlon lnduced by ]

defecl;s in DNA repalr, initiation - of cancer. at’, cellular level,. protoanc
determlnatlon, sex, llnked lnhentance sex llmlted characters and .sex

blood groupsm man, e
o ]

transposons site-directed rnutagenesm, DNA damage and repair, mecha7 sms lnhented dlseases and

CYTOGEN[:TICS

Cytogenetrcs of aneuploids and structural heterozygotes Effectiof aneup oldy on ohen'o,typeln plants,
trzmsmlssaon ofmonosomlcs and trisomics and their- usein . : . e S
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i with gap Junctlons Chloroplast Structure genome orgamzatlon, £

?.-Mltochondrla Structure, genome organlzatlon, blogEnESlS Plant valuole Tonoplast membrane,f:.
i ATPase transporters, asstorage organelle. Nucleus Structure, nuclear p res; nucleosome organlzatlon,?, "
DNA structure, A ‘B andzfqrms repllcatlon, damage. and repair transcrlptlon, plant promotersand Sl

: 'Blotechnology Basic concepts prlncrples and scope

‘totlpotency

_,';chromosome mapplng of dlplold and: polypIOId specres breedlng behawor and genetlcs of structural o
v‘,,‘;heterozygotes .complex.. translocatron heterozygotes, translocatlon tester:- sets, Robertsonlan'f.'.-' ‘
.translocatlons, B A translocatlons Molecular cytogenetics ; Nuclear DNA content, C-value, paradox, cot.'

" curve and- its srgmflcance restnctlon mapping - concept and technlques, multlgene famllles and their -
_-fevolut\on in situ hybndlzatlon - concept and techniques, physical mapplng of genes of chromosomes,
_ “\computer assisted. chromosome analysls chromesome mlcrodlssectlon and mlCI'OanInB, ) f\DW :
2 cytometry and confocal mlcroscopylnkaryotype analysis, .~ - ; : '

Allen gene transfer through chromosome manipulations : Transfer of whole genome, examples from
. wheat; Arachis and. Brassrca transfer of individual chromosomes and chromosome segments methods ,

o for detectlng alien chromatm production,’ characterlzatron and utility of allen addltlon and substltutlon'
T I1nes genetlc basns of lnbreedmg and heterosls exploltatlon of hybrld vrgc]ur :

_ ':{"'The dynamlc cell' Structural orgamzatlon of the plant cell, Spemahz’,d plant "'ell types chemlcal-.:._:."
foundatlon blochemlcal energ tics::, Cell wall:: Structure and- functron l‘ blogen ‘SlS growth Plasma ;:T..
" membrane: Structure, models and fUI'lCtIOHS, sites for "ATPases, . ion -

receptors. Plasmodesmata: Structure, role in movement ‘of molecules an macromolecules, companson'
ne expresslon, RNA edrtlng,‘ B
nucleochloroplastrc interactions. . : '

: / .

o e e

transcrlptlon factors splrcrng,meNA transport nucleolous, .rRNA blos nthesls. Restnctlon enzymes;
! ~1:Cleavage of 'DNA ‘into specific fragments, conStruct|or‘. of.a. restnctl:n map from the. fragments,'-"
"_-restnctlon sltes, as genetlc markers, RFLP and thelr use-in plant breedmg : By et 5 :

RlbOSOmes Structure, site Df protein synthesis, merhamsm aof translat‘ n, lnltlatlon, elongatlon and t
termination, structure and role of tRNA. Pratein sortlng Targeting of prdtelns to organelles. Cell shape.

f.'and -motility; ‘The cytoskeleton, organrzatroﬂ and role of mlcrotubqle: and mrcroﬁlaments, motor-: -
i maovements, - implications in flagellar and oihEF maovements. Cell c\cle and apoptosls:” Control

mechanlsms role of cyclins and cyclin- dependeit Kinases, retlnoblastomz and EZF protems cytokmesrs

; and- cell plate- formatron, mechanisms. of programmed cell death. Other Cellular organelles Structurej- R
~and functlons of mlcrobodres Golg| apparatus, lysosomes endoplasmlcrellculum SN

-.,Technlques in cell blology Immuno-technlques in 5|tu hybrldizatlon to 'Jcate transcrlpts ln cell types,- _
" FISH; GISH, confocal mlcroscopy _ rr e QR el B

Plant Cell and’ tissue- culture:; General mtroductlon, hlstory, scope concépt_»o,f;-_cell'Ular. di,fferentl‘at.ion, :

Cdordrnatof,
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'Organognesm “and adventlve embryogenesls Fundamental aspects of . morphogenesxs. somatic-

o

mbryogenes:s and androgesns mechanlsms technxques, and. utmty »' - ~;',..~-.- RIRE ST

.Apphcatlons of plant tISSLle culture Clonal propagatnon, artificial seed product:on of. hybrlds and '
: somaclones productlon of secondary metabohtes/ natural products cryopreserva‘clon and’ germplasmv

'

l Recombmant DNA techno!ogy Gene clomng prlnclples and techmques, construct;on of genom»c/cDNA
hbranes cho:ce of vectors DNA synthesls and sequencing, polymerase cham reactnonL DNA _

i

: alt. 5 ;
.

f" o
{

"1:;‘ ,»"-'5Genet|c engmeermg of plants . A1ms strategies for developmemi of transgenlcs (W|th suitable
S g _examples), Agrobacterium - the natural genetjc engineer, T-DNA and tT nsposon mediated gene tagglng,"
. chloroplast transformatnon and its- utmty, mtellectual propertv nghts, pp‘:snble ecofoglcal nsks and ethlcal;-,'i. :

i concerns.

1 Microbial genetac mampulanon' Bactenal ;ransformatlon, selection of q=comb|nants and transformants B
=5‘-,;genetxc nmprovement of mdulstrlal mlcrobes and nltrogen fnxers, ferme w_:atlon technology. i '

% Genomlcs and proteomxcs Genetlc and phys;cal mapplng of genes, mo_’. ecular markers for lntrogresston =
’L‘-_lof useful traits, artuﬁc:al chromosomes. hlgh throughput sequencmg, genome pro;ects, blolnformat;cs,
functnonalgenomlcs mncroarrays protein profiling, and its sugmfcancez SN

5

' Baoactwe Compounds Alkalo;d antloxudants ﬂavonoad protems and, t%I:pe"noi'd‘s.'_ g
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