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Course Outcome:Afler the completn ol e conese e stinlerits il by able o
e Develop understanding about the ¢lassifivitin
viruses, Algae, Fungi & Lichens & their econdmic importance
Develop conceptual skill about identifying microbes, puithoge
Gain knowledge about develuping commercial enterprise af miicrobial products.
Learn host —pathogen relationship ad disease management

Learn Presentation skills (oral & writing) in lile scierces by wsage of computer & mu
Gain Knowledge about uses of micrabes in varions fichls
Understand the structure and reprosduction of ceraimn selevtid butern alpae.
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A Introduction to Indian ancient, Vedic and heritige Botany and contribution
of Indian Botanists (in all branches), in context with the halistic developmen
of modemn science and technologs, has to be L, practived amd assessal

via class interaction’ assignments / self-study mentioned under Continuoss
I Irrernal Evaluaiion (CIE). _
ms'] 'B. Microbial Technigues & instrumentation Microscopy - Llementary
knowledge of Light, phase contrast, electron, scanning ard transiission
eleciron microscopy, stwining techniques for light microscopy, sample
on for electron microscopy. Commen equipment of microbiology
lab and principle of their working - autochave. oven, famiar air o,
centrifuge. Colorimetry and spectrophotometry. imnubilisation mwitheods.

eomenaonad ermenc
Microbial Cell structure of Euharyotic and probaryutic cells, Giram
positive and Gram-negative bacteria. Structure of a bacteria amd plasmids,

B,i'fﬁfhl Chemotaxis and Quorum sensing, Bacieriul Growth curve, Ko
affecting growth of microbes; measurcment of growily, Buateh culture, tl

e

. | batch culture and continuous culture; Synchronous growth of micrubes, |
Wl B ,”_ﬂ:wugliﬂn and recombination in bacteria. Viruses, uun.::,-.:ﬁ
ies, ftlII :1_.r1_|urc.' Struciure o virnses. TAN ind  rero Nt

Emrg;m of T4 &, Lephage: Latie and Lysowenic cicles,

m&mimt:gmm & phytoplasing, Actinamsoetes
ar ’m in Algae. Pigments, Flagella, |

-Eljn!llﬂ'hﬂljﬂll and comparative lite 1
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Curriculum Teaching Plan

Department of Botany

Programme: B.Se. | Year: First _[ Semester: Sevond

Name of Faculty: Mrs. NirlepKour (NK), Dr, Amita Sharma (AS). Dr Garionn Malih (6051 M
Sanyogita Kumari (SK) )

Course Title: Archegoniates and Plant Architecture Credits: 04 W

Course Code: BO40201T Care Compulsory

Max. Marks: 25+75 { Theary !

Course Outcome: Afier the completion of the course the students will be able o

* Develop critical understanding on morphology, anatomy and reproduction of Bryvophyies
Preridophytes and Gymnosperms.

* Understanding of plant evolution and their transition to land habitat,

»  Understand morphology, anatomy, reproduction and developmenal changes theremn (hrough |

typological study and create a knowledpe base in understanding the basis of plam diversity,
economic values & taxonomy of plants.

* Understand the details of external and internal siructures of flowering plans.
Topics N ol |

Unit

Lectures:
! |'1|:||'| ]

lntmdu:t?un te  Archegoniatesd Ergfuphy:'cT _Er{iurm.- [[ERTTREE
| archegoniates, Bryophyies: General characteristics, adaptations 1o land habit.
(AS) Range of thallus organization, Class; fication (up 1o family), morphology, |

anatomy and reproduction of Riceig, Marchantio Arthivceron, St and i '
Funaria. (Developmental details not ta be included). Feonomic imporiance |
of bryophytes
Pteridophytes: General characteristics, Early (fossil) land plants (R =
- Classification {up 10 family) with examples, Heterospory and seed hubi, |
(SK) | stelar evolution, economic imponance of Preridophytes (‘.'-:-mparalive stml:,: s
of morphology, anatomy and reproduction of Selaginella, Equisetim and
Azalla,
1 G}'mnn:pjtrmﬁ Claﬁ!iﬁi:‘iﬁiﬂﬂ and qdis:_ributmn afl g;-mni.:s;p::rms; Salient |
(GM) Fcia_lw;:: m‘l' Cycadales, Ginkgoales, Coniferples and Gnetales, theie examples '
with special reference to Cyeas, Ginkga, Pimux, Eplocrg. sIruciure and o
___ | reproduction; Economic impariance
v Palaeobotany General account of Cycadofilicales, Humnuuuﬁ_c;.'I‘_..-f:mm i el
(GM) | and Cordaitales; Ceological time scale: Brier et ol prov n L,'|- |
Tnalqitimlthn & types of lussils and study technigues i i

¥ Angiosperm Morphology Morphology and modifications of oo — ul rJ
(NK) | and bud. Types of inflorescences: lowers, lower parts. fryres o e ?

_placentation; Definition and Lypes of seeds. i .
v Plant Anatomy: Meristemanic and permanen| riss

. ; i S DAhes tro0L, e T
 (AS) leaf). Apical merisiems & thearies o NpaEal orgaitinn, ety o wh :
TR = 'Hmt 1 = l . ) . 1 N i L "
| e ﬂﬂ ELL L cambium Lsm‘um -'IF'II.':1 I,!.IJWIIQIH anrual Fiflgs I"i'l'ih.l\."l'lll i
B L] - ; L = | H‘m‘r-r r - | a

nd, F.”m-"!.('.'??"“‘" Brucaena, NVCHtn s
m nﬂ}ll EI»IFI.IHUI"E p;f nﬂgrﬂgpnra'ng.i‘lm.‘l
of megusporangium  ang g s
0es of e gametaghe, Ty




polimation, Methods of pﬁﬂnﬁﬁ_un.'ﬂf: pination of pollen pratin. Srure o
pale gametophite, Fertiliztion, Strugtuee ol dent anl nncat embryt,

Endosperm, Double fertilizntion, Apomixis and Polyeimbryony. |
Palynology: Pollen structutc, pallen morpholoky. porllery alleriy. Applivel

Palynology: Basic concepls. Palncopalynelegy. Aeropalynaloiy. Furensic "7 I
salvnolopy, Role in taxonomic evidences. |
Suggested Readings:

v Gan

angulee H. S, and K. Kar 1992, College Botany wol. | and 1, (New Cenral [k Agenes |
v Rashid A (1999) An Jtroduction to Pleridophyia. Vikas Publisting Honise B il B
Delhi.

»  Bhawager, 5.P. and Muoitra, A
Publishers, New Delhi, Indiz.

o Maheswari, P, 1971. An Introduction (0 Embrvalogy of Angiospers steCiran [l ok £
London

+ Bhattacharya et, al. 2007. A wextbook of Palynology. Central, Hew el

. E_.]._Ea_em'us Morphatowy of Vascular Plams. Sandurd Linversity Press
s Dickinson, W.C.jiﬂﬂﬂj. |ntegrative Plant ANSWITY. Harcourl Acadenie 1'1ess, LiSA ==
f_‘:minmusﬁua'lmﬁm Methods: Ciass Interaction, Quiz, Assigniment and Seminar

|
il

(1996}, Gymnosperns. N Ape itermatimil (11 L6

Y

NIRLEP KOUR
in~harge Doteny Departmaa®
1.4, (2.G) College, hicerut
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Unit - 1 : 10H
Genetics: PENe

Mendel's Laws of inheritance and modified ratios,

Allelic and non allelic interaction of genes. :

Multiple alleles: alleles, coat colourin rodents, blood groups in Humans, self
- incompafibility.

Unit - 11 10 Hours

Linkage and crossing over: chromosome mapping, linkage groups, mechanism of
chromosome pairing and synaptonemal complex.

Sex determination in man, Drosophila and plants.

Maternal effects and Extra- nuclear intieritance,

Unit - IT1 10 Hours

Biochemical genetics, concept of gene.

' Structurdl, changes in chromosomes: Deficiency, duplication (meiotic pairing &
phenotypic effects), Inversitns, translocations, (meiotic pairing, Chromosome
disjunction), multiple translocations.

B¢ 9.  Numerical changes in chromosomes and Haploidy:

et . a)  Euploidy/Polyploidy : Classification, production, role in evolution, utility

ki . in crop improvement,
©'b)  Aneuploidy : Trisomics, tetrasomics, menosomy, multisonty-
. meiotic behaviours, breeding behavior.
- Apomixis : Cytogenetic basis and types of Apomictic reproduction
Unit = [V 10 Hours

" Mutation: Types of mutations, spontaneous and induced mutations, Physical and
¢hemical mutagens, gene mutations, induction and detection of mutation,

mutation by transposons.

Concept of gene: gene structure and expression; gene fine structure, cis-trans test,

Biochemical genetics, introns.

Unit=-V 10 Hours

B Methods of plant breeding.
Ghmti:basin of inbreeding, ‘hybnd:znﬁnn and heterosis, exploitation of hybrid

_ vigour.
. Plant breeding work donie in India with special reference to potato, maize, rice,
~ wheat, sugarcane and cotton,

2 W
“M NIRLEP KOUR

Incharge Botany Departmant
’.O. (P.G) College, Mlui ot
L :









Course, XIT: Elementary Biotechnology 50 Hours
Unit - [ 10 Hours

‘_L 1. Definition, Basic concepts, Principles and scope of Biotechnology.

9. Recombinant DNA technology, basic concept in genetic engineering, tool and
techniques of recombinant DNA technology.
3. Enzymelagy of genetic engineering: Restri¢tion enzymes, DNA ligase,

- Polymerase etc,

; Unit - 11 10 Hours

i ,v-& 4, Cloning vehicles: Plasmids, Cosmids, Lambda phage, Charon phage, shuttle

| . vectors, 2u DNA plasmids, yeast plasmids.

' 5. Gene cloning: principles and techniques, choice of vectors, DN A synthesis and
' geqﬁéﬁ:}ing, Analysis and expression of cloned genes in host cells, Polymerase
chain reaction (PCR), RELP, DNA finger printing (Southern and Northern
“Blotting), gene therapy, Genetic counselling,

6. Gene libraries: mRNA isolation, cDNA synthesis, cloning and amplification of

gene [ibraries, Genomic DNA libraries, YACs, BACs Transposable elements,
techniques of gene mapping and chromosome walking.

Unit - I1T 10 Hours
'\_& 7. Transgenic (Genetically modified) Plants: Genetic engineering.of plants, Aims,
strategies for development of transgenic plants (with suitable examples,
Agrobacterium - the natural genetic engineer, T-DNA and transposon mediated
gene-tagging, chloroplast mediated transformation and its uiility, '
8. Intellectual Property Right (IPR), possible ecological risk and bioethics.

Unit - IV .10 Hours
I‘& 9. Plant cell dnd Tissue culture: General introduction, history, scope, cell and tissue
culture techniques.
2 10. Design and functioning of tissue culture laboratory.

11. Cell proliferation measurements, cell viability testing, culture media preparation
and cell harvesting methods, concepts of cellular differentiation and totipotency.

)& : Unit =V 10 Hours
Y712, Somatic hybridization: Protoplast isolation, fusion and culture, hybrid selection

“'and regeriération, possibilities, achievements and limitation of protoplast
research.
13, Application of plant tissue culture: clonal propagation, artificial seed, production
of hybrids-and somaclones, organ culture, production of secondary metabolites,
< miaturdl products, cryopreservatior and germplasm conservation.

' ﬁd/ NIRLEP KOUR
Incharge Botany D smen
‘&»ﬂ'\ R.G. (P.G) College, svent
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* Course XII Modern Phytotechniques and Biostatistics 50 Hours

BN Unit I 10 Hours
tatistical methods

1. Classification of data: frequency distributions; graphic and diagrammatic
representation of data: histograms, frequency polygons, frequency curve, ogive;
bar diagrams, pie diagrams g

2. Measures of central tendency: mean, mode, median ; their merits and.demerits

3. Measures of dispersion: Mean deviation, standard deviation and coelficlent of
variatioh.

Unit 11 10 Hours
1 r‘L 4. Simple correlation, coefficient and regression, '

5. Principle of experimental designs, randomized block and latin square designs,
analysis of variance (ANOVA),
6. Tests of sighiificance: t-tests, X2 test for goodness of fit.

Unit 111 10 Hours
M'}\ Basic Botanical techniques:
7. Different types of stains, their  preparation and uses: Safranin, fast green,
hematoxylin, iodine, cotton blue, crystal violet, ruthenium red, Janus green,
Gram’s stains, Acetocarmine -
8. Microtomy: dehydration, clearing and embedding of material, section cutting,
dewaxing. . :

9. Collection and preparation of herbarium sﬁae_ta; presemaﬁmiﬁ storage of plant ¥
materials L

-

|
Unit IV T 10H ‘
iy Biophysical methods S i
10, lnsl::mrtmtatibn, principle and Methods of fractionatio Celbsorting, .
Chromatography, Electrophoresis, Centrifugation, X- r:m
Unit V )
Methods of -quantitative analysis- o h ot j
ILSpﬂ:tn}phﬂtnmE'l:l'}';m; th; ER; GEEVCD Spectron -
g.:hdiuisnmpic methods: Geiger Muller & Liquid Seir .
- immunological methods: immunodiffusion, immuno- electro fect: oresis, crossed
i ! : I h
immuno-electrophoresis, counter- RIA, ELISA , I:mummam\; ‘
beio
| : | il

M W |
M NIRLEPKOUR

| ¢ | Incharge Botany Department
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\Course - [V, Biology and Djye
Palacobota ny

ralty of Prerid ophytes, G ymnosperms and
50 Hourn

Ple ﬂﬁ;[lh}'l‘ﬂ: 1 Unit -1 10 Howurs

lr i

2 ;"I::?::ﬂfl“ of Pteridophytes; specific characters of [mporanelasses

Tes, comparative organography, systematics, o
Fh}'!l:rgtn}r of the following graphy, systematics, repmedaction and

a. Psl'[np:s;-:ll';r} Pailophytales (Rhynia, Horneophyton) and Paibotales (Fsilotum,

b, L}’ﬁpsldnr melepidndumlmlm (Protolepidodendron), Lepﬂ*udmln

. E_ll;uda;ieﬂdmn. Stigmana), Lepidospermales (Lepidocarpon) andilisoeta)es

les).

¢ Sphenopsida: Hyeniales (Calamophyton), Sphen ophyllales (Splemoplylium )

A and Calamitales (Calismites), '

d. Pteropsida: Coenopteridales — A general account, Ophioglossales
(Ophioglossum, Botrychium), Marattiales (Marattia, Angiopteris), Osmumdales
(Osmunda), Filicales (Cyathea, Dryopteris, Pteridium), Marsileales{(Marsiles),
Salvindales (Salvinia, Azolla) and Indian Fossils,

Unit = I1 10 Hours

. Telome concept.
Stelar system and evolutionary tendencies,

. Heterpspory and evolution of seed habit,

. Apogamy, apospory, parthenogenesis.

. Soral evolution in Pteridophytes.
Alternation of generations,

Unit - I11 | 10 Hours

IR

Jmnosperms: -
b, Classification and distribution of gymnosperms with special reference to India.
f  Study of morphology, structure and life history as illustrated by the following
and indicated-in the practical work.
@ Preridospermales: Palaeozoic and Mesozoic group with reference to
& - Lyginopteridaceae (Lyginopteris), Medullosaceae (Medullosa), Glossopteridaceae
and Caytoniaceae,
Bennettitales: Cycadeoidaceae, Williamsoniaceae, Wielandiellaceae.
cadales: A detailed account including distribution of living Cycads.
& Pentoxylales: A general account,
ordaitales; A general account of Cordaitaceae and Poroxylaceae.
Al m: G‘w‘l’ﬂ- M #
Coniferales: Abies, Cedrus, Cryptomeria, Cupressus, Podocarpus, Cephalotaxus and

NIRLEP KOUR ,
harge Botany Departmen
I;?GT?P.G} College. Meerut









o

Funga] Biﬂdiversit}r and Plant Pathology 50 Hours-

g - Course - v,

Unit - | 10 Hours

L. Genera] characters of fungi, cell strycty re and nutrition,
18e of Thallus Organization in fungi, 7
3. Unique aspects of (i) fungal cells, (if) molecular biclogy of fungi
wX 4 Types of réproduction in fungi,
5. Classification of fungi as Proposed by Ainsworth (1973) Alexopoulus, Mimsé
Blackwell (1996).Recognition of Fungi as a separate kingdom; splitting of the
(Fungi and allied organisms into three kingdoms- Pro tista, Chromista and
' Fungi,
6.~ Nutrition and growth in Fungi including factors affectin g fungal gmwth.‘
7. Differentiation in fungi: control of i) Dimorphism. if) conidiation. iii) mating
(with the help of Sex hormones), . f
o 8, Heterothallism, Heterokaryosis, Parasexuality and physiological specialization

Unit - II 10 Hours

9. A general account and affinities of the followi g groups with special reference to
Systematic position, structure and reproduction of organisms mentioned

hereunder:
b A. The Fungi belonging o kingdom Protozoa ;
¥ Myxomyeota (myxomycetes): Stemonites, Cerationtyya, ' )

Pla modiophoromycota {FIasmudinphuraIEs} Plasmodiophora,
B. The Fungi belonging to Kingdom Chromista
Qomycota: Sa prolegnia, Phythium, Phytopthara, Albugo,
C. The Kingdom Fungi
a. Chytridiomycota: Synchytrium,
b, BIu&tucladinmymta:ﬂHumyces, Coelomomyces
¢. Zygomycota: Saksanae, Pilobolys, Entomophthors

£ Anamorphic fl._mgi {Deutemm}'cntina}: With reference to their telomorph, also
wherever possible; Cercosporn, He!mr’r:f.’mspoﬁum, C:.rruu!'nn'::, Alternaria, Fusarium

Unit - 111 10 Hours

! x'} 10. Fungal interactions; 1. Role of antibiotics, hyphal interference, Mycoparasitism

NIRLEP KOUR b
Incharge Botany Depart -
R.G. (P.G) College, Mee
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_ourse Biodiversity Conservation and Plant Resources 50 Hours

UnitsT 10 Hourg
il.‘\ ’ﬂhdtvﬁmiwniﬂnmﬁm mPUnllhh‘ﬂlrMmﬂﬂn of MMW‘
Climate change.
2. a!lnll.umtenndammpm .

'* Genetically Modified E}rgardsrm (GMOs),
B, Ompinmﬁnn of plants and animal species.

W
i . Unit- 11 10 Hours
e of Biodiversity: Genetic, Species, Ecological, Evolutionary and
- P@ﬂudhmlt}a
\ e of Biodiversity: (Diversity Indices)- Alpha(@), Beta (B), Gamma(Y)

9». W?ﬂﬂty Crisis: causes and consequences.

“Comservation of Biodiversity :
%t : : National parks, Wild life sanctuaries,

h&mpl'ﬂuﬂmrﬁ and world heritage sites.

ﬁ-mﬂnug : By seeds, reclamation, Afforestation, tree
Mmam,mmwm o

.
w Rehnhuitaﬁunrbf-ﬁndmge:eﬂ ecies,

[ e S i - =

| = Unit- Il 10 Hours

| mm.twmﬁdmmudwmiqngmwmsmuﬂmwm

:"-i

B -EWM&EM&MMMMEMMM {'
o : Endemic species, cultivated plants/ Agro- diversity,

- mmnuﬁ
n.u. mmﬂw

I ﬂl.ﬁ :'
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Curriculum Teaching Plan

Department of Botany

| Year; bag)-99 | Semester: VPR J6 Aok v}

.._'_..Lﬁr_nf_.m,iy#ﬁ Credils: -
“ﬁb_zz._ff-_ﬂ_{l_ﬂ_{'__ Core Compulsory:

Theory:

Course Outcame:

: W aécount & d!ié-e-wlf m-?aﬂ.récz?’iw 2 Zé':-mi’@ !
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Unit Topics | No. of Lectures: |
L ) ) | o et __|
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o LN Bl e ) S0 s sl |
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LD oy PR LA, e Dlliy) ¢ Topt AoV
Cantinuous Evaluation Methods: Test and Presentanen ENNRr = A] |
Rindre hetal, frachiat Mnf nal € [c-/¢ ), W"Mﬂﬁ:
Meeyet (VP ¥, \\‘_\/'

NIRLEP KOUR ,
incharge Botany Departmen
R.G, (P.Q) College, Meerut
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- Course XV D, Diversity in Plants, their origin and evolution 50 Hours
Unit - I e

.. ,-Sustafmb;g Development:
1. Global.movement for sus tainability
% Peaple’s mandate on sustainable development
+ Srategies for sustainable development . et
4. Contribution of telecommunication and information technology to sustainability
3. Social perspectives for sustainable development
6. Political perspectives for sustainable development

7. Concept of circul |
. P ircular economy Unit = 1T 10 P'!ours

. Origin of Agriculture :
- 8 Meaning of Agriculture, Development of Agriculture
9. Origin of cultivated plants, Indo-Burmese Centre of Qrigin,
110. Contribution of Vavilov,
LI V11 Domestication of crop plants
412 Plant introduction

R Unit - III 10 Hours

~Green revolution: :

' . Benefits and adverse consequences, beyond green revolution

. Plants as Avenue trees: Selection of avenues and avenue trees, planting schemes
15, Plants as Pollution control agents: Tolerance of plangs to different pollutants

~ Unit-1IV ' 10 Hours |

evolution and cytotaxonomy of

Cereals and millets (wheat, paddy, bajra and jowar),

gumes (peas, gram, soybean, black gram, lentil and cowpea),
igarcane and starches (beetroot, potato, sweet potato,),

igin of Forage and fodder crops.

~ Unit-V 10 Hours
eneral account of non-wood forest products (N WPEFPs) such as bamboos,
y tannins, dyes, resins and beverages,

ral account of the organizations and functions of Indian Council of °
Itural Research (ICAR). Council of Scientific and Industrial Research
IR)and the Department of Biotechnology (DBT) -

NlRI:EP KOUR

incharge Botany Departm ~nt
R.G. (P.G) Cp!!cgc, Meerut



