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B.Sc. Semester = |

Diversity of Microbes and Cryptogams

M, Marks 75

¥
Unit-i
Viruses and mycoplasma: — Crmmxf QCCW'V‘;{—V " of viruses ;
e L | .J‘r
and mycoplasma, general account of TMV and acteriophage.
4 "J'
Bacteria: structure, nutrition, reproduction and economic importance; general _
x 5 Jr
account of cyanobacteria. <
Uni-2
Algae: general characters, classification and economic importance; important
) Pty W -
I.E'm::thlt:S and hfe_ history of Chlorophyceae — Volvox, Oedogonium: Charophyceae —
Ch ara, Xant.hc)phyceae — Vaucheria; -Phaeophyceaa —£Ectocarpus, :
Rh odophyceae — Polysiphonia.
CUnit-3
Fungi:  general characters  classification and  economic importance:
Im portant features and life history of Mastigomycotina- Phumpf‘tmra Pythium
Zy gomycotina — Mucor, "~ Ascomycotina: Aspergillus, =2 27 Peziza:
Basidomycotina — Puccfnfu and Agaricus DEU-’TH";‘!F”}!CDHHCI — Cermsnora
i £
Co lletotrichum; general account of lichens.
— |
Unit-4 ~—
Bryophyta: classification, study of morphology, anatomy, reproduction of %
Hepaticopsida (e.g.Riccia, Marchantia and Pellia), Anthrocerotopsida (e.g EHH
Anthoceros), Bryopsida (e g. Funariz). | e
Unit-5 ==
Pt eridophyta: important characters and classification, stelar organization
morphology and anatomy of Bhynia e 4 : . Structure, Anatomy and
re production in Lycopodium, ei'—*gmﬂHa, L_qmsetum 1»‘1’*'::.:5 and rum
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K-G ARTS & SCIENCE- (OLLEGE RAIGAEH (¢-G)
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BOTANY o
= 1S88 7
B.Sc. Semester - I
Cell Biology & Genetics
M. Marks 75
Unit-1
The Cell envelop
S; plasma Membrane: pi
<) Different n S rganizatior
me brar\e, structure and functions of the cell Wail?DdEih L P idtion of Bisma
Structure and funct
N of cell g e v ER
chloropla st and mita:h:}ndri;l o 27 o B A Nmes Vacuoles
L‘-tf:Ut..
ture angd function of nucleys: Ultra structure Nuclear Membrane: Nucleolys
| Unit-2
Chrnmosome Organizatim... -
chramosc:mes. BaNization; Marphaiogy; Centromere and telamere,, SPecial tyoes of
Variations N chro:
| MOsomes structure Deletions, py licati ’
' $ Cad ] d 3

lnuersnons, Variation in Chromosome number, Aneu‘pfmdy %a!yp?o?gy § R
Cell division- mitosis, Mmeiosis,

Unit-3
DNA the SEnetic mater;i

terial, DNA strycty icati .
and repetitive DNA. re, Replication th

Genetic in heritance:

Linkage interactions of genes,
Genetic variat

ions; Mutations, §
DNA dama ge and repair.
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NIT-] Characteristics of seed plants

Sy noshecs L paal et RN - evolution and diversity of

UNIT-2 Morphology of ;

reproduction

UNIT-3 Angiosperms : ori 2in and evolution. some

exambples of nrimitive amet . f
| )toh.amy Bl L ¢fo RS OL primitive aneicsnerms 3
X - . v o V) | Laide ;..
Batanical nowmes, ioteltigt o g o e I fmonncte f Comspomnty :
Classification of Ghﬁ“" Feivurplon Avalrwdis T OB Aifevalnee L
Ol angiosperms : salient features of the sygt‘enzf :IEE{;E“%:?‘ {gmgfpﬁna}f’u_éggm;ﬁ?
Hooker and En gler and Prantl €d Dy Bentham and

UNIT-4

Major ibutions *
JOT contributions of cytolo gy, phytochemistry and taximetrics to taxonomy

UNIT-5 Diversity of flowering plants -

| General account of the families Ranunculaceas
Brasswaceae, |

Malvaceac Rutéceae '
: . Fabaceae, apiaceae, Acanthaceas, Apocynaceae,

Asclepmdacaa’e, Solanaceae, Lamiaceae, Chenopodiaceae,

Eupherbiaceae, Liliaceae and
Poaceae.

ST

By
<
-
= 15
?.O
i
X
"

'I.- I"l
k%
!" ™~
M i
bis
| -

"... _

Scanned by TapScanner



UNIT-2 The shoot SYStem : the shoot

apical meristem gnd its histological Organization -
Veseularization of Primary shoot i Monocotyledons ang dicotyledons
inlemndes, branchine pattern

: f{}rmatinn of

- Iionopodial podial growth : baunpy

and sym

architectyre :
: fﬂrmatif:}n of secon

dary Xylem, a general aee

and minerals . characteristics 0
> Tole of woody skeleton :
Periderm.

f growth rings,
» development

Steim : the root

tissues and thejr roles : stry a

» TeSpiration, teproduction ang
for interactinn With microbes.

; types of Pollinatiop -
> pollen-pisti} Interaction, self incnmpatibility,

-endosperm and embryo and
mnaturation. '

s fruit development

UNIT-s Significance of seeq - suspended animation

f€combination and replenishment, dispersal str
Vegetative

- Ccological adaptation - unit of gepatio
ategies.

*eproduction : vegotati ve propagation, gra

iung, economic aspecis
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-UNIT" Plant-waler relations : lmpdrtandé‘ gfaa
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Mi neral nutrition : £
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UNIT) ﬂ‘lanis_arﬂd e*jrcor*.OLOtGYAAND UTILIZATIOEI bF ‘PLM'TS‘ 1' IV M
; MENL = Atmosphare (9aseous. compositi e ol
-weler eycle), light (global radiation hof! - posttion) “water' (properties of -

v M 0 D ' : e

soil (development Soil Drofi\es,';phﬁgi’ﬁ;_Synthfehua”y active rqdlatlcn) temperature,

F H) and
Morphc}lf::g cal, anata"mr:al and- physmlc}gmai respunse:. of p!ants

- phytes and Y“fﬁﬂ“‘ty 19 M tﬂmperﬂture (ther'ﬂopr_mdmity) Ilgm
hE“UPhYtES ElﬁCi Emﬂphytﬁs} and sahnny - A

U Cummunw ECG\DQV Cﬁmmumty charactér‘is;t'iéé-:.t;%E‘q'
bmlngncai S pectruny.; ecological Succession:s vy
ECDS?ElEmE Structure, abmttc ang- bxdtm cumpménts

eculogm&! Dyramnds energy ﬂuw. ,mmgemche‘rmcal
phﬂsphnrus : ' S

lil Pﬂpulatmn ecn!uny Growth cuwes
BIEQEQQTED hical. regmns csf lnd'.a

- Vegetation types of India: : Fﬂrests and grasslands A
UNIT—N Utilization - of Plants = 7. & N

. Food” plants : F{n:e wheat
Fibres ::Cotton and juta . - s
Vegelable ‘Oils ¢ Gmundnul mustard and cnconut

General ac cmunt of sources of firEWDDd h'nber and bnmhaus:: ;
UNIT-V- Spices.: G eneral account. ° ;
=S Medmmal plants G'eneral accnunt
Beverages Tea and cnﬁee
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N GARTN AND S(‘\FN(‘\: COL L e

08¢ BOTANY SEMESTER -1y (¢
MLANT MORPIOL OGY 9\\‘\—‘%_\4 i

UNIL =4 ln\m\ucti}m ot plant morphalogy
At eneral ﬁm\mum\iw of various
peNeIRte  USSUe, permanent \issue.
asaue, glandular tissue and latic

and anatomy
plant parts

\ simple tigsue.
orons tissue, theories re

v morphology of lypical
MSSue  system i plants,
complex tissue, secrelory
narding apical meristen.
UNIY \\-_\{\\Q\‘:(ienﬁru\ characteristios of oot morphology

ot moditication, anatomical characteristies of root. nnutﬁ;w monocotyledonous

OO, T}TWW ot dicotyledonons root difference in monocotyledonous and
divotyledonons root \ateral root tarmation ,secondary growth in roof

of root types of root

UNIT SUENTEM-General characteristies of stem phology of
branching pattern, modification | Yomi ot e
A ¥ \ N stemy anatomical characteristics of stem
Anatomy ol monocotyledanous stem Aanatomy of dicotyledonous stem  difference
m o monocotyledoneds and dicotyledonous  stem,  secondary arowth  in
monocotyledonous stem secondary growth in dicotyledonous stem. 3 |

UNIT =1V.) BAF-Marphology of \eaf . phyllotaxy, types of leaf ;modification in
\eal, anatomy ot petiole anatomy - off monocotyledonous  leaf anatomy  of
dicotyledonous leaf, ditference in monocotyledonous and dicotyledonous leaf leaf

ditferentiation Stomata strueture and  function trichome  structure and function
Senescence and abseission.

UNIT-V.  INFLORESCENCE AND FLOW ER-Morphology and types of
milorescence, flower, floral parts structure (types and aestivation of calyx and
corolla, structure and types of androecium and gynoecium, Placentation.

---------------------------------------------------------------------------------------------------
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G, ARTS AND SCIENCE COLLEGE RAIGARH

3 Sc. Semester- IV- Practical work-

| Morpholoy of root, stem leaf
7 Modification in root, stem , leaf
3 Internal structure of root

4 Internal structure of stem

S.Intenal structure of 1_eaf

6.Permanent slide

7.Working of lab techniques
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SESSION ... 200670 . 20/7- |4
SEMESTER I PAPER -]

GENETICS & CYTOGENETICS

GENETICS p o

OF PROKARYOTES AND EUKARYOTIC ORGANELLES:
Bacter
"l 10D 1 a0e IATY M e | -~ =
Etnatl Ua f | o - Ewllgrllu: F’l!ﬂg"u ph{:n":}tfpa‘ E’Hllr;ilt# rahﬂm}‘}in& Il!:lr.i i;l [Jr

& ns
ormation c-'::niu‘ ition and transduction in bacteria (Genetics of tocl
et i r1! Yenonar: f; ;_""I

1 h
chiloraplast. Cyloplasmic male sterility
Y.

B GENE STRUCTURE AND EXPRESSIOIN:

Genetic fine structure, G»e,ne e_;c?&’c‘-'ssmn 1’1 Pad(ﬂw-&.b g ﬁﬂkﬂgﬂ—%

reo i nf o
Gehe wh&g gulation of genc expression i g:r“'ﬂkﬂr’} otes and P”L”"I"ji}l""

Ty

NETIC RECOMBINATION :’U‘ID CEN“"“IC MAPPING:

RECOT '
combination, independent assortment and crossing over,

fecCmbination, role of Rec A and Rec BCD ENzZymes

mzppmngz. linkage groups. Genetic markers,

molecular mechanism of

Gene.ﬁna P‘uvz chromosome

-

*MUTATIONS:

Spontane d i i
pontaneous and induced mutations; physical and chemical

Lo . mutagens: D
epair mechanism. initi g > i

1ation of cancer at ¢
ellular level, protooncogene and oncogenes.

MOLECULAR CYTOGENETICS:

Cnmmasame—f/}a?kdag uﬂwsmfj_ e <mposvbm -FunJMn Speuafq' 25
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K.G. ARTS &

M.S¢.(PREVIOUS)
SESSION ..

ALGAE, FUNGI

PHYCOLO GY: ALGAE

General characters }

reproduction,

account, ultra structure nutrit;

Cteria, C},'anﬂbacteria, Viruses

1abitate

classification econom
of following groups of Algae,

—— T T

SUIENCE ( JLLI:.GJ:;. i{_/%.i(_ir/‘i.iiﬂ (C G

BOTANY

SEMESTER | PAPER ~TIT __

AND MICROBES.

on and reproduction, biology and CCONOMIC IMiporianee

and Mycoplasma.

Livi ke s

Jouwlimatic study of range

e
- , %

of structure, Organizatiog.

Ic Importance, phylogeny and

Chlnmphyta, Champhyta,){anthaphyta ,Eacillariaphyta,
Phae ophyta ang Rhodophyta. -
MYCOLOGY: FUNGI
General

Importance of fungi,

Zygomyeotina, Ascomycotina, Basidiomycotina

character and reproduction

of fungi, classification, nutrition -

and economic
General account of following groups of Fungi- Mastigomycotina,

and Deuteromycotina.

(s
Ay U3-129)
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K.G. ARTS & SCIENCE COLLEGE, RAIGARH (C.G.)
M Sc.(PREVIOUS) BOTANY '
SESSION. . 2.0)b=l7 A20/7-16 -
SEMESTER I PAPER - IV

BRYOPHYTA & PTERIDOPHYTA -

BRYOPHYTA:
General characters, structure, distribution, rapr@ducifﬁn classification and lifc history of
follow-ing group of Bryophytes-Marchantiales, Jungarmaniales, Anthocerotales, Sphagnales,
Funariales and Polytrichales, rﬁéntinning its economic importance and ecological
importance. ' ST

PTERIDOPHEEYTA:
 General character, reproductions, classification of following groups of Pleridophytes-
Psilopsida, Lycopsida, Sphenopsida, Pteropsida, and Fossil P‘taﬁdupljytes.i special mention
must be made about evolution of stele, heterospory and origin of seed habit in pteridophyta.
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K.G. ARTS & SCIENCE COLLEGE. RAIGARH (€ )
M.Sc.(PREVIOUS) BOTANY

SESSION ... 20)b=17 & 2017-1%
SEMESTER Il PAPER -1

GYMNOSPERMS

GY'M INOSPERMS:
~ Inroduction : gynmospérms,the. vessel-less and {ruitless seed plants varying in the structure of

their sperms,pollen grains,polien’ germination and  the complexity of their female

gametophyte; evolution of gymnosperms. Qe AGE
Classifications of Gymuosperms and ;ﬁeir ;listributiu us in Indis ‘

Brief account * of the families of ‘ﬁtci*idospennales (Lyginopteridaceas, Medullosaceas,
Caytoniaceae and Glossopteridacea).
General Account of Cycadeoidales and Cordaitales

Struture + " and reproducation in Cycadales, Ginkgoales, Coniferales, Ephedrales,
—  Welwitschiales and Gnetales.
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K.G. ARTS & SCIENCE COLLEGE RAIGARH (C.G.)

M.S¢. (Previous) BOTANY
SEMESTER I PAPER 11

SESSION - ..24)&5(.7.. 4 20 (7= 1%
TAXONOMY OF ANGIOSPERMS

The Species Concept -

Taxonomic hierarchy, species, genus family and other categories, principles used
in assessing relationship, delimitation of taxa and attribution of rank. Salient features of the
International code of Botanical Nomenclature.

Taxonomic evidence —

Morphology, anatomy, polynology, embryology, Cytology, Phytochemistry,
genome analysis and nucleic acid hybridization.

Taxonomic Tools —

Herbarium, floras, histological, cytological, phytochemical, serological,
bioc hemical and Molecular techniques, computer and GIS.

Angiosperm Classification System —

Bentham and Hooker, Engler and Prantl, Hutchinson, Cronquist, Takhtajan
PLant™ Famwudies . —
Dicotyledones — Polypetalae —

Ranunculaceae, Annonaceae, Magnoliaceae, Nymphaeceae, Papaveraceae,
Cruciferae, Capparidaceae, Caryophyllaceae, Malvaceae, Tiliaceae, Rutaceae. Meliaceae,

Anacardiaceae, Leguminosae, Rosaceae, Combrytaceae, Myrtaceae, Cucurbitaceae,
Umbelliferae.

Dicotyledones — Gamopetalae —

Rubiaceae, Compositae, Apocynaceae, Asclepiadaceae, Convolvalaceae.
Solanaceae, Acanthaceae, Verbenaceae, Labiatae

incompletae / Monochlamydae —

Nyctaginaceae, Polygonaceae, Amaranthaceae, Chenopodiceae, Euphorbiaceae,
Mor-aceae.

Momocotyledones —

Orchidaceae, Musaceae, Liliaceae, Commelinaceae, Palmae, Araceace,
Cyperaceae, Graminneae
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1Se.(PREVIOUS) BOTANY

SESSION ... 2.1/ bl 7. £ 20)7)—|%

SEMESTER 11 PAPED — 111
PLA\TT PHYSIOLOGY

- Phandt Growth . and 1 -~
Thee m&\?& r* cﬂc\'}:& m%m& 'fad’é\*s @ﬁ“—’t’ P! ?mm’

LM \ B C.. ’
Fﬂﬂﬂﬁﬂ‘k entals {]f{_u“‘\, 11_1{}1{]“\' mw Mw_ -Ta TTDF’C' Nd

allosteric mechanism, regulatory and active sites,isozymes,” Kinetics of
SnzZymatic catalys;

1) $1s, Michaelis-Meaten equation and ifs significance,

- ¥ e = - ’
ritmorane transport and translocation of water and solutes

P‘mu—w.va'ter relation, W&EY abﬁp‘fﬂ)ﬂﬂ ascevt %561 F‘f’&mpﬂaicm Tmhﬁl’ﬂﬁ

al:_so\rfitil.oh , hutrient uptake, comparison of xylem and phloem transport, phloem loading

and unloading, passive and active solute transport, membrane transport proteins.

The flowering process :
Photoperiodism and its significance, endogenous ciock and its regulation, floral induction

and development — genetic and molecular analysis, role of vernalization.

Stress physiclogy:

Plant responses to biotic and abiotic stress, mechanisms of biotic and abiotic stress tolerance,

HR and SAR, water deficit and drought resistance, salinity stress, metal toxicity, freezing and

beat stress, oxidative stress.
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¥l

SESSION ..f;l.Dﬁul}\é;..:-__./.y pa '2017- |

SEMESTER 11 PAPER -1V

PLANT METABOLISM

: | |

X 11(110(:11::11113“*}‘ and Photosyntliesis:
General concepts and historical backgroufid, evolutios
dUC  pigments and light harvest
mechanisins of

__..-'-'-'_-

of photosynthetic apparatus,
hotosyntl ' idat]
P 5) 1’1‘3 g commpisxes, photooxidation
electron and proton transport, carbon

of water,
photorespiration and its Signiﬁc:inr:'e,' the C4 cycle,

assimilation — the Calvin cycle,
the CAM pathway,

Respiration ang lipid metabolism :
1 ; o
Overview of plant respiration, glycolysis, the

TCA cycle, electron transport and” ATP
synthesis, pentose phosphate pathway,

glyoxylate cycle,alternative oxidase
and funetion o f lipids, fatty acid biosynthesis
|

and storage lipids and their catabolism.

system, structure
,synthesis of membrane lipids, structural lipids

Overview, bio logical nitrogen fixation, nodule for
nitrate uptake and reduction,

assimilation.

|
!1 Nitrogen fixation, nitrogen and sulphur metabolism :
\ mation and nod factors, mechanism of

ammonium  assimilation, sulphate uptake, transport and

Sensory photobiology
History of discovery of phytochromes and cryptochromes and their photochemical

and
biochemical properties,

Plant growth regulators and elicitors :

Physiological effects and mechanism of action of auxins, gibberellins, cytokinins, ethylene
| 1 :
| | abscisic acid,

1
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i
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.. NG, ARTS & SCIENCE COLLEGE, RAIGARH (¢ G.)
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! & M.SC.(FINAL) BOTANY
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| S 2|8 £ 20)5~9
1 SESSION | 70’! / o ,8: 'C' 20 ’? '
SEMESTER Il PAPER = |
'%
PLANT DEVELOPMENT
1 Introduction 3
1 :
| Unique features of plant c,..mlnl, ment, .
Sead germunation and seedling gro
Mewbolism of nucleic acids, proteins and mobilization of food reserves; hormonal control of
seacling growth
Shoot development :
Organization of the shoot apical meristem (SAM) Cytological and molecular analysis of
_ saM, Internal strucluye 06 Stew ;| control of tissue differentiation

especially xylem and phloem, secretory ducts laticifers, w-:}od development in relation to
environmentai factors.

Leafl growth and differentiation :

Determination, phyllotaxy, control of leaf form, differentiation of epidermis (Special

ference to stomata and trichomes) and mesophyll.

]

Root development :
Orgznization of root apical meristem (RAM), Rab:f'anaz;maf -vascular tissue

differentiation. lateral root hairs, root — microbe interaction.

Latent life-dormancy :

Importance and types of dormancy; seed dormancy;, overcoming seed dormancy; bud

dormancy, :

. 'ﬂ..
: Senes cence and programnmed cell death (PCD):

‘ Basic concepts, types of cell death, PCD in the life cycle of plants, metabolic changes

associated with senescence and its regulation;influence of hormones and environmental

facto:z on SENESCENce. : | : | )
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PLANT REPRODUCTION

Reproduction ;
r & > | = - ‘-‘ ™ s " N X - L] i -
Vegstative options and sexual reproauction; flower

development; genetics of floral 0rgan
differentiation.

hale gametophyte

G Structure of anthers. microsporogenesis, role of tapetum; pollen development and gene
Y ~
expression; male sterility; sperm dimorphism and hybrid seed production, pollen

germination,
pollen tube growth and guidance, °

—

o

Female gametophyvte :

Ovule development, megasporogenesis, organization of the embryo sac, structure of
embnryo sac cells.
{

o L lem .I'.- =

'I'l'\{'.p.
i L

Pollin ation, pollen - pistil interaction, fertilization :

Floral characteristics, pollination mechanisms and vectors: breeding system: commercial
consideration; structure of the pistil

; Ppollen—stigma interactions, sporophyte and
gametophytic selt-incompatibility (Cytological, biochemical and mole

cular aspects); double
tertilization; in vitro fertilization.

Seed development and fruit growth :

Endosperm development during early, maturation and desiccation stages; embryo

genesis
ultrastructure and nuclear cytology; cell lineages during late embryo development: stara
- S

el
proteins of endosperm and embryo; polyembryony; apomixes:

embryo culture; dyas

b B L
il L)

| fruit growth; biochemistry and molecular biology of fruit maturation.
I
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PLANT ECOLOGY

Yegetation Organization :

Autecoloxy, Population ecology, synecology Concept of community
ters), community coefficient, interspecific

& continuum, analysis

of Communities (analytical & synthetic charac

association, ordination, concept of ecological niche.

Vegetation Development
ogical succession (relay

Temporal changes (Cyclic and non-cyclic); mechanism of Em_l_
ce & inhibition models); changes

floristic and initial floristic composition;facilitation toleran

in the Ecosystem properties during Succession. Ecological adaptation.

Ecosystern Organization:
Structure & function; primary production (methods of measurement, global pattern,

ctors); energy dynamics (trophic organization, energy flow pathways, ecological

controlling fa

e fficiencies); litter fall and decomposition (mechanism, substrate quality & climatic factors);
olobal biogeochemical cycles of CN,P, & S mineral cycles (pathways, process, budget) n
terrestrial and aquatic ecosystems.

Aif, Water & Soii Folwution :
g Kinds, sources, quality parameter;, effects on plants and ecosystems.
]
Ecosystem Management: |
Concepts; su <tainable development; <ustainability indicators.
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PLANT RESOURCE UTILIZATION AND CONSERVATION

»

Origin, evolutio n,botany, cultivation & uses of [1] food, forage 4 fodder crops [Z] fibre €rop=
3] medicinal annd Zromatic plants & [4] vegetable, oil yielding Crops; important firewooc ai

timber yielding piants, nol wood forest products (NWEFPs) such as bamboo, ratians, 12w

materials for paper, making, gums, tannins, dyes, resins and fruits.

Stra tegies for the conservation =
In — situ conservation :-lntcnmtianal efforts & Indian initiatives, pmtected areas 1IN Indiza —

sanctuaries. national parks, biosphere reserves, wetlands, mangroves & coral reefs for

conservation o f wild biodiversity.

Strategies for the con scrvation —
Ex-situ conse rvation :- Principal & practices, Botanical Gardens, field gene banks, seed

banks, In-vitro repositories, cryobanks, general account of the activities of Botanical Survey
of India, Nation 11 Bureau of plant Genetic Resources, Indian Council of Agriculture research.

Council of Scientific & Industrial: Res&arch and the Department of Biotechnology for

conservation, not formal cons-:ruatlon efforts. .
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RBiotechnology *

Plant coll an

Rasic Concepts, principles and scope.

d tissue culture:
General introduchion, history, SCOPS, coneept of cellular differentiation, totipotency.
e cmhwﬁgmmsis :

somatic cm‘owagcncals and androgenesis,

Qrganogents 35 and adyent
mm‘\'ﬂmgcncﬁis,

Fundamental aspects of
mech anisms, rechniques and utility.
4 selection and regeneration, pc::f:.e.lbi'mitlts.

Hridization :
ad culture, hybri

olation,
‘mitations of protoplast research,
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GE\TEHC ENGINEERING

Recomibing Dt DN A technology
mic/cDINA libraries, choice of

iples and techniques, const

qucnmnﬂ p[:h'} merase {JLLLL

Gene cloging. princt ruction nf genot
reaction, DNA finger printing.

hesis and se

111

Vectors, DIVA synt

|

| Genetic en gineds ring of plants:

strategics for development of transgenic (Wit suitable example s), f’—\grnbactenum the
oroplast

4 | AlTnS,
- natural genetic engineer, T-DNA and transposon mediated, gene tagmng chl
\ " transformation and its utility, ntellcctual property rights, pmmbl inglcal risks and ethical
11 A FDWI:EH‘LE.
\ ;
1‘ : \ficrobial g genetic manipulation: ke
¢ | Bacterial wransformation, Eﬂhctmn of recombinants and trﬂnsfunnﬂnts gen\..tm 1mpmveme:nt'=
\ o f industrial microbes and nitrogen fixers, fermantatmn technology.
\\ :

d Proteomics :
rogression of useful traits,

\1 Genomics an

\ Genetic and physical mapping of gen
high throu

tein profiling and its signifi

es, molecular markers for int
ghput sequencing, genome projects, Bioinformatics,

w12 .
artificial chiromosomes,
cance.

functional genomic, microarrays,pro
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PLANT DISEASE AND CONTROL

EAlect of environment :
i "'* F L ' T . L # i " ’ ’
) Predeposition & stress epidemiology and disease forecasting, Source of infection i.e. seed,
eentl INtAr mNied al ' ‘ . v ooy ” NI
sOil, water and air bome diseases of plants, significance of phyllosphere and rhizosphere

studies. Recurrence of disease.

Details of plant discase :

Crop loss estimates & recommended control for the important diseases caused by fungi,

bacteria, viruses, mycoplasma and nematodes, in the following crop plants
(4) Wheat, Rice, Bajra, Maize, Sugarcane.
% (b) Arhar, Gram, Pea.
(c) Groundnut, Til, Linseed, Cotton.
(d) Chillies, Tomato, potato, Brinjal, Coriander, Tobacco.

(e) Citrus fruits e.g. Lemon, Orange, Musami; Papaya, Apple, Banana

Ay j.

Control of plant discase ¢

Principles of plant disease control, methods of control e.g. regulator, chemical, biological and

breeding of resistant varietics of host plants, plant quarantine,
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GYMNOSPERMS

GYMNOSPERMS:

Inroduction : gymnosperms,the vessel-less and fmnlm seed plants m
their sperms,pollen grains,pollen germination and the 0
gametophyte; evolution of gymnosperms.

Classifications of Gymnosperms TS
Distribution of Gymnosperm in India: General account -
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Taxonomy of Angiosperms : Introduction, tef‘minolngy for Pi% d""‘m"?ﬂ ” f ;
J¥ 1

The species concept: .
Taxonomy hierarchy, species, genus family and other catsgbppﬁ,' Wﬁﬂ?!fa‘ sed in asse i

ol |
i

relationship,delimitation of taxa and attribution of rank. ‘
Salient features of the International Code of Bﬂ’tani%ﬂﬁéﬁieﬁél” ure..

Taxonomic evidence:
Morphology, anatomy, palynology.embryology, cytology; phytc

and nucleic acid hybridization.

Taxonomic tools:
molecular techniques, computer and GIS. 23

System of angiosperm classification:

F i

By Lt | - ek X '.. "_,_.
Bentham and Hooker, Engler and Prantl, Hutchinson, Cronquist, daxhatajet

Plant Families:
Ranunmilaceaa Nymp
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PLANT PHYSIOLOGY L
y \ \ t

—_— — e i e S e sl e e L T e ™ e

EoR oy . ik e i '
Plant Growth and Plant Movement: i 'j "R ‘FfL ¥ o
General account ¢f plant growth, factors affectmg owth. _ | L e |
General account of plant movement Tactic Truplc astic *—~ ' B 3y }ﬁf‘ £ ’& ¥
' ¥ | Illl | .r . '_.. j "I.;
Fundamentals of enzymology: ' { bt |
. 73 u‘ : L ALs
by 3#1;

4

General aspects, allosteric mechanism, regulatory and active s:tas,lsa A%1i1

enzymatic catalysis, Michaelis-Menten equation and its significance. DA (3 3

f,h’!

Plant-water relation, water absorption, ascent of sap. trans

Membrane transport and translocation of water and solutes :

t:xm% }%

f‘f‘?f R

passive and active sojute transport, membrane transport proteins.

nutrient uptake, comparison of xylem and phlmﬂm transpﬂrt‘ |

The flowering process : e

Photoperiodism and its significance, endogenous clock and

and development — genetic and molecular a

Stress physiology: e
Plant responses to biotic and abiotic stress, n i
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Pl So P Y . .
1otochemistry and Photosynthesis: - s i o

General concepts and historical baqumund cvoluﬁbi: bﬁ photosynthet
photosynthetic plgments and light harvestmg {ml{'lplex% phc "-":'**"'
mechanisms of electron and proton tmnsport, carbon’ ﬁ#ﬁiﬂ 0 | L
photorespiration and its significance, the C4 cycle, the CAM pathwa ,-

Respiration and lipid metabolism : o __‘ % -‘ bl
Overview of plant respiration, glycolysis, the TCA cycles & ectror
synthesis, pentose phosphate pathway, glyoxylate cyalc, eo
and function of lipids, fatty acid hmsynthmm synthes ﬂf
and storage lipids and their catabolism. e

Nitrogen fixation, nitrogen and sulphur metabo ism-
Overview, biological nitrogen fixation,
nitrate uptake and reduction, : nu ' I'
assimilation, e

Sensory photobio'logy
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PLANT DEVELOPMENT

introduction *

HiQus 1catures of plant development,
] : 0
Seed germination and seedlin e crowth
Metabolism of nucleic acids, proteins and mobilization of food rese; ves; hormonal control of
seacline growtly:
1.
I.

oot development :

4 n

‘-. l..l

Organization of the shoot apical me ristemn (SAM) Cytological and molecular analysis of
SAM,  Intevnal’ Shwcﬁqﬂ, Oé 5+C.M control of tissue diff

especially xylem and phloem, secretory ducts laticifers u-:'-t:.:nl d
environmentai factors.

T "1*'r'|"|."‘~l"|-
=1

clopment in relation to
Leaf growth and differentiation :

Dztermination phyliotaxy, control of leaf form, differentiation of epidermis (Special
reference to ston

nata and trichomes) and mesophyll.
Root development

8 e 4R
L

ization of root apical meristem (RAM).,, Rooj'anaﬂma -vascular tissue
differentiation. lateral root hairs, root — microbe interaction.

Latent life-dormancy :

Importance and types of dormancy; seed dormancy; overc
dormancy.

coming seed dormancy:

bud
éa
Senes cence and programmed cell death (PCD) :
Basic concepts, types of cell death, PCD in the life cycle of plants, metabolic changes
associated with senescence and its regulation;influence of hormones and envi:
factors on sznescence.
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PLANT REPRODUCTION

Peproduction ;

¥ 8 »
Taly bl i % | T - K & -y
\L:—LIJ.L“H- (_.-'r-r-l-jl-i.} E—l.lr]i-lj I:"‘:

L 5 -
T 5 o~ 1_ L e LS
y l.l_a'ln ek L.fr...-. Wyleld wrd

, genelics of tlorai or
difterentiation.

VL&UH\L’W_ VLFWJMWN b

y Budding , Gt 7
l_m(,(mkg and Sp w’-lfsc-f’ P:ao Aﬂ/ %?uﬁ g

TdCilon

Male o

gametophyte :

Structure of anthers, microsporogenesis, role of tapetum; pollen development and gens

expression; male sterility; sperm dimorphism and hybrid seed production, pollen germination,
pollen tube growth and guidance,

Female gametophyvte :

Owvule development, megasporogenesis, organization of the embrvo sac, structure ¢
embryo sac cells.

Pollin ation, pollen - pistil interaction, fertilization :

Floral characteristics, pollination mechanisms and vectors: breeding system:; commercizl
consideration; structure of the pistil ; pollen-stigma interactions,
ametophytic

sclf-incompatibility (cytological. biochemical and molag:

LE R

sporophyte and

fr:rtiliz::licm; in vitro fertilization.

'-"h.-! o

. 1.-1---1-11;- h.}tJhr\.-l:ll] Li _:'!..l.-‘|'.:

Seed development and fruit growth :

Endosperm development during early, maturation and desiccation stages; embryo

Ogenesis
ultrastructure and nuclear cytology; cell lineage

ages during late embryo development: starao
slgsl! cins of endos Er A f_“.‘r.l'ih!'}'i;'-, [S"J].j,'*'.‘ll't'lu'j.'f!."'!},'L apomxes: embrvo cultvre
Lt B0t nochicmistly and molecular *.-ii"‘lu"-..\L'j of fruit m Lurat:
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ation Organpization :
synecology Cnnccpt of community & continuuis,

-
=l e ]-'1 " 1:.-111:.5_-:1:5;:..1.'”__.

s), mn‘*nurl*v coefiicien

..-"
1']‘3

b

Autecology, Population ecology,

l of Communities (analytical & ﬁyntheuc characiers)

association, ordination, concept of ec oloeical niche.

Vegetation Development:
hanges (Cyclic and non-cyclic);
osition:facilitation tolerance & mhlbmn

mechanism of Ecological succession (reiay

Tewnporal ¢
n models); changes

i ! e
floristic and mitial floristic comp

in the Ecosystem properties during Succession. Ecological adaptation.

Ecosystern Organization:

. Structure & function; primary prodt
c ontrolling factors); energy dynamics (trophic organization, energy flow pathways,

e fficiencies); litter fall and decomposition (mechanism, substrate quality & climatic factors);

s of CN,P, & S mineral cycles (pathways, process, budgst) In

a-'l'- -8 =

iction (methods of measurement global pattemn,

ﬂr\” ..-1,1-..-\-!
+.-

S Bt B

global biogeochemical cycle

terrestrial and aquatic ecosystems,

¥ EF T LN ] - i

Alr, Wwater & Suii i olution ;

Kinds, sources, quality parameter, effects on plants and ecosystems.

Ecosystem Management:

1 . Concepls; sustainable development; sustainability indicators.
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Resouwiree utilization —

F

\ Origin, evolutio n.botany, cultivation & uses of [1] foed, forage & fodder crops {£] Tibre crops

-~ . . . . . . ’ B d o wa emaie e A
| (3] medicinal annd aromatic plants & [4] vegetable, oil yielding crops, imporiant fircwood and
1

timber yielding plants, non wood forest products (NWFPs) such as bamboo, rattans, raw
i

materials for pa per, making, gums, tannins, dyes, resins and fruits.

Stra tegies for the conservation -

In — situ conservation -International efforts & Indian initiatives, protected areas in India -

sanctuaries. national parks, biosphere reserves, wetlands, mangroves & coral reefs for
conservation o f wild biodiversity.

e —

Strategies for the conscervation —

Ex-situ conse rvation :- Principal & practices, Botanical Gardens, field gene banks, seed

- banks, in-vitro repositories, cryobanks, general account of the activities of Botanical Survey
of India, Nati onal Bureau of plant Genetic Resources, Indian Council of Agriculture research.
1 Council of Scientific & Industrial: Research and the Department of Biotechnology for
‘ i r;ansen'at::mn: hon formal cc:-naervlatiifl efforts. - B _
g | — . - - + somremp e . -

- —— e L ————
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Biotechnology ¢ k

Rasic Concepts, principles and scope.

Plant cell and tissue culture :

General introduction, history, SCOpe, concept of cellular differentiation, totipotency.

Organogences is and adventive cmbryogenesis :

. % e 1o o1
Fundamental aspects of morphogenesis, somatic €moryogenesi

£
=
(
¥
{
U

mech anisms, techniques and utility.

Somatic Hybridization :
Protoplast isolation, fusion and culture, hybrid selection and regener

ation, possibilities,

achievements and limitations of protoplast research. Lt e

Application of plant tissue culture: - '

Clonal propagation, artificial seed, production of hybrids and somaclones, production of

o natural nroducts, crvopreservation and permplasim storage.
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GENETIC ENGINEERING

qunm\'lin“} nt DNA technology ¢
¢

of genomic/cDNA libraries, choice o

hniques, construction
reaction, DNA finger printing.

Gene cloming. principles and tec

Veetors. DNA synthesis and sequencing, polymerase chain

Geunetlc en ginecring of plants

Aitns, stratepics for development of trans
T-DMNA and transposon mediate
property rights, possible ecological risks an

genic (with suitable examples), Agrobacterium the

d, gene tagging, chloroplast

natural genetic engineer,
d ethical

wansformation and its utility, intellectual

CONCEMS.

\Microbial genetic manipulation:
Bacterial transformation, sclection of recombinants and transformants genetic improvements

o f industrial microbes and nitrogen fixers, fermentation technology.

Genomies and Proteomics

Genetic and physical mapping of genes,
high throughput sequencing,
protein profiling and its significance.

molecular markers for introgression of useful traits,

antificial chromosomes, genome projects, Bioinformatics,

functional genomic, microarrays

1 Vla b gf“o 9.
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PLANT PATHOLOGY

HISTORY OF PLANT PATHOLOGY :

General characteristics of fungy, bacteriz and VIruses, their heterotraction behaviour with

empliasis on parasitism, parasitic ability and virulence.

& Symptomatology :
1 Gen eral symptoms of plant diseases, pathogenic of nonpathogenic.

Pathogenicity:

Dis tribution of plant pathogens, mnd, culum and inocylum potential, Koch’s

of infection, ino

postulates.

Host parasite relation :

e NMechanisiu of infection, role of enzymes & toxins in pathogenss.

against pathogens, resistance and succeptibility b'}' paresensitive reaction

Defence of plant

phytoalexis, Disease syndrome.
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PLANT DISEASE AND CONTROL

. Effect of environment :
|

% ,..., " £ lgﬂhrr e~
Prﬂd‘fpﬂf‘r”lﬂﬂ & stress ,epidemiology and disease s forecasting. Source of In 1.

5.1-'};'1
u-'h — -I';P --".

soil, water and air bome diseases of plan

ts. sionificance of phyllosphers and rhizosphers
nts, significan

| : studies. Recurrence of disease.

‘- :

L

\ - Details of plant discasc :

Crop loss estimates & recommended control for the important diseases caused by fungi

oteria, viruses, mycoplasma and nematodes, in the following crop plants :

(a) Wheat, Rice, Bajra, Maize, Sugarcane.
115 i (b) Arhar, Gram, Pea.
11 (¢) Groundnut, Tii, Linseed, Cotton.
il (d) Chillies, Tomato, potato, Brinjal, Coriander, Tobacco
| (e) Citrus fruits e.g. Lemon, Orange, Musami; Papaya, Apple, Banana
Control of plant discase :
Principles of plant disease control, methods of control e.g. regulator, chemical, biological and
breeding of resistant varietics of host plants, plant quarantine.
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