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BOT 101: ALGAE, FUNGI AND BRYOPHYTA

ALGAE (20 Hours)

Algae in diversified habitats (terrestrial, freshwater and marine), thallus organization, cell
ultra-structure, reproduction (vegetative asexual and sexual) classification of algae:
based on pigments, cell wall composition, reserved food material and flagellation .
Salient features of cyanopyta, chlorophyta, bacillariophyta, xanthophyta, pyrrhophyta,
phaeophyta and rhodophyta with special reference to Spirulina, Scytonema ,
Dunaliella, Pinnularia, Gonyaulax, Laminaria, Gelidium and Batrachospermum:

(15 Hours)
Economic importance of algae specially in industries, food, fodder, biofertilizers,
Biofuels and algal bloom, isolation and culture of algae. (5 Hours)

FUNGI (20 Hours)

General characters, substrate relationship, cell ultra-structure, thallus organization,cell
wall composition, nutrition (saprobic, biotropic and symbiotic), reproduction ( asexual
and sexual).

(S Hours)
Heterothallism, heterokaryosis, Brachymeosis, parasexuality, sex harmones and recent
trends in classification of fungi. phylogeny of fungi. (5 Hours)

General account of mastigomycotina , zygomycotina, ascomycotina, basidiomycotina and
dueteromycotina with special reference to Rhizopus, Peronospora Neurospora,

Polyporus, Drechslera and Colletotrichum. (6 Hours)
Economic importance of fungi in industries, medicines and as food, fungi as biocontrol
agents, poisonous fungi, mycorhizae. (4 Hours)

BRYOPHYTA (20 Hours)
Distribution. Morphology:. structure, reproduction and classification of bryophytes.

(4 Hours)

General "account of marchantiales, jungermanniales, anthocerotales, sphagnales,
funariales and polytrichales with special reference to
Plagiochasma, Notothvlus. Sphagnum, Physcomitrellu patens and

Polyvrichum. (6hours)

Fossil Bryophytes, evolutionary trends in Bryophytes. (3 Hours)
Economic importance of Bryophyta (3 Hours)

Role of Bryophytes in plant succession. (4 Hours)

Suggested Laboratory Exercises:

Morphological study of representative members of algae, fungi and bryophytes present in
your locality in their natural habitat with special reference to:
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o Algae: Microcystis, spirullina, Scytonema, Ribularia, Duniella, Aulosira, Spirogyra,
Pediastrum,  Hydrodictyon, Ulva, Pithophora, Stigeoclonium, Gelidium and
Batrachospermum: lsolation and culture of algae.

« Fungi: Stemonites, Paronospora, Pythium, Albugo, Rhizopus, Polobolus,Y east, Emericel
la, Chaetomium,Pleospora, Morchella, Melamsora,

Phallus, Poluporus, Drechslera, Curvularia, Phoma, Penicillium.Aspergillus, Colletotric
hum, Fusarium and Alternaria:

« Isolation and culture of fungi using moistened blotters, PDA and Sabouraud’s Dextrose
Agar media.

» Bryophyta : Plagiochasma, Pogonatum, Pellia, Notothylus, Andreaea and polytrichum

Suggested Readings:

1. Alexopoulus, C.J., Mims, C.W. and Blackwel,M. (1996). Interoductory Mycology,
John Wiley & Sons ind.

2. Anderson, R.A. (2005) Algal Culturing Techniques. Physiological Society of
America. Elesvier Academic Press, USA.

3. Fritsch, F.E. (1993, 1945). The structure and Reproduction of Algae Vols. I.
Cambridge University Press, Cambridge. UK.

4. Fritch, F.E. (1945). The Structure and Reproduction of Algae. Vol II . University
Press, Cambridge. UK.

5. Caves, F. Inter-relationship of the Bryophyta, New Phytologist, Reprint No.4.1911,
Indian Reprint, S.R. Techinico , Book House, Patna, 1981, pp. 212.

6. Kashyap, S.R. (1932) Liverworts of Western Himalayas and Punjab Plains (VII. I & II
) Reserchco Publications , New Delhi,. pp/ 137, pp. 129.

7. Richardson, D.H.S. Biology of Mosses. (1981). Blackwell Scientific Publications,
Oxford, , pp.220.

8. Bold, H. C., Alexopoulous, C.J. and Delevoryas. T. (1980) : Morphology of plant and
fungi (4™ Ed.) Harper & Foul Co., New Work.

9. Ghemawat, M.S.. Kapoor J.N., and Narayan,H.S. (1976) : A test book of Algae.
Ramesh book Depot, Jaipur.

10. Gilbert, M Smith. Cryptogamic Botany, Vol. I & Il (2”d Ed.)(1985). Tata McGraw
Hill. Publishing Co. Ltd.. New Delhi.

1. Puri, P. Bryophytes. (1985). Atmaram & sons. Delhi. Lucknow.
12 .Sharma, P.D.(1996). Introduction to Bryophytes Ramesh Book Depot, Jaipur.

BOT 102: Cell Biology

The Dynamics of cell, shape and motility: Structural organization of the plant cell,
Cytoskeleton, microtubules and microfilaments, motor and flagellar movements.

)
Cell wall, plasma membrane and plasmodesmata: Structure and functions, biogenesis, growth
models and functions, ion carriers, channels and pumps, receptors. Role in movement of
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molecules and macromolecules across membranes, comparison with gap junctions.
4

Other Cellular organelles: Structure and functions of micro-bodies. Golgi apparatus,
ribosomes, lysosome. endoplasmic reticulum.

Plant vacuole: Structure and function (6)

Chloroplast and mitochondria: Fine Structure and function of the organelles, their electron
transport systems, import of nuclear encoded proteins, ATP synthases, structure, organization
and function of mitochondrial and chloroplast genomes, mechanism of organelle gene
expression, diversity and evolution of organelle genomes. (6)

Nucleus: Structure, nuclear envelope (karyotheca), nuclear pores, nuclear lamina, nucleolous
and nuclear matrix. 2)

Chromatin organization : Chromosome structure and packaging of DNA, nucleosome
organization, molecular organization of centromere and telomere, nucleolus and ribosomal RNA
genes, euchromatin and heterochromatin, specialized types of chromosomes, polytene,
lampbrush, B-chromosomes , supernumerary chromosomes, molecular basis of chromosome
pairing. (6)

Cell Cycle and Mechanics of cell division: Cell cycle control mechanisms -Negative and
Positive intra & extra cellular controls. Role of cyclins & cyclin depended kinases (CDKs).
Cytokinesis and cell plate formation; The events of m phase, CDK & cyclin B leading to
Metaphase. The spindle assembly check points leading to Anaphase. DNA damage check point
controlled by P 53 protein. Map & mitogen-activated protein kinase (MAPK) : Erk1& Erk2, Ras
(mitogen activated protein kinases). 8)
Mechanism at different stages of mitosis: Cohesins and condensins in chromosome
segregation, Microtubles in spindle assembly, Structure of kinetochore, centrosome and its
functions, Sister Chromatid separation. Cytokinesis actin & myosin in the generation of

contractile ring, somatic metaphase. 5)
Meiosis— Significance, Chiasma formation- Synaptonemal complex, Recombination during
meiosis- Recombination nodules. )

Apoptosis: Apoptosis (Programmed cell death): Mechanism of apoptosis, Apoptosis triggered
by internal & external signals, Apoptosis inducing factors, cancer, oncogenesis & its
mutations. 4)
Cell communication and Signal transduction: Overview of extra cellular signaling signal
molecules- hormones. neurotransmitter proteins, environmental factors
Second messengers and their role in signal transduction - lipid and phosphatidyl inositol
derived second messengers & Role of calcium as second messenger

(6)
Cell surface receptors in signal transduction: G-protein coupled receptor — structure and
function, lon channel receptors, Tyrosine kinase linked receptors. Receptors with intrinsic

enzyme activity (RTK). 5)
Interaction and regulation of cell signaling pathways - bacterial and plant two component
signaling system. bacterial chemotaxis and quorum sensing and Biofilm. 4)

[
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. EM study of cell organelles

. Fluorescence staining with FDA for cell viability.

. Cell wall staining with calcofluor white

. Study of stages in cell cycle

. Mitosis and Meiosis

. Histochemical localization of protein, carbohydrate, fats, starch, lignin, nucleic acids

T R O
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. Isolation of mitochondria and the activity of its marker enzyme, succinate dehydrogenase
(SDH).

8. Isolation of chloroplast and study of its percentage intactness

9. Isolation of chloroplast and study of light reaction system.

10. Demonstration of SEM and TEM.

1. Karyotype analysis.

12. Polytene, lampbrush, B-chromosomes and sex chromosomes,

| 3. Preparation of Polytene chromosome from Chironomous larva/Drosophila larva

14. Orcein and Feulgen staining of the salivary gland chromosomes of Chironomas and
Drosophila.

15. Characteristics and behavior of B chromosomes using maize or any other appropriate
material.

16. Any other practical based on theory syllabus.

Suggested readings:

I. Krishnamurthy, K.V. (2000). Methods in Cell Wall Cytochemistry. CRC Press, Boca
Raton, Florida.

2. Reeve, ECR. (2001). Encyclopedia of Genetics, F. D. Publication, Chicago, USA

3. De, DN. (2000). Plant Cell Vacuoles: An Introduction. CSIRO Publication, Collingwood,
Australia,

4. De Robertis, E.D.P. and De Robertis, E.M.F. (2006). Cell and Molecular Biology.
(VI Edition). Lippincott Williams and Wilkins, Philadelphia.

5. Cooper, G.M. and Hausman, R.E. (2009). The Cell: A Molecular Approach. ( V
Edition).. ASM Press & Sunderland, Washington. D.C.; Sinauer Associates, MA.

6. Becker. W.M.. Kleinsmith. L.J., Hardin. J. and Bertoni, G. P. (2009). The World of the
Cell. (VII Edition). Pearson Benjamin Cummings Publishing. San Francisco.

7. Kleinsmith, L.J. and Kish, V.M. (1995). Principles of Cell and Molecular Biology

(2nd Edition). Harper Collins College Publishers. New York, USA.

8. Harris, N. and Oparka, K.J. (1994). Plant Cell Biology: A Practical Approach. IRL

Press, at Oxford University Press, Oxford, U.K.

9. Gunning. B.L.S. and Steer. M.W. (19960. Plant Cell Biology: Structure and

Function. Jones and Bartlett Publishers. Boston. Massachusetts.

10. Karp, G. (2010). Cell and Molecular Biology: Concepts and Experiments. VI Edition.
John Wiley & Sons. Inc. ¢ )
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PEo Gefteha AULF et al (20000 Aoy intreductices to genetic analysis, \\ H. Freeman
and Company. New York, US
F20 Rana, S NVS2012) Biotechigaes theory und practices ¢ Third edition).

b RURR TR e Y
Rastogs prubiications, Meerut

I3 L and Moore, VL1983 folation o Membranes and Organelies from
Plant ¢ oliss Academice Pressc ondon, Uk

14 Ruju SO and Des KK 01999y Celi Biology New Central Book Agency (P)
Lid.. Calcuna. “

150 Harl DL (1994, (x neties, Jones and Bartiett Publishers International. USA

BOT 103: Microbiology

Introduction and classification:
History. scope and developiments since 3(7" century. Bergey's manual of systematic bacteriology.
Nutritional classification of microorganisms. Modern trends in classification (riboty ping. nucleic
acid hybridization. RN\ 1ingerp nm,n« meievular chronometer).

8 hrs.
Microbial diversity: Occarrence. salient teatures of following: Gram negative bacteria.
spirochaetes. acrohic. unaerobic and microacrophilic bacteria, rickettsias and anoxy genic
phototrophs. oxy vencic phatotrophs. myeobacteria. actinomyceetes, chlamydias, mycopiasma,
archebacteria . methunoves. extremophiics- hatophiles and thermophiles.

10 hys.
Microbial toxins: Pathovenic tvpes of toxins (exotoxin. endotoxin and entrotoxin). o speciiiv
and specific defense mechanisms.
2 hrs.

Morphology, ultra structure and cultivation of bacteria: Morphology and ultra structure of
bacteria. cytoplasmic inchusions, plasmids nd endospores. anareobic and aerobic culture med:z
growth curve. growth kinetics. bateh. contintous culture. growth measurements and pure cuiture
techniques. '

__J

10 brs.
Viruses: Classiticaron and nomenchaure witl covptograms. properties and structure of viruses.
lite cycle and puthozenesis of Inllmxmg; RN sruses-retero. thabdo. hepatitis, swine fluz DNA
viruses- Pox. herpes, measion: Plant virdses cendilower mosaie and urnip vellow mosaic.

Shrs.

Immunology: Goncral aocount of immunity. propertios of antigens and antibodics. antibody
structure and funciion. 10 iy and antibody speciticity. monoclonal antibodies and their uses.
antibody engineering ~crooov. vaceination and vaccines, interferon.

6 hrs.
Microbial associaticn: = abiotic nitrogen fhoation, synrophs . bioluminescence. miveorthizi
VAM fungi and plars o oh promoting v G (PGPRy. 7
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4 hirs.
Application of mic !“lms? s hericuiture and waste muanagenient Food
microbiology: spocicii o contaminaton and spoilage of foad products. application of microbid!
enzymes i food rdosire nncrobiology of fermented mith products and food preservanen
methods. : Industiiad nucrobiotoov mdustrial production of
alcohols. organiv seids. o acids. vazymes. antibion;
Biodegradation. niciemedioton and buodeterioration. Prefimmary wwcount of biofilms. biochips.
biosensors and hicsur o

el PRI el gy,

12 hrs.
Suggested Laberatory Fraereises

I Preparation o vt
slant. deep tube und

o micdin-hiquid and solid media. enrichmen sefective, preparation of
e cultare.

2. Isolation of pure cultere by pour plate. serial dilution und streak plate method.

CStudy of gronids o
CEffectot pHomp. onn

. Sterilization methods

by and Oxvgen, UV, dessication on growih of bacteria,

- Methods o1 quantizain ¢ estimation of microorganisms.

. Total counts <331:L‘z'z,\;\‘\1 ¢ter method). viable counts (plate count). WBC and RBC counts.

-Methods of sty bactena (simple staining. Gram's staining. negutive staining)

L o 1 O e Lo

. Endospore >1:m';m;.

FO. Fermentative procdacion of ethyl alcohol by Yeast.
[ Eatracthon an oot atlatonin in infested foods.
12, Blood grouping
3. Hacmogiohin st
T4, To study
15 To study i
16. Antibiotic !
17, Testig of mik o
18, Qualitative estim ' Phosphorus and Caleium in milk.
19. Determination o ot robable number (MPN),

200 Colitorm test tor noi voater.

21 leolauon ol micreos varismes rom air. water. solb and rhizosphere microfiora,

rnations by replica plating.

satrons in bacterta.

i oradient plate technique and dise methody,

CHoturbidity test for milk.

Suggested readings:

PoFrazies WO and Wosiholt D.C1998). Food Microbiology . Fata Mo Graw Hiil Fublishing
Company b SNew 3
2 Reed v 2o s ido Industrial NMicrobiology s CRN Pubiisiorsc AVE Pubhishing Company

New Do

3. BEdwara D Scioedes, luana, B Paveds, 1998 Bioraeediaten principles, Tata Ve Gy
S ku;". uxl\ l i\i. ,\'\'\“- j)ﬁ'“ﬁ . i =
\,\ el
N
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4. Stanicr Ry Ingraham. John 1. and Muark 1. Wheelispagex. 1992, General Microbiology
Me Mithian Presst UKL
s, ML 7997 Principles-of Mi “uhio!ng’\. Tata Mc Graw Hi'l, Publishing Company

Niichael 1 Chan, ELL.S. and Krieg. N RO 1996 Microbiology, Tata Mc Graw Hill
Company Lid., New DeH »

\adivan. Martinko. Joh! Moand Parker Jack 2010 0137 Fd.) Brock's Biologs of
\hunw vanisim, Prentice Hall, US.

9. Black. 1.4 1995 Microbiology principles and applications. John Wiley, Prentice Hall. US.
10, Michuael RO1999 Introduction of Environmental Microbiologs. ASM books, Washington

\\1 son, S. and Miles. Sir Ashiey \/'ué.i. Principles of Bacteriology, Virologs
& lmmugz;zr “) (6th Ed.). Edward Arnold Pubtishers Lid. London:

12. Colhns, O H. and Patricia, M.Lyne 1976, ]:cmb%a»logica] methods. Butter worth and co.
publisher Lid. Bostan. US.

13. Maier Raina M. Pepper, Lan L, Gerba. Charles P 2009 (11" edition) Environmental
Microbiofiuey . Academic press Elsevier. London. Uk,

BOT 104: Plant Ecology

Science of Fceology: Introduction to ccolovy. evelutionary  ecology, ecological models:
Population: Characteristics of population. popuiution size and exponential growth, limits of
erowth. population dynamics. life histen patern. lertility rate and age structure.
cronth. Competition  and  coexistence. Bitra-specific interactions, interspecific
ws. seramble  and  contest  competition model. mutualism,  commensalism  and
+. prey-predator interactions.

popuiation
popula

interactio

allelopa

25 hours

Vegetation organization: Concepts ot community ;-zg'a-,é
interspec associations, ordination, species diversity
concept ¢f habiat and ecotone, ecological niche.

Vegetation development: Temporal changes (cyclic snd non-cyelic), mechanism of ecological
success crefav floristic and initial floristic compesition). succession models (facilitation.

tleranue
climan.

and irhibition models), Changes in ecosystem properties during succession. concept of

20 hours
Ecosystviis. vature and size of ecosyvstem. components of an ecosystem (producers. consumers
and deconipeoners). Grazing (grassland) and Detriius foed chain in freshwater ecosystems. 1ood
webs. Eeologicai energetic: Solar radiation and evergy miuhes at the earth’s surface, energy {low
models. Producuvity of various ecosystems of the worid and global biogeochemical cycles of
carbon and nnrogen. Ecosystem Management: Homeostusis and cvbernetics of ecosystem.

esilience ot cceststem, Restoration of degraded  cens stems, ecology of plunt invasion.
Ecosvstent wor wes. 20 hours 4 . — P
X g ¥ ! ¥ :
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Biomes Biodiversity & Conservation: Major biomes of the world and Impact of changing
| v biomes, Biodiversity assessment (local. national and global). loss of diversity,
doom (en-situ and in situd and management. Internatonal Conservational organizations.
svyoact of India and related international comventions. Diversty indices. susiainable
Pient natural resource manavement in changing environment. moelecular ecology. genetic
cf smgle and muoluple popuinnon. molecular approach v behavioural ecology.
N wenetics, ’ A 25hours

Suggested Readings

sorth, ROLL 1996, Eeology and Field Biology . Harper Collins, New York.
aller-Dombois. Dooand Flenbere, H 19740 Aims and Mcethods of Vegetation Feology,
Aifey. New York.

Begon. M. Harper. J.i. and Townsend. C.R. 1996, Fcology, Blackwell Science.
Cambridge, U.S.A.

4 Pudwig. )oand Reynolds, JF. 1988 Stanstical Ecolegy - John Wiley & Sons.

Odum. E.P. 1971, Fundamentals of Tcology. Saunders. Philadelphia.

S,

tn

L
v

o Odum, E.P. 1983, Basic Ecology. Saunders. Philadelphia
Barbour. M.G., Burk. TH. and Pitts. W.D. 1987 Terrestrial Plant Ecology.
Benjamim/Cummings Publication Company. California,
8. Kormondy, E.J., 1996. Concepts of ecology. Prentice-Hall of India Pvt. Ltd., New Delhi.
Yo Chapman. J.L. and Reiss. NP9 Feology. Prinapl
University Press. Cambridpe. UK

e« and Applications. Cambridge

9. Molan. B, and Billharz. § 1997 Sustanabihiny Indicaters. John Wily Sons, New Yark.

i1 Hevwood. V.H. and Waison, RO 9SS0 Global Biodiversity Assessment. Cambridge
University Press.

P20N0s. Subrahmanyam and AN SCs Sambamurts . 2000 Leology. Narosa Publishing
House. Delhi

P3.09.K. Maiti. 2004, Handbook of Methods in Envveamental Swdies Vol 1 &2 ABD
Yublisher, Jaipur.

4.0 1. Chapman and M. I Reiss, 19950 1

University Press.

ogv principles and applications. Cambridge

and IB11 Publishing Co. Pyu Tud New Delhi
G, GUE Niller I 2003, Lssentials of Eeology. HE Ediion. fromson. Brooks/Cole

3.C. Faurie. C. Ferra. P Medort and I Dovaux. 2061 Fealogy Science & Practice. Oxford

Suggested Laboratory Exercises
1o o determine minimum size anc number of quadrat required for reliable estimate of
hlomass in grasstands

2. To compare protected and winpeiected grassland stwnds using community coctficients
{stmifariny indices).

5. Toestimate INT of the specios i e urasstand wood

ey caadrat method.

1

40 To dewermine gross and net pletoplankton productiry B b and durlg hottle inethod.
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F'o determine soil moisture content, porosity and bulk density of seils collected from
vanving depths at ditferent locations.

6 1o determine the Water holding capacity of soils collected from differem locations.

T do o actermine pereent oreanic carbon and organ:
cras-'and and torest.

.

matter in the sotls of cropland.

fo coimate the dissoived anyveen

i cutrophie and oligotrophic water ~amples by
wzide moditication of Wrinkler- ‘

v Lo esumate chlorophyil conta cd and unfumigated plants feaves.

G bo estimate rate of carbon dionide ey ol
(bsorption method.

o

den from different seils using soda Line or alkali

3.

Fo sudy environmental impact of o gieen developmental activity using checilist as a
v niethod.

BOT 201 : Genetics and Plant Breeding

Cis-tans test. fine structure d!lcil}Sl§ of ‘.,u-.w},«-u.\. mntrons and their SIgmﬁcancc. Gene fan1xl}.

)

Intreritance and allelism: Mendelios ond non- Nendalian inheritance, Gene interaction:
Complementary genes (9:7 ratioy: Supplenienian e r*’fw 4 & 9:6:1 ratios), Epistasis (12:3:1.
‘ ctosy Duplicate genes (15111 NOEEHBETINS Pethal (;we.\ Poi) s.emc mhemanw LLxtra
's;a-__é voinheritance: Cytoplasmic male steritn .
coant cenes. Hardy-Weinberg Law. Gene frea :am:? gfﬂ@t_\'pc? trequency. Sex detemnnatiow
vism. sex linked inheritance. sex e Characiers and sex reversal, multiple alleles and
sd proups in man, Genome imprinting

9
(eneric recombination: Homologous  cnd homologous  recombinations;  independent
doient and crossing over: molecular mechuiiisn of recombination, Holiday junction. site-
citie recembination, FLPY FRT and cre Lo recombination. role of Rec A and Rec BCD

wmes and other recombinations. (3)
Sintation and types of DNA damage: Mutagens and their u.cus — Physical (Radmtmn\ ) and
Cremoad (Buase analogues. Intercaliting agents, agents and others). Tipes of

dron- Spontaneous and induced mutations deiiial, conditional. biochemical. Toss and gain of
Donct o base substitution. frame-shit coaiad o werminal verses somatic mutation. Nurations
)
Kepair mechanisms  of  mutationzi  DNA O damages-  Direct reversal  or  damages
(Photercacts ation and Dealkylationi. ucision Hopeir mechanisms (NER and BERY Post
roctosson epair mechanisms (Mivieoot repess wnd Recambinauon 1@;\ iry. SON repair
fnheried discases and detects in DN oy E (2]

-
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Mutagenesis: Insertional mutagenesis, site-directed mutagenesis, in vitro mutagenesis and
deletion techniques, Ames test for mutagenesis. Ploidy and their genetic implications.

6))

Chromosome mapping: Linkage map, mapping with genetic markers including RAPD, QTL,
construction of molecular maps, restriction mapping- concept and technique, correlation of
genetic and physical maps. mapping by using somatic cell hybrids. ©6)

Structural and numerical alterations in chromosomes : Origin, meiosis and breeding
behaviour of duplication, deficiency. inversion and translocation heterozygotes. Origin,
occurrence, production and meiosis of haploids, aneuploids and euploids; origin and production
of autopolyploids; chromosome and chromatid segregation, allopolyploids types; genome
constitution and analysis. Evolution of major crop plants, induction and characterization of
trisomics and monosomics.

@®
Molecular cytogenetics : Nuclear 'DNA content, C-value paradox, cot curve and its
significance, multigene families and their evolution, in situ hybridization - concept and
techniques, computer assisted chromosome analysis, chromosome microdissection and
microcloning, flow cytometry and confocal microscopy in karyotype analysis. An idea about
Proteomics, Genomics and Epigenomics.

(7)

Plant Breeding

Genetic system and breeding methods: Selection and breeding strategies for self-pollinated,
cross-pollinated and clonally propagated crop plants, breeding for crop quality, biotic and abiotic

stresses, gene pyvramiding for multi-trait incorporation.
Genetic control and manipulation of breeding systems including male sterility and apomixis.
(6)

Suggested Laboratory Exercises:

1. Study of Hardy-Weinberg Law using simulations.

2. Linear differentiation of chromosomes through banding techniques, such as G-banding.
C-banding and Q-banding.

3. Silver banding for staining nucleolus-organizing region, where 18S and 28S rRNA are
transcribed.

4. Working out the effect of mono- and trisomy on plant phenotype.

5. Induction of polvploidy using colchicine.

6. Different applications of Colchicine.

7. Study of variations in plants due to numerical alteratio{, in chromosomes.

!
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8. Isolation of chlorophyll mutants following irradiation and treatment with chemical
mutagens.

9. Numericals based on inheritance and gene interactions.
10. Flow cytometry and confocal microscopy
11. Any other practical based on theory syllabus.

Suggested Readings:

1. Atherly, AG., Girton. JR. and McDonald. JF. (1999). The Science of Genetics. Saunders
College Publishing. Fort Worth. USA.

2. Burnham, CR. (1962). Discussions in Cytogenetics. Burgess Publishing Co. Minnesota,

3. Busch, H. and Rothblum, L. (1982). Volume X. The Cell Nucleus rDNA Part A.
Academic Press.

4. Hartl, DL. and Jones, EW. (1998). Genetics: Principles and Analysis (4th edition). Jones
& Bartlett Publishers, Massachusetts, USA.

5. Khush, GS. (1973). Cytogenetics of Aneuploids. Academic Press, New York, London.

6. Russel, P.J. (1998). Genetics (S5th edition). The Benjamin/Cummings Publishing
Company INd., USA.

7. Fukui, K. and Nakayama, S. (1996). Plant Chromosomes: laboratory Methods. CRC
Press, Boca ratan, Florida.

8. Sharma. AK. and Sharma. A. (1999). Plant Chromosome Analysis, Manipulation and
Engineering. Hoarwood Academic Publisher, Australia.

. Acquaah G. (2007). Principles of Plant Genetics and Breeding, Blackwell Publishing
Ltd.USA

10. Allard RW (1999). Principles of Plant Breeding (2nd Edition), John Wiley and Sons,
1. Gardner, EJ., Simmons, MJ., Snustad, DP. (2008). Principles of Genetics (VIII ed). John
Wiley & Sons.
12. Snustad. D.P. and Simmons, M.J. (2009). Principles of Genetics (V Edition). John
Wiley and Sons Inc. USA.
14. Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics (XI
Edition). Benjamin Cummings Publishing Company INd., USA.
15. Russell, P. J. (2009). Genetics - A Molecular Approach.( III Edition). Benjamin
Cummings Publishing Company INd., USA.
15 .Griffiths, AJF., Wessler. SR.. Lewontin, RC. and Carroll, SB. (2008). Introduction to
Genetic Analysis ( IX Edition). W. H. Freeman & Co.

16. Pevsner, J. (2009). Bioinformatics and Functional Genomics (11 Edition). John Wiley &
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BOT 202: Pteridophytes, Gymnosperms and Paleobotany

Pteridophytes: Distribution, classification by International Committee of Botanical
Nomenclature (ICBN), Economic importance of Pteridophytes.

General account of fossil Pteridophytes, Psilopsida, Lycopsida, Sphenopsida and Pteropsida
classes.

Morphology, anatomy. reproduction, classification. life history of: Tmesipteris, Lycopodium,
Gleichenia, , Isoetes , Ophioglossum and Azollu.

Origin and evolution of stele. heterospory and seed habit. 20 hrs

Gymnosperms: Distribution. morphology, anatomy. reproduction; classification, life history
and evolution. Cycadales(Zamia),Ginkgoales (Ginkgo), Coniferales (Pinus, Taxus,Araucaria and
Biota), Welwitschiales (Welwitschia), Gnetales(Gnetum).

20 hrs

Paleobotany: History of paleobotany, formation and types of fossils, techniques of study of
fossils, Geological time scale. Brief account of Pteridospermales (Lygenopteris, Medullosa,
Caytonia and Glossopteris).Brief account of Cycadeoidales (Cycadeoidea), Cordaitales (
Cordaites).

Paloeobotany and the evolution of vascular plants.
Applied aspects of paleobotany. use in coal and petroleum exploration. 20 hrs

Suggested Laboratory Exercises:

Morphological and anatomical study of representative members of Pteridophytes and
Gymnosperms in their natural habitat found in your locality with special reference to,
Lycopodium, Isoetes, Gleichenia, Ophioglossum and Azolla in Pteridophytes.

Zamia, Ginkgo, Pinus, Taxus, Araucaria, Biota and Gretum in Gymnosperms.
Collection and study of fossils.

Suggested Readings:
1. Parihar, N.S. 1996. Biology & Morphology of Pteridophytes. Central Book
Depot, Allahabad.
2. Sporne, K.K. 1991. The Morphology of Pteridophytes.B.I. Publishing Pvt. Ltd., Bombay.
3. Stewart, W.N. and Rathwell. G.W. 1993. Paleobotany and the Evolution of Plants. Cambridge
University Press, UK.
4 Bhatnagar, S.P. and Moitra. A. 1996. Gymnosperms. New
Age International Pvt. Ltd.. New Delhi.

5. Singh. H. 1978. Embryology of Gymnosperins. Lnuqlopaedla of Plant Anatomy X. Gebruder

Bomaegel Berlin, Germany. r Y . Mo
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6 Smith, G.M. 1955. Cryptogamic Botany Vol Il Tata McGraw Hill Book Co, NY.

7 Pandey, B.P.1993. College Botany. Vol. II. S. Chand and Company Ltd., New Delhi.

8 Arnold, Chester, A. 2000. An Introduction to Paleobotany. Agrobios, (India).

9 Rashid.A.2001.An introduction to Pteridophyta(ll edition). Vikas publishing house, Pvt. Ltd.,
New Delhi.

10 Sunderrajan,S (2007). Introduction to Pteridophyta, New Age International Publishers, New
Delhi.

BOT 203: Principles of Plant Pathology

e Plant diseases: Introduction and General Account of disease development History of
plant pathology Nature and concept of Plant Disease and evolution of parasitism.
Symptoms of Plant Diseases caused by plant pathogen. (13 Hrs)

e Pathogenesis: Biotic and Abiotic factors in pathogenesis, pathogen factors in disease
development. Penetration, infection. Enzymes and Toxin in Plant Disease ~Host specific
and non-host specific toxin, Concept of Effectors. (15Hrs)

o Disease Development: Modes of infection, Mechanism of Penetration of Pathogens.
Protective and defense mechanism in plants-Morphological and Biochemical(10Hrs)

e Management of Plant disease: Physical ,Chemical and Biological Biopesticides, Plant
Disease Clinics (12Hrs)

e Symptomology, Identification and Control of Following Plant Diseases: ( 20Hrs)

Fungal diseases:
Wheat - Flag smut, Karnal bunt.

Rust of Linseed
Tikka disease of Groundnut
Bacterial diseases:
Wheat: Tundu disease
Black rot of Crucifer
Viral diseases:
,Cadang —Cadang disease of Coconut
Leaf Curl of Tomato
Nematode disease:

Root Knot of Brinjal.

Ear Cockle of Wheat

Non-Parasitic Diseases

Black Heart of Potato ( -
Mango necrosts (f/(,

A_/wb“yfé//
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Water relations to plants: Sotet
reguiation o transprration. Antiranspy;

SN G

Suggested Laboratory Exercises:
colonios by antipiotic disc method

e -oraton of antibiotic resistant
aradient plate method.
Fanging drop method,

;{‘é‘v\r

e Cams st tor different bactena

e Sovaine stainme techinique of bacteria

termination of grosth curve of bacteria

e. llenufication of fungal cultures

e wolation of niicrooreanism from soil

o Suady of followine discase

P bikha disease o groundnut
o BRlack rot UIFL'T!LC.EY‘CI‘

S0 bundu disease of wheat

40 teatcuri of Tomaio

S Rootknot of Bringal

i

O, Far cockle of wheat

=)

NMango necrosts

Suggested Readings:

. Agrios. G\ 2005, Plant Pathology. Sth edition. Academic Press, New
York. USA.

2. Alexopoudos. 10 CAY, ~and ML Blackwell. 1996. Introductory
Myeology. dih edition. fobn Wiley and Sons, Inc., New York. USA

3. Khan, JoA and b Diihsoe 20020 Flant Virus as Molecular Pathoge

.

ns. The Haworth Press fnec B8y
4. Mehrotra, RS and v weaews 2603 Plant Pathology. 2nd

Fditton. 1A TA NcGraw Hait Pob company Lid, New Delhi.

5. Singh. R.S. 1982 Pl Pathoccas The Fungi. Oxford and IBH Publishing
Company. New Delhi Jndie

6. Singh. R.S. 198y, Plunt Paiheuens Phe Prokaryotes. Oxford and [BH
Publ. Company. New Deiie Bndm
7. Trigiano. R NN Windham and A Windham. 2008. Plant Pathology:
Concepts and [aboratory Fxercises Tid edition. CRC Press.

8. Vidhyasekram. P. 2002 Conese Lncyelopedia of Plant Pathology . Food
product Press and Haworth Press Bie Simehamton. Ne

BOT 204: Plant Phyvsiologyv and Metabolism

)

Cpemical potential . water potential. Stomatai
Viembrunce  transport: Passive nen-mediated

Gansport, Nernst equation. piss e medared aeper VTPAdrive acuve transpert.  port
i g , 10
{
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Biomolecuies: Conerar structure, classification. properties. distribution and functions of primary
metabolites:  curhohyvdrates. proteins. amino  acids. lipids) and  secondary  metabolites ¢
flavonoids. terds. storoids)and their role in plant detonse mechanism. Ramachandran Plot tor
amine acids : ’ 15Hrs

Carbohvdrate metabelism: Synthesis of carbohvdrate osvnihetic pigments. absorption and
transtormation of radiant energy. ( Lightharvest compicst HO) photo-oxidation. Red drop eftect.
Emersion enhancement effect. Photosynthetic gquantu sield, Photorespiration, CAM, factors
affecting photesynthesss. Industrial Photosynthesis.
.Degradation o1 € arbohvdrate: Glveolvsis. Krebs cr\glcﬁ:’;";g‘w*nn Transport System(ETS), Pentose
phosphate  pethway. Hexose monophosphate  shunt. vhoxviate pathway.  Glycogenesis.
~ Resporatory inhibitors, High energs oo mds. their svnthesis and utilization.

15Hrs
crie Noduie development Amino Acid

gluconeoye

N, metabohsm - N ixaton symbiotic and
Metabolisn:

Fat  metabolism: Synthesis  of  long  chain »acwds. lipid  biosynthesis, &
oxidation. ‘ ’ 10Hrs
Enzyvmes-Dicovery and nomenclature, characterstics of enzymes. Concept of holozymes,
apozymes. vocizyme. Regulation of enzyme activity. mechanism of action. Michaelis, Mention
equation. SHrs

Plant growth regulators :( Natural and synthetic)

Chemical nunire. bioassav, physiological effects and mode of action of Auxins, Gibberelines,
cytokinines, sscisic acid and ethylene. Morphacting, Mathvlhyvdrazide. Strigolactones, Salicylic
acid. Brassinosweroids. 5 Hrs.

Bot 301: Molecular Biology

Genes and 3184

TR
iy

Evidences of DA and RNA as the genetic material havteria s irus and eukaryotes Double
helical structare of DNAL DNA supercoihng. Codine DNAL gene mutations, ORF, gene
structure. Evons and Introns. Non-coding DNA & RNA. 05

DNA rephoation, damage and repair

Initiation oncation  and  Termination.Replicons-lear.  ovevlar and  D-loops,  DNA
polymerases, helivase. and other enzymes and proteins uscd i repication. coordinating synthesis
of the leading and lagving strands. Okazaki fragments, woponomoerase activity. causes of DNA
damage and moelecula mechanisms of repair - exciston repar svstem in bacteria and eukarvotes.
base excision. recombmation repair sy Stcms and SO 10

e

Transeription. posy rranseriptional changes

MRNA - stroche :»mi\mmm and  cubonene KN moivmerases. Transeriptional

factors.promnics wopwnces, hinding sites for 500 nokymorase, tas cription initation. promoter

versity of R sihan -
JAIPLE .
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Son. termination. attenuation and antitermination. Role of Enhancers.

clearance and clonw
repressors. mediators and silencers. transcription mhibitors,

RNA splicing and ;

coossing - capping. pohvadenylation. sphcing, spliciosome. mRNA stability.

trapsesteritication. 11b04}1ﬂ€5. RNA editing. 15

Translation

Structure of tRNAL ribosome. Genetic Code. Translation-formation of initiationn complex,
initiation factors and their reculation, elongation and elongation factors.aminoacylation of tRNA.
aminoacyt IRNA svpthatase. and termination in Prokarvotes and Lukarvotes, translational
inhibitors. Co and post transiational modification of proteins. 16

Gene regulation

Lac and Trp operones. ¢is and trans acting elements. cukarnyotic transeription regulation:
Differential gene expression. Regulation of chromatin structure (Histone modification, DNA
methvlation.  Fpizenctic  Inheritance).  Regulation of  Trenscription  Initiation  (Role  of
[ranscription [actors. Enhancers). Post transcriptional regulation, gene silencing (RNA
interference: eftect of mIRNA and siRNA). Epigenome & epigenetics 12

DNA Cloning and Characterization

Restriction and other enzymes. Expression vectors. basic steps in gene cloning. genomic and c-
DNA libraries. electrophoresis, blotting techniques (Southern. Northern and Western), gene
sequencing methods Sanger’s methods & Maxam Gilbert’s method) . nick translation, DNA
finger printing. PCR and RT-PCR, DNA microarrays. DNA- prowein interaction ( DNA
footprinting. veast two-hybrid system) & Cluster analysis. 08

Genes X Oxtord L.‘ni\ ersity Press. New York,
CAlberts. B Braov Do Lewis. Jo Raff. M. Roberts. K. and Watson.

M/

3. 1999, Molecular

molm v oi the Cell, Garland Publishing, lnc.. New York

-

s Wolfe, S 1993 Molecular and Cellular Biology. Wadsworth Publishing Co.. California,
LISA.

4. Rost. Toetall 1998, Plant Brology. Wadsworth publishing Co.. California, USA.

3. Buchanan. B.33.. Gruissem, W.. and Jones, R.L. 2000. Biochemistry and Molecula
Biology of Plants. American Sociery of Plant Physiologists, Marvliand. US A,

6. Lodish. H. Berke AL Zipursky. S.1.. Matsudarra. P.. Baltimore, D, and iamell. J. 2000.
Molecular Cell Biology (4th Edition). W.H. Freeman and Co.. New York, USA.

ToGlick. BROand Thompson. JE. 1993, Methods in Plant Melecular. Biology and
Biotechinelogy. CRC Press. Bocea Raton. Flonda.

S o Glover DAL and Hames, B.D o tEds 1995 DA Cloning 1A Pra

Al Approach,
Core Techniques. Znd cdition, PAS IRE Pross at Oxdford University Press Oxtord

SoHacket PBLTochss B and Nessang, B TONY i Inroduction o
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DNA Techniques: Basic Experiments in Gene Manipulation. The Benjamin Cummings
Publishing Co. Inc.. Menlo Park. California,

10, Shaw, C.H. (L.do. 1988 Plamt Mateculur Biology: A Practical Approach. IRL Press
Oxford.

[T Albert B. Brax. D Lewis 1o Rati Mo Robert. Koand Watson. 110, 1989, Molecular
Biology of the Cell (2nd ¢dition- 1 iarfund Publishing Inc.. new York

12. Malacinski. G.M.and Fretteider. 101998 @ Essentials of molecuiar Biology (3rd edition).
lones and B Artlet Publishers. Inc. L ondon.

See the following Review Journals:

Annual Review of Plant Physioiocs and NMelecular Biology.

Current Advances m Plant Sciciices
Trends in Plant Sciences
Nature Reviews: Molecuin anae ¢ o Brology
Current Brology
Suggested laboratory Excrcises
I. Isolation of nuclei wid idonntication of histones by SDS-PAGE.
. Isolation of plant D\ i its quantitation by a spectrophotometric method.
Isolation of DN AL sind preparanion of “cot’ curve.

B N

- Restriction digesticrr of plant DNALits separation by agarose gel electrophoresis and
visualization by eth i bromide staining,

Jsolation of RN ard vt

. Polymerase Chuain reacton

ton by spectrophotometric method.

. Southern blot anuly~:~ tivine @ gene specific probe.

. Determination of' S o o BN By comparison with DNA Ladder electrophoreticaly.

O 00 ~1 O\ W

SImmunologicut tecrigus o Cachieriony method. ELISA and western blotting.

BOT 30Z: Taxonomy of Angiosperms

Biosystemic studies: Posoboics coneept. nethods of biosystematics. biosvstematics categories
Ecads. Ecotypes. coencspoecios. cvelution and differentiation of species - various models.
(4 Hours)
International code of botanical nomenclature: principles. rules and recommendations.

faxonomic concept  Hicrarchy,  species. genus,  lfamily  and  other  categories.
(10 Hours)

Taxonomic literature: | i Monograph. feones. Library., Manuals, Journals. Periodicals.

Index. (4 Hours)

Taxonomic tools and tecirniques: Herbarum: preparation. maintenance. utihiv, important

national. internationad b osornarias serofogical, Molecular weohnigue, OFS and Mapping

brodiyersity. (i Hours)

/
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23
Taxonomic evidences:  Morphologs.  Anatomy. Palynology.  Fmibriology.  Cytology,
Phytochemistry and Genome analy sis, _ (10 Hours)

Classification: Phenetic system: Phyviocenetce- Cronquist. Dahleren. Thorme and APG svstem
with merits and demerits of these sysiems (6 Hours) ‘
Salient features of the groups Polypetalae.  Gamopetalac.  Monochlamydae  and
Monocotvledons including their important & umilies. (10 Hours}

Phylogeny of Angiosperm: Ancestors of angiosperms with special reference to Amporella. time
and place of origin of Angiosperms. H it of Angrosperm. primitive living angiosperm. inter
refationship among the major groups of Angiosperm. {6 Hours)

Suggested Readings: '

FoColes A Numerical Faxonomy. »\cam’emb Press. London

3]

- Davis. PH. and Heywood. V.H. 1973, Principles of Anuiosperms Taxonomy. Robert E.
Kreiger Pub. Co. New York.

3o Grant. VP97 10 Plant Specimen. € olumbia Universiny Press [ ondon,

4. Grantc Wb 1984 Plant Biosystematics. Academic Press London, v

S Harrison. 111 1971 New Concepts in Flowering Plant Taxonomy . Rieman Educational
Book [wd T K.

0. Heslop- tlarrison, J. 1967, Plant Taxonomy. knglish Language Book Soc. & Edward
Arnold Pub. Lid. UK.

7. Hevwood. V.H. And Moore, D.M. 1984, Current Concepts in Plant Taxonomy.
Academic Press. London.

& Jones. A.D. and Wilbins. A.D. 197]. Varmations and Adaptations in Plant Species.
Hiemand & Co.. New York.

9. Jones. S.B. 0y and Luchsinger, A.LE. 1986, Plant Systematic (2™ i:dition). Mc.Graw-Hill
Book Co. New York.

O Nordenstam. B L Gazaly, G, and Kassas. M. 2006 Plant Systermatic For 217 Century.

Portlend Press btd. 1 ondon

PLoRadtord. V1 19800 Fundamentals of Plant Systematics. Harper & Row Pub.. USA

PL 19780 Lanbryology of Gymnosperms. Lncyclopedia of Plant Anatomy X.
Gebruder Bortracger. Berlin.

I3 Solbrig. O F And Solbrig. D). 1979, Population tiology and kvolution. Addison-
Westley Publicating Co. Ind USA.

L4, Sotbrig. 0.1 19700 Principles and Methods of Plant Biosysiemnatics. The Macmillan
Cocollier- NMacemillan Ltd.. London.

15, Stabbings. G 19740 Flowering Plant- Fvoluton above Species fevel Edward Armold
Lid. Lenden.

16. Stace. C.A. 1989 Plant Taxonomy and Bioswstomativs (2 Fdition) Edward Arnold
i 1 1 i
LG London.

17, Takhtajan. A1 19970 Diversity and Classitication of Flowering Plants. Columbia
Cniversiny Pross Ness Yok, '

I8 Woodland D W10yl Contemporary Plant Syetematio. Prentice Hall New Jersey.
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Suggested Laboratory Exercises:

1. Description of a specimen from representative, locally available families.

List of Locally Available Families

(DRanunculaceae, (2) Capparidaceae, (3) Portulacaceae, (4) Caryophyllaceae, (5)

Malvaceae, (6) Tiliaceae, (7) Sterculiaceae, (8) Zygophyllaceae, (9) Rhamnaceae, (10)

Sapindaceae, (11) Leguminosae (12) Combretaceae, (13) Myrtaceae, (14) Cucurbitaceae,

(15) Umbelliferae - Apiaceae, (16) Rubiaceae, (17)Asteraceae, (18) Primulaceae, (19)

Plumbaginaceae, (20) Asclepiadaceae, (21) Convulvulaceae, (22)Solanaceae, (23)

Boraginaceae, (24) Polemoniaceae, (25) Acanthaceae, (26) Pedaliaceae, (27) Martyniaceae,

(28) Bignoniaceae. (29) Labiatae, (30) Nyctaginaceae, (31) Polygonaceae, (32)

Chenopodiaceae, (33) Amaranthaceae. (34) Aizoaceae, (35) Molluginaceae, (36)

Euphorbiaceae, (37) Commelinaceae and (38) Cyperaceae.

2. Description of a species based on various specimens to study intraspecific variation: a

collective exercise.

3. Description of various species of a genus, location of key characters and preparation of

keys at generic level.

4. Location of key characters and use of keys at family level.

5. Field trips within and around the campus, compilation of field notes and preparation of
herbarium sheets of such plants, wild or cultivated, as are abundant.

6. Training in using floras and herbaria for identification of specimens described in the
class.

7. Demonstration of the. utility of secondary metabolites in the taxonomy of some
appropriate genera.

8. Comparison of different species of a genus and different genera of a family to calculate
similarity coeffecients and preparation of dendrograms.

BOT 303: Plant Morphology and Developmental Anatomy

Introduction: Unique features of plant development, differences between animal and plant
development. 4
Seed germination and seedling growth: Metabolism of proteins and mobilization of food
reserves, tropisms during seed germination and seedling growth, hormonal control of seedling
growth, gene expression. use of mutants in understanding seedling development. 15

Shoot development: Organization of the shoot apical meristem (SAM), cytological and
molecular analysis of SAM, control of cell division and cell to cell communication, Stem cell in
plants, Primary and Secondary tissue differentiation, control of tissue differentiation, especially
xylem and phloem, secretary ducts and laticifers, wood development in relation to environmental
factors. 15

Leaf growth and differentiation: Inception. phyllotaxy, control of leaf form (leaf meristems
and other factors). differentiation of epidermis (with special reference to stomata and trichomes)
and mesophyll, kranz anatomy. Leaf traces and leaf gaps, fransfer cell 14
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Root development: Organization of root apical meristem (RAM), vascular tissue differentiation,

lateral roots, root hairs, root-microbe interactions. 6
Seed coat development: External and internal morphology of seed, seed appendages, ontogeny
of seed coat in various families. mature structure, spermoderm patterns. 6
Suggested Readings:

1. Atwll, B.J. Kriedcrmann, P.E. and Jumbull, C.G.N. (eds). 1999. Plants in Action :
Adaption in Nature Performance. in Cultivation, MacMillan Education. Sydney,
Australia.

2. Bewley. J.D. and Black, M. 1994. Seeds: Physiology of Development and
Germination, Plenum Press. New York.

3. Burgess, J. 1985. An Introduction to Plant Cell Development. Cambridge University
Press, Cambridge.

4. Fahn, A. 1982. Plant Anatomy. (3rd edition). Pergamon Press, Oxford.

New York.

10. Raven, P.H., Evrt. R.F. and Eichhorn. S. 1992. Biology of Plants (5th edition). Worth, -
New York.

I'l. Salisbury, P.B. and Ross. C.W. 1992. Plant Physiology (4th edition). Wadsworth
Publishing, Belmont. California.

12. Steeves, T.A. and Sussex. .M., 1989. Patterns in Plant Development (2nd edition).
Cambridge University Press, Cambridge.

13. Waisel, Y., Eshel, A. and Kafkaki. U. (eds.). 1996. Plant Roots : The Hidden Hall
(2nd edition). Marcel Dekker, New York.

Suggested Laboratory/Field Exercises
1. Study of living shoot apices by dissections using plants such as Tabernaemontana, Albizia
2. Study of cytohistological zonation in the shoot apical meristem (SAM) in sectioned

and double-stained permanent slides of a suitable plant . Examination of shoot apices in a
monocotyledon in both T.S. and [..S. to show the origin and arrangement of leaf primordia.

3. Study of alternate and distichous. alternate and superposed, opposite and superposed,
opposite and decussate leaf arrangement. Examination of rosette plants (Launaea,
Mollugo, Raphanus. Hyoscyamus eic.) and induction of bolting under natural
conditions as well as by GA treatment.

4. Microscopic examination of vertical sections of leaves such as

Eucalyptus, Ficus, Mango, Nerium. maize, grass and wheat to understand the internal structure
of leaf tissues and trichomes, glands etc. Also study the leaf anatomy C3 and C4 of plants.

5. Study of epidermal peels of leaves such as Coccinia, Tradescantia
. / and final structure of stomata apd prepare
etc. to study the development and final s u /{ prep Q,/?

stomatal index. VW(/ 7 9% S Hegistrar {Avad.)
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6. Study of types of stomata in plants belonging to different families.
7. Study of whole roots in monocots and dicots.

8.Examinatian of L.S. of root from a permanent preparation to understand the organization of
root apical meristem and its derivatives. (use maize, aerial roots of banyan etc.)

9. Study of lateral root development.

10. Study of leguminous roots with different types of nodules.

11.Study of primary and secondary tissue differentiation in roots and shoots.
12.Study of seed coat types- Pisum. Cucurbita, wheat.

13. Study of vascular tissues by clearing technique

BOT: 304 A - Advanced Plant Pathology I

Plant Pathology: History & Scope : Parasitism and disease development, Host-Parasite
interaction , pathogenicity, (5 Hrs)
Dispersal of plant pathogens —Direct .Indirect and Biological Transmission (5 Hrs)

Host Factors in Disease Development: Inoculum Potential, Protective and defense
mechanisms in plants. Phytoalexins .Genetics of plant disease .Phenomenon of resistance and
susceptibility. Gene tor gene hypothesis, (10 Hrs)
Alteration in plant physiological method due to plant pathologen interaction. (5 Hrs)

Symptomology, Identification and Control of following plant diseases (35 Hrs)
Fungal Diseases:
Crucifers —Alternaria blight
Paddy — Paddy blast
Leaf rot and Foot rot of Pan (Piper beetle)
Red rot of Sugarcane, Flax rust,
Bacterial diseases
Brown rot of Potato,
Blight of Rice,
Crown Gall disease of stone fruits
Angular leaf spot of Cotton.
Phytoplasma Disease:
Little leaf of Brinjal.
Sesame Phyllody.
Plant Galls: Classification, developmental anatomy. host- parasite interaction and
physiology of Insect induced plant galls of Rajasthan. Economic significance of
galls
Plant Gails : Galls of Pongamia, Cordia, Prosopis and Salvodora
Nematology: General account of nematode disease, Symptoms caused by
nematodes.Methods used in Nematology. Control of plant parasitic nematodes,
Inter relationship between nematode and other Plant pathogens
Nematode Disease: Molva disease of Wheat anzBarley, Soybean Cyst nematode

: et 6 Qj?/'
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Suggested practical :-
Histopathology of nematode infected roots
Study of following disease
¢ Red rot of Sugarcane
¢ Paddy Blast
e [lax rust,
¢ Crown Gall disease of stone fruits
¢ Angular leaf spot of Cotton.
o Little leaf of Brinjal,
¢ Sesame Phyllody,
e Galls of Pongamia, Cordia , Prosopis, Salvadora
¢ Molya disease of wheat and Barley
¢« Soyabean cyst nematodes

Suggested Readings:

1. Agrios, G.N. 2005. Plant Pathology, Sth edition. Academic Press, New
York. USA.

2. Alexopoulos. C.J.. C.W. Mims and M. Blackwell. 1996. Introductory
Mycology. 4th edition. John Wiley and Sons, Inc., New York, USA

3. Khan. J.A. and J. Dijkstra. 2002. Plant Virus as Molecular Pathogens. The
Haworth Press Inc. USA.

4, Mehrotra, R.S. and A. Agarwal. 2003. Plant Pathology. 2nd

Edition. TATA McGraw Hill. Pub. Company Ltd. New Delhi.

5.Singh, R.S. 1982. Plant Pathogens: The Fungi. Oxford and IBH Publishing
Company, New Delhi. India

6. Singh. R.S. 1989. Piant Pathogens: The Prokaryotes. Oxford and IBH
Publ. Company. New Delhi, India.

7. Trigiano, R.N., M.T. Windham and A.S. Windham. 2008. Plant Pathology:
Concepts and Laboratory Exercises. 2nd edition. CRC Press.

8. Vidhyasekram. P. 2004. Concise Encyclopedia of Plant Pathology. Food
product Press and Haworth Press Inc. Binghamton, Ne

BOT 304 B: Seed Science and Technology -1

History of seed testing and its importance to agriculture, aims of seed testing, Seed- definition
and its types. Sampling of seeds. purity analysis (physical and genetical), seed moisture content,
germination test. rapid test of viability and evaluation, seedling evaluation, various methods of
seed separation, cleaning. drying and Seed processing plant d?,d'lts process.

/
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Gross architecture of seed structure of angiosperms, identification and structure of seeds of
important crop plants with special reference to Rajasthan (wheat, pearl millet, mustard, gram,
pea, spices) and Identification of designated objectionable weeds at seed level. 12

Principles of seed production. seed production in self and cross pollinated crops; hybrid seed
production. Production of foundation and certified seeds; synthethetic seed, terminator seed
technology, Physiology of seed germination; seed and seedling vigour. 12

Seed storage methods. principles for safe seed storage, effects of storage, mycotoxins,
Deterioration of seeds in storage by micro-organisms, insects and rodents; detoxification, control
of seed deterioration. 12

Seed certification standards and quarantine regulations. International cooperations, International
Seed Testing Association - Rules and recommendations, Certificates, other seed certificates;
Indian Seeds Act and recent amendments, National and Regional Seed Corporations of India -
their organisation. aims and functions. National and International Co-operation in Seed
Pathology. Sanitary and phytosanitary (SPS) agreements of WTO. 12

List of suggested Practical exercises:

1. Structure of seeds of some crop plants (wheat, pearl millet. mustard, gram, and pea).

. Preparation of inventory of designated objectionable weeds at seed level and
identification.

. Identification of seed coat cracking.
. Study of physical purity of seed sample.
. Study of seed germination, seedling abnormality and seediing index.

3]

. Determination of moisture content of seeds.
. TZ test for seed viability
. Assay of enzymes in crop seeds.

0 N N s W

9. Preparation of synthetic seeds.

10. Localization of starch, protein, lipids, tannins, phenols and lignin in seed sections.
Il Isolaton and identification of storage fungi.

12. Preparation of phytosanitary certificate etc. of seed lot.

Suggested Readings:

I. Agarwal. V.K. and Sinclair. J.B. (1987).Principles of Seed-pathology, II edition
CRC tewis Publishers, Boca Raton, New York. London.
2. Agrawal. R.L. 1980. Seed Technology. O v_brd and IBH Publishing Co. Pvt. Ltd.

New Delhi. y ( ) %/
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3. Anonymous (1985, 2014). International rules for seed testing. International Seed
Testing Association (ISTA). http://www.seedtest.org/en/home.html;
http:/www.seedtest.org/en/international-rules-_content---1--1083.html

4.Bewlev. 1 D. and Black. M. 1983. Physiology and Biochemistry of Seeds in
Relatior: 1o Germination. Volume [ & II. Springer-Verlag, Berlin, Heidelberg,
New Y k.

5. Copeland. i..0. 1976. Principles of Seed Sci. and Technology Minnesota, USA.

6. Khare. D. and Bhate, M.S. (2014). Seed Technology. Scientific Publishers (India),
Jodhpur. Revised 2™ Ed.

7. Kulkarni. G.N. 2002. Principles of Seed Technology. Kalyani Publishers, New
Delhi.

8. Neergaard. P. 1986. Seed- A horse of hunger or a source of life. Revised print of
Danish Government Institute of Seed Pathology for Developing Countries.
Hellerup, Denmark.

9. Winton. A. L. and Winton, K. B. (1932-1939): The structure and composition of
foods. Vol I and II: John Wiley and Sons, Inc., New York.

BOT 304 C: Ecosystem Ecology

Grassland Ecosystems  haracteristics ol grasslands. stratification, grasslands and grazing, grasslands
and drought, grassland @i animal lite, Grasslands types with special reference to Prairie and Savannah,
Indian grasslands. 10 hours

Freshwater Ecosystems -(lassification of Freshwater Habitats, Lentic: Lakes & Ponds: Temperature
and Oxygen stratification. Zonation based on light penetration, Flora and fauna, Productivity classes of
lakes, Marshes and Swamps, Bogs

Lotic: Springs, Streams and Rivers. 10
hours

Marine and Estuarine Fcosystems - Characteristics of marine environment: Salinity, Temperature and
pressure, Zonation and Stratification. Tides, Estuarine ecosystem: Types of Estuaries. Flora and fauna,
Estuarine productivity. Corit reef ecosystem, Mangrove ecosystem

10 hours

Forest Ecosystems - Stratification of the forest, Forest types -Boreal, Temperate and Tropical forests,

Forest animal life 5
hours
Urban Ecosystemn -l ;0 environment and Climatic conditions, additional physical complexes

(modified surfaces mcluding parking lots, roofs, and landscaping, buildings, transportation
networks, infrastructure and public amenities), flora and f na (human bem}gs as largest macro
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consunmcr). Implication:

floods. waste disposal.

Rural ccosyvstems: Ruf

implements and mas

pestcides and drinking

< of urbanize o problems of air pollutants, drinking water supply.

2 hours

arnd climate, physical complexes (fields, ag
tiiaa. Problems ot discharge of chemical
cors Nhmaoe o owastes Prinaple: Social Forestry

2 hours

s

Desert Feosystem: Descri: Definition cioaiiceuon (hot and cold). physiography. desert teatures. flora.

tauna and water. formatan opograp

Sand dunes:

Vegetation types and pioy

Suceession i vegetalion oo

plants i general cconomi

tracts of Rajasthan and pians of sg

the management of salt
15 br

Suggesied Readings

FooPo L Jaiswal
CAR. New Delh

20 Smiuth. R Tyun

3. Subrahmanyan. -
Delhi.

4. G M Masters
Learning Privai

S0O0W P Cunning,

and Applications

atfected

c~uribution and characteristics of world deserts: Thar desert:

and morphology of vand dunes:
Sreetcad production, conservation of flore and fauna, wild life,
Sanand coastal sand dunes, economic importance of desert
tamine food plants and crops): Saline Arid zones: Saline
rid zones (Halophytes), Economic and social considerations in
sorestation in salt affected soils, Importance of halophytes.

vaornInuh

wesieris

Piaits

Wadhv s oo o NN Chhabra (Eds)). 1983, Desernrication and s Control,

Poofogy urd Field Biology. Harper Collins, New York,
and AV S~ sambamurty 2000, Ecology, Narosu Puniishing House, New

Pl 2ot inuoduction to environmental engineerine und sciences, PHI

gham. 2003, Principles of Environi:
! Publishing Company Limited, New

PScience: Inguiry

Suggested Laboratory Excreises

¢ Find out stomatu!

¢ Study of trichom

focality.

e of Nevopbaies ( \erium, Calotropis. Zizyphus.y srowing i vour

oot seropinies (Zinvphus. Lantana, Calotrapis. ey orow

jocality,

(]

g i oyour

o Study spread of root svsten of ¢ perennial species in the soil

o Study ecological wdaptations o+ halophyies in vour nearby area.

e ~eed Viabilin b
«  Duormancy (seed

e Noimoisture da
o Saliuy of soil s

e Study of Canopy

e Latimate primary ool

e  Nleonlealarea ot |

¢ Reigtive humidits

RS ICAC IR B seeds .

SCTalhe e coretitdepths

cied Basal Cover Urrees i your study area

wor tody by light and dark bottle niothod

poant Spedies oo i oyour area by graph methodd Qﬂ
3o N BERIPRS /

=

. o . : ‘. Y ey . {8 g -1}
« Dachiitensity by s i T as R Reg;slmr i_.x&..ns h
. FA L. i . Y B P I

e Narh hotand coldcoovert vpvo o { ¥ v Cpivergity o Ral"-‘“"-"ﬁ’ !
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BOT 304 D -

Proteins and Fozvme
-nzyme Kinetios, \ich
co-operativity,
catalvsis. covalent cata
.enzyme for catalvtc

regulation. active sites.

Vlenten Sl

enzym --wnundmw .1:‘:\1‘ FC

~.uhjmsn._

-*cilniquc\ o m‘otcm puritication. pmlci”
dand significance of K
number.
-metal on catalysis, electrostatic state bonding. Lysozyme as model
I\L_'uldlmn of ¢nzame
czymes. activators and mhibiors. 20Hrs

Advanced Plant Physiologyv |

«cqncncing and proteomics.
alue. negative and positive
Catalyue mechanisms: Acid-Base

activitv: feedback and  allosteric

Nucleotides metabolivn Bios_\mhc\is of Ribonucleotides and ot Deoxy-ribonucleotides-
salvage and denovo pur wavs, nucleotide degradation. ISHrs
Vitamins: Water and tat soluble vitamins . biochemical funciiens of thiamine, riboflavin

nicolinic acid.
Vitamm A and Vitamin D.
Secondary Metabolotes:
rotenoides).

Suggested Reading-

<o DL, Cox MM - Pr
Worth New York. q(

I. Lehnmnger AL, N
Macmillan Publishe -

cJain B Fundanienial of Biochemistry,
Delhi. 1990,

2. Voet D Voet JG

Suggested Laboratory Exercise

CQuantiss cstimation ol prowins
metho
2. Desalu

3 Isolatior

4 obffect oo e and enzyme coneentiate
Phosy o N\datrate reductase
SOCuanut aen of Vilamin C.

pentothenie acid, pyridoxine. biotin.

Detailed account of Coumarins. Lignins. In
Tannins, Fiavonoids. Alkaloids and Steroid.

Ind od.. S,

- Biochemistry. 2nd edition. Wi

crproteins by el Fritranon

sbcasein from nndK and st ae

folic acid. viiamin B12. ascorbic acid.

1 OH 'y
seticides( pyrethrins and
ISHrs

neiples of Biochemistry. 3rd edition.
0.

‘hand & Co. Ltd., New

ev. New York. 1995,

m the given plant material by

Lowry’s

\-hsw.;m:f,uouraph\ using sephadax.
antficanon.

noon rate of

reaction of enzame. Ex.- Acid
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o0 b xracte and identification of flavonoids and alkaloids through TEC,
7oPreliminany detection of flavonoids. alkalonds and steroids.

BOT 364 0 «DVANCED MORPHOLOGY AND MORPHOGENESIS-I

Floral anatomy und it ol in explaining the morpholosy of the Stamen and Carpel,  seed and

pericarp and them wane o significance. 10
Anther-orvanizanonal o onship ol anther tssues o ainastiucture aspects of
microsporogenesis. posc-sporoderm pattern. polien anadysis. pollen fertility and sterility,
atlergy due 1o polien, \ soility. storage and germination of pollen. 12

Embryo sac - basic 0o~ and their inter-relationships. vitvastructural aspects of embryosac
developmen: Polien pi.iimteraction. oytomorpholeay of stvie and stigma, role of pollen
ultrastructur.:d studics v polien tube growth in the pisul cinemeotropism. fertilization. i3

Endosperm - {nter-relationship of the major types of endosperms. ¢yvtology and role, in embryo

developmen:. 5
Embryvo-. F'mbrvogenic faws Major types of embiogenesis, cell ineages. Apomixis — types.
agri-horticuitural imponaoe, 10

Embrvological features of the following families : Santudiceae. Loranthaceae, Podostemaceae.
Onagraceae. ¢ speracese | yocarpacede, Boraginaceae. Coompanulaceae and Tropeolaceae. 10

Suggested Keadings
VoBhopwars ~ s and B oaioazar, SOPL 20000 The Embn oloes o Angiosperms (4th

revised apd on rcededil + o WVikas Publishing House, Now fiedic

2 Fahno A Plant oondomy. Ord edition). Pergamon Press. GOxndor
New York
3 Leins. Poofocheer, SO and Endress. PR E988. Aspects af Foorad evelopment, J.

Cramer. G

4, Proctor. M. 1 Yeoo 12 1975 The Pollination of Flowers W iliam Coliins Sons,
London

5. Raghavan v 1veT N cular Embryology ot Flowering Plont, Cambridee
University Prose o ambriioe

6. Shivann & R and Seer ooy, VR (edsay 19970 Pollen Biotechneiogy tor Crep
Productiosn e i oot Cambridge University Press, Canthricge

7. Shivanna N Hoand Coanam . NS Y Polien Risieey A Laboratory
Mannual, Sevivee- Ve dorhn-Hondebore cand e e therann

o Suggesicd pra.ci. oi Fleld exercises: QQ
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o 2. Study differcr - pos of placentation.

oo 3. Transverse seowa b ditterent stages of developing anthers to see devcjopment of
wall lavers and -+ ovenesis ‘

« 4.Spermodernr oo of pollen grains

« S Make acetoh o o Cpatations of pollen grains o study wall soructure.

« 6. Pollen viabily o using different salt and sugar concentrations.

« 7. I'ndosperm b

« 8 Stages e Sclopment in plants like Ruphanes and T egumes ete,

BOT 1 BIOSYSTEMATICS OF ANGIOSPERMS-|

Aims. components. and - ples o taxonomy: Alpha and omega taxonomy.
documentation and scojs {4 Hours)
Evolutionary taxonomi. - - fications with their merits and demerits: svstem of

Hutchinson. Takhtajan ~awist. Dahlgren. Thorne and APG. (8 Hours)
Internationational and r.oied botanical gardens, plant geography. indian plant

geographical regions, (6 Hours)
Taxonomic fiterature: |ertarium. flora, monograph. icons. index. library. manuals.
taxonomic kevs for plas - cnification. (6 Hours)
ICBN: Principles. rule- ccommendation. Nomenclature of hyvbrids and
cultivars. concept of by : (10 Houry)
Biosystemic procedure oo diagnosis. Cytology- chromosomes morphoiogy
and number. poiyvpioid coploidy. chromosome bands. G-C Bands.

Histochenisiny - imid ascorbic actd. tannins. phenols. proteins, Molecular

systematics (RAPD. R Caivsish (12 Hours)
Biosvstemaue wools: me ooy — pollen characters in detatl related 1o taxonomns
A i i) )

embryotogy - embryvelo o characters of taxonomic importance. (8 Hours)
Numerical Taxonomy- ' aciples, concepts. operational taxonomic units (OTU).
data processing and wxesomic studies, taximetric methods tor study of population

variation and similarity - < oding. cluster analvsis, cladistics and cladogram. (6 Hours)

Suggested Readings:
IoColes AL Numoo 00 Laxonomy. Academic Press. Fondon

2. Daviss PH e covoods VLHLD TYTRD Principles of Angiosperms Taxononny. Robert E.

KNretger Pub. « S N ork.
SoGranto v I cospeaimen. Columbia b nversity Press ondon,
4 Grant WoE 19 o Brosvsteniotios. Academie Press London,
SO Hamison, H wew Concepre in biovwermy Phant Taxonomy, Rieman bducaional
Book iad, Uk ’ .
Yz At : i
P
l < -
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Harrison.
Pub. Lid
7 Hevweod, V.M
Acaderic Press
S odoness ADL and
Hiemand & Ce
S s

6. Hes:op-
.»\l'rlold

9, Fons,
Book
Naordensiam., B
Portlend Pres-

[ Raedtord, AL,

FooSmghs HO 1676
Crebruder Bore

I f’)lf)“ﬂ'.i‘:.{. O 1.

Wesller Publiv o

. Solbrig.
Cocollier- Macm
,Stabbirm G.i
ad. London.
16. Stace. AL
id. T ondon.
F7. Tekhtajan, A
Universiy Pro

18 Woodland, D

Suggestec Laborsoo

I Description of ¢

Listof Locally Ave o

(HRanunculaceae.

Malvaceae, (6) i
Sapindaceae. (11
(137 Umbelliferac -
Piumbaginaceae,

(28) Bignoniaceay.
Chenopodiaceae.

Fuphorbiaceae. (7714

2. Deseription of
collective exe:

3o Description of
Kevs at generis

4 Location of key

~

o.. New

O
DEE 8

g

CuUnnosae f

N
Boraginaceae. (24) Polemoniaocas, (23

L1067 Fhec faxenomy, English Languape Book Soc. & Edward

N

d A SN 1984, Current Concepts in Plant Taxonomy.,
9710 Variations and Adaputing. m Flant Species,

sraw -l

L1 19N6. Plant Svstematic (277 Fdivion s, Ao
N
i aesass ML 2000 Plant Syaenyeis | CCentury.
Fundd poof Plant Systematics, Harper & Pow Fob T SAL
b onveenosperms. Lneyclopedia oo Lt Aaptony X,
L Ber
N 1979 Population Biology arne ved Addisen-
S Prineieies and Methods of Plant Biosysieanaics. Fhe Macmilian
'l b o

ducard Ameld

woorine Plant- Evolution above Species @ ovel

Play omvand Biosystematics (27§ diany Fdward Armold

RS}

2 ' and Classification of Flowerne Plaas Columbia
A
iy cary Plant Systematic. Prenice il Sew fomo

coinecn pen e sesentative, Jocally available ta

Lwceae. (3) Portulacaceae.  (4) (s
laceae. (8) Zygophyllaceae. 14
2+ Combretaceae, (13) Myrtaceuc.
Apiaceas 114 Rublaceae. (17)Asteraceac.
\scheniada e 21y Convulvulaceae.
Acanthaceae, (26) Pedaliaceac,
(2093 1 abiaiec. (30)  Nyctaginaceae, (313 \
Sacede. (34)  Aizoaceae.  (35) \10.11; acedc.
~and €38) Cyperaceae.

Cappar

WA, (U Moo

(e

Secion Disco cnaarious specimens toostudy i specitic variation: @
Crotis specios o o zeras focation of key characiens and prepanation of

OIS Dl o ey '\\
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5. Field trips within and around the campus, compilation of field notes and preparation of
herbarium sheets of such plants, wild or cultivated, as are abundant.

6. Training in using floras and herbaria for identification of specimens described in the
class.

7. Demonstration of the utility of secondary metabolites in the taxonomy of some
appropriate geneta.

8. Comparison of ditferent species of a genus and different genera of a family to calculate
similarity coeffecients and preparation of dendrograms.

9. Molecular taxonoiny
B i 401 : PLANT REPRODUCTIVE BIOLOGY

Reproduction : Vegetative options and sexual reproduction, flower development, genetics of
floral organ differentiation. homeotic mutants in Arabidopsis and Antirhinum, sex
determination. §

Male gametophyte - Structure of anthers, microsporogenesis, role of tapetum, pollen
development and gene cxpression, male sterility, sperm dimorphism and hybrid seed production,
pollen germination, pollen tube growth and guidance, pollen storage, pollen allergy, pollen
embryos. 13

Female gametophyte : Ovule development, megasporogenesis, organization of the embryo sac,
structure of the embryo sac cells. 5

Pollination, pollen-pistil interaction and fertilization : Floral characteristics, pollination
mechanisms and vectuis. .structure of the pistil, pollen-stigma interactions, sporophytic and
gametophytic self-incempatibility (cytological.bio'chemical and molecular aspects), double
fertilization. in vitro fer: fization. 13

Seed development ani truit growth : [-ndosperm development . .embryogenesis, cell lineages

during late embryo dev..opment. storage proteins of endosperm and embryo 6
Polyembryony, apom:sis, embryo culture, dynamics of fruit growth, biochemistry and
molecular biology of fruit maturation. 5
Latent life - dormanc:: importance and types of dormancy, seed dormancy. overcoming seed
dormancy, bud dormancs. 5

Senescence and progrimmed cell death (PCD) : Basic concepts, types of cell death, PCD in
the life cycle of plams. metabolic changes associated with senescence and its regulation,
influence of hormones and environmental factors on senescence. 8

Suggested Readings

1. Atwll, B.J. Kriederniinn. P.E. and Jumbull. C.G.N. (eds). 1999. Plants in Action :

Adaption in Nawre Per rmance. in Cultivation. MacMillan Lducation. Sydney.

Austraiia.

2. Bewley. J.D. and Blacic. M. 1994, Seeds: Physiologf 1 Development and Cg//:'—
Soanit, H&‘glmi‘wii { "‘»“ﬁ”} 1)
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Germination, Plenum Press. New York.

3. Bhojwani, S.S. and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4th
revised and enlarged edition). Vikas Publishing House, New Deihi.

4. Burgess, J. 1985. An Introduction to Plant Cell Development. Cambridge University
Press, Cambridge.
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5. Fageri, K. and Van der Pijl, L. 1979. The Principle of Pollination Ecology. Pergamon
Press. Oxford.

6. Fahn. A. 1982. Plant Anatomy. (3rd edition). Pergamon Press, Oxford.

7. Fosker. D.E. 1994. Piant Growth and Development. A Molecular Approach.
Academic Press, San Dicgo.

8. Howell, S.H. 1998. Molecular Genetics of Plant Developmem. Cambridge University
press, Cambridge.

9. Leins, P., TucKer, S.C. and Endress, P.K. 1988. Aspects of Floral Development, J.
Cramer. Germany. .

- 10. Lyndon, R.F. 1990. P’lant Development. The Cellular Basis, Unnin Byman, London.
11. Murphy, T.M. and Thompson, W.E, 1988. Molecular Plant Development. Prentice
Hall, New Jersey.

12. Proctor, M. and Yeo. P. 1973. The Pollination of Flowers. William Collins Sons,
London.

13. Raghavan, V. 1997 Molecular Embryology of Flowering Plants. Cambridge
University Press, Cambridge.

14. Raghavan, V. 1999. Developmental Biology of Flowering Plants. Springer-Verlag,
New York.

15. Raven. P.H., Evrt, R i . and Eichhorn. S. 1992. Biology of Plants (5th edition). Worth,
New York.

16. Salisbury, P.B. and Ross. C. W 1992. Plant Physiology (4th edition). Wadsworth
Publishing, Belmont, Catifornia.

17. Steeves, T.A. and Sussex. |.M.. 1989. Patterns in Plant Development (2nd edition).
Cambridge University Press, Cambridge.

18. Sdgely, M. and Griffin, A.R. 1989. Sexual Reproduction to Tree Crops. Academic
Press, London.

19. Shivanna, K.R. and Sawhney, VK. (eds.) 1997. Pollen Biotechnology for Crop
Production and Improvement. Cambridge University Press, Cambridge.

20. Shivanna. K.R. and Rangaswamy. N.S. 1992. Pollen Biology : A Laboratory Manual.
Springer-Verlag. Berlin.

21. Shivanna. K.R. and Johri. B.M 19R5. The Angiosperm Pollen : Structure and
Function. Wiley Eastern i.1d. New York. )

22. The Plant Cell Speci.i! Issue on Reproductive Biol(@y of Plants. Vol. 5( 10) 1993.
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The American Society o' Plant Physiologists, Rockville, Maryland. USA.
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Suggested practical/Field exercises;

1. Study of microsporogenesis and gametogenesis in sections of anthers of different ages.
2. Examinatian of modes of anther dehiscence and collection of pollen grains for
microscopic examination (maize, grasses, Cannabis sativa, Crotoloria, Tradescantia,
Brassica. Petunia, Solanum melongena, etc.)

3. Study of wall layers of anther.

4. Tests for pollen viability using stains and in vitro germination.

5. Pollen germination using hanging drop and sitting drop cultures, suspension culture and
surface culture.

6. Estimating percentape nd aerage pollen tube length in vitro.

7. Study of ovules in cleured preparations, study of monosporic, bisporic and tetrasporic
types of embryo sac development through examination of permanent, stained serial sections.
8. Field study of several types of flower with different pollination mechanisms.

9. Emasculation, bagging and hand pollination to study pollen germination,.

10.. Study of nuclear and cellular endosperm through dissections and staining.

11. Isolalion of zygotic globular. heart-shaped, torpedo stage and mature embryos from suitable
seeds

12. Polyembryony in citrus, jamun (Syzygium cumini) etc. by dissections.
13. Biochemical estimation (qualitative and quantitative) of metabolites of seeds.
Suggested Readings (for Laboratory Exercises)
1. Shivanna, K.R. and Rangaswamy. N.S. 1992. Pollen Biology : A Laboratory
Mannual, Springer-Verlag. Berlin-Heidelberg (and references therein).
2. Chopra, V.L. 2001. Plant Breeding : Theory and Practice. Oxford IBH Pvt. Ltd., New
Delhi.
3. Chopra, Y.L. 2001. Plant Breeding: Field Crops. Oxford IBH Pvt. Ltd., New Delhi
BOT 402: PLANT RESOURCE UTILIZATION & ETHNOBOTANY
1. Economic importance of microbes. with special reference to Bacteria and algae of your

locality and found in extreme habitats (3 hrs)

2. Role of fungi in industries with reference to the production of alcohol, organic acids,
antibiotics and enzymes. 3 hrs)

3. Plant Biodiversity: Concept. status in India, utilization and concerns. Sustainable
development: Basic Concepts. Origin of agriculture. (6 hrs)

4. World centers of primary diversity of domesticated plants: The Indo-Burmese centre, plant
introductions and secondary centers. 3 hrs)

5. Origin, evolution, botany. cultivation and uses of (i) Food, forage and fodder crops. (ii)
ornamental plants ,plaats used in sericulture, as petro crops, in narcotics. as mastigatories
fumitories and fiber crops. (:1i) medicinal and aromdtic plants and (iv)  vegetables, fruits,

- o
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spices condiments & oil-vielding crops (10 hrs)

6. Important fire-wood and timber-yielding plants and non-wood forest products (NWFPs) such
as bamboos and rattans. Raw materials for paper making, gums, tannins, dyes and resins. (5 hrs)

7. Green revolution: Benefits and adverse consequences. Recent trends of research for meeting
world food demands. Plants used as avenue trees for shade, pollution control and aesthetics.

(4 hrs)
8. Principles of conservation, extinctions, environmental status of plants based on International
Union for Conservation of Nature (IUCN). (4 hrs)

9. Strategies for conservation - in sifu conservation : International efforts and Indian initiatives,
protected areas in India -sanctuaries. national parks, biosphere reserves, wetlands, mangroves
and coral reefs conservation of wild biodiversity. (7 hrs)

10. Strategies for conservation - ex situ conservation: Principles and practices,  botanical
gardens. Field gene banks, Seed banks. /n vitro repositories and cryobanks. (S hrs)

11. General account ol the activities of Botanical Survey of India (BSI), National Bureau of
plant Genetic Resources (NBPGR), Indian Council of ~ Agricultural  Research ~ (ICAR),
Council of Scientific and Industrial Research (CSIR), and the Department of  Biotechnology
(DBT) for conservation and non formal conservation efforts. (5 hrs)

12. Ethnobotany: Scope. Interdisciplinary approaches, ethinic groups of India, conservation
practices of biodiversity, role of ethanobotany in national priorities, health care and development
of cottage industries in India. (5 hrs)

Suggested Readings

I. Anonymous 1997. Nauional Gene Bank : Indian Heritage on Plant Genetic Resources
(Booklet). National Bureau ot Plant Genetic Resources, New Delhi.

2. Arora. R.K. and Nayar. E.R. 1984. Wild Relatives of Crop Plants in India. NBPGR
Science Monograph No. 7.

3. Baker. H.G. 1978. Plants and Civilization (3rd edn.y C.A. Wadsworth, Belmont.

4]

4. Bole. P.V. and Vaghani. Y. 1986. Field Guide to Common Indian Trees. Oxford
University Press, Mumbuit.

5. Chandel, K.P.S., Shuklia, G. and Sharma, N. 1996. Biodiversity in Medicinal and
Aromatic Plans in India : Conservation and Utilization. National Bureau of Plant
Genetic Resources, New Delhi.

6. Chrispeels. M.J. and Sadava. D. 1977. Plants, Food and People. W.H. Freeman and
Co.. San Francisco.

7. Cristi, B.R. (ed.) 1999. CRC Handbook of Plant Sciences and Agriculture. Vol. . Insitu
conservation. CRC Press. Boca Raton. Florida, USA.

8. Conwav. G. 1999, The Doubly Greenn Revolution : Food %r All in the 21st Century.

Penguin Books.
qedols ( I e
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9. Convas G oad Bardeor 1990 viier the Green Revolution. Farthscan Press.

O Conne Goand Barbiell L1994 Prant. Genes and Agricuiture. Jones and Bartleu
Pubiishers Boston, .

P Ceanat o Scaienfific and Industrial Research 1986, Phe Userul Plants of India.
Publications and Intormation Directorate. CSIRC New Dethi

[20Council of scientific and Industrial Rescareh 11948 - 1976). The Wealth of India. A
Dictionary of fndian Raw Materials and Industriz! Products. New Delhi. Raw
Materials I-NTL Revised Vol [-1T(1985-1992) Supplement (200),

F3-Cronguist. AU T98T. An Integrated System of Classification of Flowering Plants.
Columbia b nn crsit)‘ Pressc New York sy

i Daectry of Indian Wetlands, 1993 WAWE INDEA New Delhi and AWB, Kuala

PS barko VA Olwell Mioand Millan € 1996, Restorme Diversin . [sland Press.
Celumbia. f\,fSA.

16, P AOIBPGR 1989, Technical Guidelines for the Sate Movement of Germp Tasm.
FAG IBPGR. Rome.

F7 Fvankel OHL Browi, A H.D. and Burden, [0 1995 The Conservation of Plant
Diversity. Cambridge University Press. Cambridyge. UK

I8. Gadgil. M. and Guha. R. 1996. Ecclogy and Fquity @ Use and Abuse of Nature in
Contemparary India. Penguin, New Delhi

19 Gaston. KU (REdL) Biodiversity - w Biolooy of Numbers and Ditterences. Blackwell
Lid.. Oxford, UK.

20 Hevwood, VO(Ed). 1995 Globad B ersity Assessment Pnited Nations

sment Programme. Cambridec o aoversity Press, Canbridge, UKL 42

Fotevweod, VO H and Wyse lacki P~ i1 dsy 1991 Tronicad Botanical Gardens. Their
Role i Conservation and Developmen veadenie Pross Nan Dicgo

22 Rocchars S.EO1998 Feonomic B ov of the Tropics. 2nd ediion. Macmillian India
Lido Dethy

23 RKothar A 1997, U nderstanding isodiversity: Life Sustainubiliny and Equity. Orient
[ongman.

240 Rohln RoCArva, KOS - Singh. POH G Dhilton, HoS. 1994 Tree Directory of
Chandigarhy. Lovdale Bducational. New Delhi.

25 Nair MUNUBL et all (Bds.) 1988 Sustinable Management of Nonwood Forest
Pr«,»ducts. Faculu ofForcstr). Unveran Putra Malaysia. 42004 PN Serdong,

Selangoer. Malavsia,

26, Paroda. RS and Arcral RN Tye s Pt Genetic Reseurves Conservation and

Munuzemaoat IPGREA sications ~oo v Offiee. (Co NBPGE D Pusa Campus,
New felh
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27 Paveniel Doand Halt, CW o (Ba- 0 oo Food and Natwral Resources. Academic
Pross bomon, New Yok,

28 Plocires-Anderson. I et al, 190 2 5id L oed Prospects :Critical Issues for the Farly
2ist e entun . Internaticn al Food Poiow He-earch Institute. Washington, D.C., USA.

- 200 Piant Wealth of Indic 1997, Speciad b of Proceedings Indian National Science
Acadonmy B-63. v

30. Plocknett. DL Smith, N.JLH. Withiam. 1T and Murti /—\nnisl;ctt_\'. N.1987. Gene
Bank- :nd Worlds FFood. Princeton ! sivrersity Press. Princeton. New Jersey. USA.

31. Rocurs, NUA L and Parwar, HL.S) Toxy Planning a Wildlife Protected Area Network in
India. v oi L The Report Wildlife Inwutete of India. Dehradun.

32 Subwi K.CL 2900, The Book of idian Trees. 2nd edition. Oxford University Press.
Munib . ) '

33 Schierny . ROW 1972 cants for Ve ad ed. nglewood Clitts, New Jersey. Prentice
Hall

34. Sharma. O.P. 1996, Hill's Econoe Botany (late Dr. ALF. Hill. adapted by O.F.
Sharma). Tata MceGraw il Co. Lwd wew Delhi,

35, Swaminathan. M.S and Koechar i (Eds) 1989. Plants and Society. Macmilian
Publication Lid.. L ondo

36. Thakur. RS Puri. 1 S.and Husaie AL 1989, Major Medicinal Plants of India. Central
Institute of Medicinal and Aromatic Piants. CSIR. Lucknow.

37. Thomas. P. 2000, Trees: Their Nutonal History. Cambridge University Press.
Cambridge.

43

38 Wunger Ho tikime foand Fare-o ath. N 1989, Economic and Medicinal Plant
Research. Vols. -3 Accdemic Press ©ondon.

39. Waulter. K.S und Gl oot HAL 1992 1997 JUCN Red List of Threatened Plants, JUCT.
the World Conservation - nion 10N Cand. Switzerland and Cambridge UK.

Suggested Laboratory = xercises
The Practical course s ¢ovided inte thce units thLaboratory work. (2) Field surves and

(3) Screntiiic visiis,

Laboratory Work \
. Food crops: Wheat, rice. maize. chickpen (Bengal gram). potato. . sweet
potato. sucarcane. Morphology.anatonny . brochemical tests for stored food

materials,

2. Forage todder crops - Study of ans e impertant crops of the Tocality (tor exariric {0

sorghum. b berseerny Khejari, Avdus 2 phis,

3 Plant fibers o bt fibres s eaiton ute oo sunn hemp. Cannabis. @—
P ASSIL Registrar (Acad-)
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(b)Y Cordage fibre- cor ooy Fibres for -wurfing: sith cotton or kapok

Morphology. araiamy o neroscopics tudy of whole fibres using -appropriate
statning procedires.

4. Medicinal ansd aromat. plants: Depending on the geographical location

colicur universix ~oievt tive medifcing! and aromatic plants cach from a garden crop
ficld cor from the wild ooty if they are abundantly avaitable).

Papaver somiur v o Catharanthus roscus, Adhaioda avlanica

(syn cdovasicar diliam sativin, Rawwolttia serpenting. Withania somnifera,
Phyvilanthus anicris. oF praiermus), Andrographis panmculara, 4loe barbadens.
Menth arvensis Rosa sp o Pogostemon cabling Origanion videare. Vetiveria
zizannoides. Jasmion crandiflorum. Cvindapogon sp. Pandans odoratissimus.,
Study of ive or nerburun specimens or other visual materials. io become familiar
With ese reseiees,

SoNVweeztaible off O NMustrd, groundnut. soybean. coconut. sunflower., castor.

Maorpsologys mecroscons structure ot e oil-vielding tissues. tests tor ol and iodine
number,

6. Geinsresins, tannins, Jyes @ Perform simple tests tor sums and resins. Prepare a
wate extract of vegetuble tannins (Acacia. Terminalic. . rea Cassia spp..
myrosalanyy and dyes (urmerie, , Indigo. Butea monosperma. Lanvsonia

inerei) and pertorm tests to understand their chemical nature.

7. Firewood and timber vielding plants and NWFE's

Field survevs

i) 1A .

a. Propare a short list of 10 most important sources of trewood and timber in vour locality. Give
thes focal vames scientdic names. and families to which they belong. Mention. their properties.

b cpare an i entory o the bamboos and ravtans of your area giving their scientific and local
nant and theis vartous ases with apreopriate dlustrazions,

¢ A survey of o part of the town or city should be carried out by the entire class. In batches.

Ind: ua

students wiil select one avenue road wind focate the trees planted on a graph paper.
Thew will identify the trees, mention their size. canopy shape. blossoming and fruiting period and
then watus thesithe s discased, infested. mutilated. misused or dyving) and report whether or not
the onditions o whiel they are surviving are satistactory. The individual reports will be
combined o prepare o oarger map ol the area. which can be used for subsequent monitoring
either by the next bateh of studentsieachers’loca! communities/NGOs/ or civie authorities. The
puipese ot exercise 1item C above is to make the students aware of the kinds of trees and value
in urban ecosystems and ecological services.

Scientific Visits™

The adents should be wken to one o1 the follow e . @
LA protecied area (hiosphere reserve. national park. 2 ganciuary) —

oy sotiand T Lyt Registing {Acad-1)
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i\ mangrove

National Burcau of 2 mit Genetic Hesources. New Delhi-110012 or one of its field stations.
v Head Quarters of the otanical S0y of India or one o1 its Regional Circles.
vi A CSIR Laboratory Going researcr on plants and their utilization.
vin A BCAR Research ostitute or woieid station dealig with one major crop or crops.
Vi A recognized botarn: ol parden o muscum (such as those at the Forest Research
fnsutute, dehradun. Nauvonal Botamicst tnstutute. Fucknow. Tropical Botanical Garden
znd Research Institute. |rivendram). « hich has collection of plant products.
Note : T'he students are expected to propare a briet illustrated narrative of the {ield
survey and scientific Visits, After evajuation. the grades awarded to the students by
the teachers should be wdded 1o the ficld assessment of the practical examination

Bot 403 : PLANT BIOTECHNOLOGY AND GENETIC ENGINEERING

Plant Tissue culture  Principles. © oneepte History., General methodology. culture media
ingredients, preparation methods + werifization and disintestations, aseptic techniques and

Preparation of explant-. Microproyaation in plants, Shoot morphogenesis and organogenesis.
callus and suspension custures. micic~pore culture tor producing haploids and their importance.
Somiatic embryogenesis. Principles. concepts and applications. Protoplast technology: Isolation
methods, purification, vrability tests cultare, plating efficiency, Somatic cell hybridization,
sele-von of protoplast fusion hybrids. somaclonal Variation, Secondary metabolites. Overview
of Plant Tissue Culture Applications. 15

Metabolic Engineering and industrial Products: Basic concept of metabolic cngineering.
Stratagies used in metabolic engiveering. Biotransformation, Cell permealisation. elicitation,
hairy roots.. Media mantpulation. Mtunipulation ot phenylpropanoids / Shikimic pathway,
production of industrial enzymes. bindegradable plastics, Biopolymers and Antibiotics. 10

oor

Vectors for plant transformation  Basic leatures of vectors ( Promoters . terminators
&sequences  mfluencing gene exprossonselectable markers & reporter  genes. origin of
repiication. Co-integrati- ¢ and biea cectors for plant transformation), Codon Optmization..
Techiques for plant ta stormation ology of dwrobacterium. Agrobacteriion mediated gene
wanster. process of T-1NA transter aod integration. practical applications ol dgrobacierium-
med.ed gene transfer. Chloroplast ransformation. and clean gene technology. Direct gene
tran~'or methods. Application of DN A based molecular markers (RFLP. RAPD. AFLP)Y in plant
hiciechnology, Genome oditing. TAbt  CRISPR 15

Heterologous gene expression

toleranee, [nsect resistance. stress (o

and Genetic manipulation of plants for Herbicide

e disease resistance , Improvement of erop vield and
quatinet Post-harvest loses, Jonger =beit-dite of frints& flowers .color manipulation of Howers.
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NMar o woof Golden Rives Molecuins remimyg for carbohydrates | lipids and proteinst dible
vace es& Olecsin system). Y
S¢

St ol ransgenie crop e regulates

coce and societv: Poblic accepia woe of genenicadhy modified crops (Public converns, current
ol GM cropss Cisgenic arops. and product- s dniredection
o boctecrual property s Biosareny cundelines, Environmental release of GMO s, Risk apalvsis,

Rive vssessment Riskoavanagement 45

Introduction w biovintormatics (Dennition, history. applications &scope): Bioivgical databases
and ~eyuence analysis” BLAST and FASTA. Multiple sequence alignment. phylogenetic
anahvwisand  Bioimformaties in Drug  Discovery. Bioinformatics  in India.

G5
Praciicals:

Vo Pecparation of media.

1o

Sosrace stertlization

30N ro propagation technigue

4. Groan culture

3 C edus propacation. craanogenes: - unsfer of plants 1o soil.

6. v her cuitn o prodacion of Hap e s,

7. Peonaration o ssnthete seeds

& Carological examination of regenerated plants.

9. Ivotation of protoplasts from varions plant tissues and testing their viability
10

110 Roand Gei electrophoresis
1')

-

Crrobacteriam calture, sefection of ransformants. reporter gene (GUS) assavs,

Cechniques Biolistios. Membrane Filtration. Cell Counting
13 Haary root ceitures

14 Ulicitation and precursor feeding

1
To. lation of jrant DY N usine CF i3 method.
V7. 40 AST

I8 1 ASTA

N

Poadraction ef atkaloids and flavaronds from plant material and their separation using TLC

Sugpested Readings:

fobammond P NeGeovey and v astbov (D dsoPlant Biotechnology Springer

Neric 2000,
2ot FuG Singhoand W R Cuartise b daePlant Cell and Tissue Culture for the
Procoction of Food ingredients Koo AcademicsPlenum Press. 1999

o ChawlaiBotechnology in Cror smprovement. International Bock Distributing
Companyv. 1998,

AR Henry: Praciical Appheation o slant Molecular Biology . Chapman ang hall 1007
SR GuptarPlant Biotechneiogy 1o and Co.Meerut. 2010
> ==
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6. Bhoiwani, S.S. and Razdan, M K. 1996. Plant Tissue Culture : Theory and Practice (a
revis.od edition). Elsevier Science Publishers, New York. USA.

7. Skuer A, Scoti N. Fow fer M: Plant hiotechnology: the genetic manipulation of plants.
Oxford: Oxford {iniversity Press.2010

8.Netabolic Engineering: Stephanopoulos, Aristidou, A. A. and Nielsen J., Academic Press.
9. Bivprocess Ergineering: Shuler. M | and Kargi, F., PHI Learning Pvt Ltd, New Delhi.
10. Busic Biotechnology-Ratledge C, Kristainsen B, Cambridge Publication

BOT 404 (A) : Advanced Plant Pathology II

Plant Disease epidemiology and plant disease forecasting: Computer
simulation of epidemics ,Methods used in Plant disease forecast ,examples of
Plant Disease forecasting System (10 Hrs)

e Disease Control :

¢ [mmunizing the host

= Disease control by transgenics

» Innovative method:s of plant disease control —Pollen Management and
Inteyruted Pest Management (15 Hrs)

* Hreeding for disease resistance-Types of resistance .basal resistance.systemic
resistance .acquired resistance ,Gene for Gene concept .Production of disease
resistant plants, Effectors. (15 Hrs)

* Molecular Plant Pathology:

Molecular diagnosis. Identification of genes and specific molecules in disease

development, Genetics of host pathogen interaction. Molecular mechanism of

resistance and Biotechnological approaches for disease (15 Hrs)
e Application of Biotechnology and Information technology in Plant Pathology
& Integrated Pest Management. (5 Hrs)

Suggested practical:-

e [iochemistry-Alterated plant physiology due to plant pathogen interaction

e listochemistry of altered metabolites- Protein,lipids.starch.cellulose.peroxidases
ind polvihenol oxidase

e \rus detection through biological (indicator hosts and host range) and serological
inethods (ELISA. Immunodiffusion)

e ‘rus Indexing

o MNethods ot application of fungicides --seed and foliar application

e Bio-contro! of plant pathogens —dual culture technique

e Bioassay of fungicides - poisoned food technique.inhibition zone technique and
slide germination technique

™

)

Recommended Books: ) \/j;
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i. Agrios. G.N. 2005. Plant Pathology. 5th edition. Academic Press, New
vork, USA.

7. Alexopoulos, C.J.. C.W. Mims and M. Blackwell. 1996. Introductory
Mycology. 4th edition. John Wiley and Sons. Inc.. New York. USA

+. Khan, J.A. and J. Dijkstra. 2002. Plant Virus as Molecular Pathoge
iis. The I laworth Press Inc. USA.

4. Mehrotra, R.S. and A. Agarwal. 2003. Plant Pathology. 2nd
Edition. TATA McGraw Hill. Pub. Company Ltd. New Delhi.

5. Singh, R.S. 1982. Plant Pathogens: The Fungi. Oxford and IBH Publishing
Company. New Delhi. India

6. Singh. R.S. 1989. Plant Pathogens: The Prokaryotes. Oxford and IBH
Publ. Company, New Delhi, India.

7. Trigiano, RN.. M.'T. Windham and A.S. Windham. 2008. Plant Pathology:
L oncepts and Laboratory Exercises. 2nd edition. CRC Press.

3. Vidhyasekram, P. 2004. Concise Encyclopedia of Plant Pathology. Food
rroduct Press and Haworth Press Inc. Binghamton, Ne

BOT 404 (B) : SEED SCIENCE & TECHNOLOGY -1I

Introduction and importance of Seed Pathology in modern agriculture. History of Seed
Pathology. Various methods for testing seed borne fungi. bacteria and viruses (Dry seed
examination, seed washing test, incubation methods. cultural, biochemical, serological, nucleic
acid based methods). 10

Mechanism of seed infection and its types, environment influencing seed infection,
infected/contaminated part of seed. morphology and anatomy of seeds in relation to invasion,

location of inoctilum of the pathogen in seed- seed coat and pericarp, endosperm and perisperm
and cmbryo.

10

Secd-borne diseuses of some important crops with particular reference to the state of Rajasthan

and India. Typical case of infection by: fungi (wheat- smuts and bunts. Sesame-charcoal rot;

bacteria (Brassicas- black rot, cluster bean- bacterial blight); viruses (tomato mosaic virus, pea
seed borne mosaic virus.) and nematodes (wheat- car cockle, rice- white tip). 10
Secd-borne inoculum, imoculum density and assessment of seed borne inoculum in relation to
plant infection, ¢cpiphytotics due to sced borne inoculum. disease forecast based on infected seed
samples, tolerance limits of seed borne pathogens. 10

Transmission of seed borne disease: Systemic and non- systemic seed transmission, types of
disease transmission. mode of establishment and course (yzdlsease from seed to seedling and

[ 2’ S (‘ &Ca\i" 4

plant. factors affccting seed transmission. 10 (/
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Management of seed-borne disease, principles of control, seed treatments (physical, chemical
and tiological). nechanism of action of seed treatments, major seed treatments for important
seec horne path rens and their methods of application. 10

List of suggestcl Practical exerciscs:
I. Dry seed examination of seed lots.
2. Isolation und identification of seed-borne mycotlora by standard blotter method.
3 Preparati n of culture media (PDA and NA).
1. Plating seeds on PDA/NA for identification of seed borne fungi and bacteria.
5. Other methods of plating e.g. deep freezing; 2,4D- blotter method.
6. Water agur test tube seedling symptom test.
7. Study of ny seed borne nematode disease.
8. Detectio! of bacterial and viral pathogens in seeds.
9. LOPAT ests for detection of seed- borne bacteria.
10. Nucleic acid based detection of seed borne pathogens.
I, HistOpz' hologv of infected seed samples.

I3. Antibic k/(un}.’:udal assay against seed-bome pathogens
[4. Biologi ul conuol of seed borne pathogens.

15. Field visits: Crop fields, FCI. NSC, Seed testing Labs., quarantine station (e.g. NBPGR)
etc.

Sugypested Read ‘ngs:
[. Azarwal. P. C., Mortensen, C. N. and Mathur, S. B. (1989). Seed-borne diseases
.nd seed health testing of rice. Technical Bull. No.3, Danish government
anstitute of seed Pathology for Developing Countries (DGISP), Copenhagen and
« AB International Mycological Institute, (CMI) UK.

2. agarwal, V.K. 2006. Seed Health. International Book Distributing Company.

* harbagh, Lucknow, India.

~urwal. V.K. and Sinclair, J.B. (1987).Principles of Seed-pathology, II edition

. RC Lewis Publishers. Boca Raton. New York, London.

4. ~erawal, R.L. 1980. Sced Technology. Oxford and IBH Publishing Co. Pvt. Ltd.
wew Deini,

5.4 ros. €GN 2005, Plant Pathology . Academic Press, lLondon., New York

6. ~nymeus (1985, 2014). International rules for seed testing. International Seed

ssting Association (ISTA). http://www.seedtest.org/en/home.html;

iip://w ww.seedtest.org/en/international-rules- _content---1--1083.html

7. Caftton. A, 1958, Introduction to the Bacteria. McGraw Hill Book Co., New
York.

8. Niaare. D and Bhale, M.S. (2014). Seed Technology. Scientific Publishers (India),
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9. Miandahar. C.L. 1978. Introduction to plant viruses. S. Chand & Co. Ltd., Delhi.

10. “vlathur. S.B. and Cunfer, B.M. 1993. Seed-borne diseases and Seed health
“esting of Wheat. Danish Government Institute of Seed Pathology for
Developing Countrics  Hellerup, Denmark.

11. «<cergaard, P. (1977 Seed Pathology. Vol. | & Il. The Mac Millan Press Ltd.,
London.

12. Rangaswamy. G. & \lahadevan. A. 1999. Diseases of crop plants in India (4th
cdition). Prentice H: ¢ of India, Pvt. New Delhi.

13. Richardson, M. J. (1990). An annotated list of seed borne diseases 4™ edn. Proc.
int Seed Test Assoc. /urich, Switzerland.

14. schaad. N. W. (1980). Laboratory guide for identification of plant pathogenic
bacteria (edt.). Bacteriology Committee of American Phytopathological Society,
St. Paul, Minnesota.

15. Schaad. N. W. (1988). Laboratory guide for identification of plant pathogenic
bacteria (2™ eds.). APS Press (The American Phytopathological Society), St.
Paul, Minnesota.

16. Singh, D. and Mathur, S. B. (2004). Histopathology of seed-borne infections.
RC Press, Boca Raton. London, New York, Washington DC.pp 296.

17. singh, K.G. and Marlo, P.L. 1986. Plant Quarantine and Phytosanitary Barriers
21 the Ascan. Asean P ant Quarantine Centre and Training Institute, Malays

BOT 404 (C) : ENVIRONMENTAL BIOLOGY

Air Pollution: Iriportant Primary (CO. ¢ 02, Oxides of Sulphur & Nitrogen,H2S, Chlorine, Particulates,
Odour Producing compounds) & Secondary Air Pollutants (Smog, Acid rain, Primary Photochemical
reaction, Formation of ozone and peroxyvacetyl nitrate in air), Effects of air pollutants on Buildings &
Monuments, plants. man and animals: Biomonitoring, Air pollution control (particulates and gaseous
pollutants), Green belt. Ozone depletion. mechanism of depletion, control strategies;

12hr
Water Pollution: iutrophication- Process and Control; Oil Pollution, Thermal Pollution, Heavy metal
Pollution, Treatent. Disposal & Rueoveling of Wastewaters, drinking water standards, Minimum
National Standaras

10hr
Solidd & Hazardous waste management & Resource Recovery: Solid wastes. Types. collection,
Shiiiking waste streams 3Rs (Reduction, Recycle & Reuse), composting, energy from waste,
demanufacturing:  Methods of disposai. Land fill, Open dumps, Exporting waste; Hazardous waste:
Detinition, dispo:al and management

08hr
Energy: Sources. i ossil 1uels, Nuclear (uel, Solar Energy, Fuel Cells, Biomass, Hydropower, Wind
Power. Geothern-al. Tidal & Wave energy. Energy conser\'atig Q\
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Cliniate Issues: <ireenhouse gases (CO-, CHy, N,O, CFCs: sources, trends and role) and consequence of
grecunouse effecis (CO. tertilization, global warming, sea level rise, Biodiversity erosion), Carbon
foo:,wints, Carbcn sequestration, Applications of GIS and Remote Sensing technology in environmental
studics, the future of planer carth.
10 hours
Polivies, Regulations & related issues: Water (Prevention and Control of Pollution) Act 1974; Air
(Prevention and Control of Pollution) Act 1981; Environment (Protection) Act 1986, Wild Life
Protection) Act 1972, Forest (Conservation) Act 1980, Biodiversity Act 2002,
05
hours
Environmental concerns: Environment auditing, Ecological footprints, Environment Impact
Assessment, Bioindicator and biomarkers of environmental health; Environmental economics, Ecopolitics
and green policies: Ecolabel, Rain water harvesting, Orans, Indira Gandhi Canal and its ecological
implication, water logging & salinity problems- The management alternatives.
10 hours
Suggested Readings
« Treshow. M. 1985. Air Pollution and Plant Life. Wiley Interscience.
Mason, C.F 1991. Biology of Freshwater Pollution. Longman.
« Hill, Mii<. 1997, « iderstanding Environmental Pollution. Cambridge University Press.
+«  Brij Gopal. P.SJuathak and i.G. Saxena (I:ds.). 1998. Ecology Today: An anthology of
Contemporary Ecciogical Research. International Scientific Publications, New Delhi.
« P K. Goel. 1997, Water Pollution: Causes, Effects and Control. New Age international Ltd.,
Publishers. New Delhi.
#  R.K.Trivedy and I’ K.Goel. 1998. An Introduction to Air Pollution. Technoscience Publications,
Jaipur
« LP.Abroi amd V.V. Dhruva Narayana (Editors) 1990. Technologies for Wasteland Development.
ICAR, New Delhi.
« G. M. Masters and W. P. Ela. 2008. Introduction to Environmental Engineering and Sciences.
PHI Learning Private Limited, New Delhi.
s W.P. Cunningham and M. A. Cunningham. 2003. Principles of Environmental Science: Inquiry
and Applications. lata Mcgraw-Hill Publishing Company Limited, New Delhi
«  SK. Maii. 2004 1landbook oi Methods in Environmental Studies Vol. 1 &2. ABD Publisher,
Jaipur.
Suggeested Laboratory Frercises
«  Toestimate pH. i« and Secchi Disc transparency for polluted and unpolluted water bodies.
¢ Toestim e Chem.cal Oxygen Demand of polluted water sample.
« Toestimie Biological Oxygen Demand of poliuted water sample.
« To estimate inorcanic phosphorus content in water samples collected from polluted and
unpolluted water bodies.
« To estimate Total hardness, calcium and magnesium éentent in water samples collected from

poltuted .nd unpolluted water bodies. % (’
(/ ")

Pt O 4 e - @ ’ .
l\,d/é -)l/‘/ﬁ ?/J\ -~ A s3ii. Reul istran (ﬂdd-l},

niversity «. " Qziasthan



« To estimate chloride content in water samples collected from polluted and unpolluted water
bodies.

+ To estimate Total alkalinity in water samples collected from polluted and unpolluted water
bodies.
To determine diversity indices (Shannon-Wiener, concentration of dominance, species richness,
equitabil:ty and [3-diversity) for polluted and unpolluted water bodies.

»  Chlorophvll content of plant species growing in polluted (along JLN Marg) and unpolluted
habitat (Botany Department)

BOT 404 (D) : Advanced Plant Physiology 11

Signal transduction in plants: Receptors and G-Proteins, phospholipid signaling, role of cyclic
nucleotides, calcium-calmodulin cascade, diversity of protein kinases and phosphate, single
transduction mechanism with special reference to Actin-cytoskeleton signal transduction, sugar
induced signal transduction. 20Hrs

Stress physiology: Plant responses to biotic and abiotic stress resistance, plant defense
mechanisms against water stress, salinity stress, metal toxicity, freezing, heat stress and oxidative
stress. 8Hrs

Phoiobiology: Photoreceptors, Phytochrome: History, discovery, physiological properties,
intc.action between hormones and phytochromes, role of different phytochromes in plant
dev-lopment and flowering. Cryptochromes and Phototropins. Physiology of flowering:
Photoperiodism and Vernalization. Biological clock. physiology of seed dormancy, senescence
& A oscissions.  10HTs

Circadian rhythms in plants: Nature of oscillator, rhythmic outputs, enterainments( inputs) and
adajtive significance. 2Hrs

Toois and Techniques: Principles and application of Spectrophotometry, principle of
ch: natography:Partition  chromatography,  Thin  layer  chromatography,  Coloumn
chromatography--ion exchange chromatography. gas liquid chromatography, high performance
liquid chromatography. gel filtration. electrophoresis, ultra centrifugation ( velocity and density
gradient), ELISA and RIA. 20Hrs

Suggested Readings

1.K.umar,A. And  Purohit,S.S.(1996).PlantPhysiology:  Fundamentals and
Aprlications. Agrobotanical Publishers, Jodhpur.

2 1.ndeyS.N and SinhaB.K.(1995).Plant Physiology.VikasPublishing house, New
Deihi.

3 steward,F.C.(1959)Plant Physiology.Vol2, AcademicPress,New York.

4 Kuby Immunology Sixth Edition W.H.Freeman ﬁnd Company New York.
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Suggested Laboratory Exercises

by

i Study of effect o) PEG induced water stress on seed germination.

2 Effect v Red and Infrared frubi on seed germination and study of photo morphogenesis.
s Hormonad reguiacion o feas o and petal senescence

4. To study the rhytiimic moveronis of plamis,

3. Study ef changes i starch wind protemn content during seed development.
o Separation Techniques: Specirophotometry. Chromatography. lecwophoresis, Ultra

Centrilugation. L.LISA.
BOT 404 E : ADVANCED MORPHOLOGY AND MORPHOGENESIS-T}

Development and morphogenesis - Shoot apex the apical cell. meristem. the subcellufar and
biochemical struture of the meristem. the mechanism of primordium initaition. transition to
flowering, growth and formation of cizans. Lxperimental work on shoot apical meristem.

meristem culture and virus {ree planis. instochemical studies on apical meristems. 14
The phenomenon of morphogenesis - Conrclation. polarity, symmetry, differentiation.
regeneration. 9

Muorphogenetic factors - Physical siechunical chemical and genetic factors.
m Lecular basis of morpiogenesis v serwith special reference to work done inrabidopsis.

8

Soniatic embryogenesis - Survey of sounutic embryogenesis in anglosperms. direct somatic
emirryogenesis and embryogenesis from calius and protoplasts, cytology. physioiogy and genesis
of ~omatic embryogenesis. nutritionu! tuwtors, hormonal factors and embryo rescue in wide

by bridization, endosperm and ovary culiure. M mpmpaoanon advances and synthetic seeds.
Cetiplating technique and isolation < muiant coll Iines, auxotrophic mutants. Mechanism
imolved in cell culture mutants. Suspension vuiture and growth studies. 16

Microtechniques. Collection. killing und fination (FAA and glutaraldehyde) ot plant material,
deis dration and embedding in paraftin and GNA U microtomy, (equipments and method) .
co - entional and histochemical stain oy ;",!‘1)\\_“'113!'-‘\ Transmission and scanning ¢lectron

mececopy for aternal s ructure and coophclesical development of plant organs and tissues. 13

Stuovested pracdcal/Field exercises
. Study of orgasization of Loo taiin e shool apices

2. Study of organization of repdicin e shoot apices.
R Locabisation of different oo beiites thro g ) Histochemical techniguics, & b
Revistrad Thcad-
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CStudy of polarity of egg and synergids in embryo sac through permanent slides.

3 Inviro tissue and organ culture using different media.Preparation of media .
6. Inoc ation and somatic embryogenesis.
7. Mice aropagation and endosperm culture.
8. His togical wechiniques: |
- Cooection. Kitling and tinauon
- Dol vdration
- Init travon
- bnoedding
AT rotenmny
- Staning
9. Microtoming equipments:
- Mirotome
- Spreading table
- 0ven
- R:t hon box
- 13- ¢k holder
0. Demonstration of SEM and TEM
1. Micrometry

Suggested Reading

Biwvant S.SOWLUY. Soh . Morphogenesisan plant tissue cultures Springer 1999

Landonc RUFC1990. Plant Deveiopment. Phe Cellular Basis. Unnin Byman, London.

Roge v Jean 2009 A systematic study i palnt moerpnogenesis . Phylotaxsis : Cambridge

Lnive sty Press

Sinne 1 WL 1960, Plant Morphogenesis. MeGrawhith. Book Co.

Sinned EL.W. 1979 Plant Morphogenests MeGrawhitfBook Co.

Steeves. TA. and Sussex. 1ML 1989, Patterns in Plant Development (2nd edition).
Camnbridge University Press. Cambridee

Ward aw Wilev C.W. 1966, frends in plant morphogenesis

Zarsw N and 7. Curekova. P

Cell Morphogenesis :Methods and Protocols: 2014 Springer
Prov colss Humana Press W s sprnger.cor
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BOT 404(F) : BIOSYSTEMICS OF ANGIOSPERMS-II

Herbarium methods- Plant exploration. plant collection. pressing and drving. mounting,
maintenance and importance of herbariem, Important national. international herbaria. concept of
divital herbara, (10 Hours)

Conceptof ‘s[)\ les- SpLleIlOﬂ Grodead und additive mechanism: species classification. concept
of raracters: aralvtic versus svnthen Character. qualitative verses quantitatn e characters , good
ana nad characters. (10 ifourss ’

Concept ol population - s s socvctvpes ofvariation (developmental eny ronmental and
goocticaly vartance anubysissdsoaty cwechaism (10 Hours)

Ecotvpes- Origin and ditierentiation. ievonomic significance of ecoty pes. vicarians. (6 Hours)
Experimental taxonomy and hy bridization- Role of hybridization in evoluuon. amphidiploidy.
breeding barriers. epistasis and plervopy . (10 Hours)

Biochemical svstematic- Methods sl principles. systematic markers. POR unulysis,
chemotaxonomy, seed p'nlci)%: whroue of protein electrophoresi'\, chemical protein analysis
procedures. gename analvsis and nucicic acid hybridization. (14 Hours)

b

Suggested Readings:
cCole, AL 1989, Numericad §axonom
.Davis. P H. and ifevaood, V1L 197
Kreiger Pub. Co. New Yo
CGrant, V1971 Plant &y

i
CGrant W oE. 1984 Plant Bios- < ematics Academic Press London.

Academic Press. London.
Principles of Angiosperms Taxonomy. Robert E.

—

3.
R
3.

|89

pecieton. Columbia University Press. New York.

4 Lo

N

Harrison H 1971 New Concents in Flowering Plant Taxonony . Ricman FEducational
Book I td. Lonue
6. Heslop-1larrison. 11967 Prova Tanonomy - English Language Book Soc. & Edward
Arnold Pub. Lid UK
7. Hexvwood. VoL and Moore: 1320 1984, Current Coneepts in Plant Taxonomy. Academic
Press London.
8. Jones, AD. and wilbims. 00 19710 Variations and Applications 1 #lant Species.
Hiemand & Co. Lducanons: fooks Lid. London.,
9. Jones, S.B. Jr. and Luchsineor Ads 1986, Plant Systematic (2™ edition). Megraw-Hill
Book co.. New Yaork. 4 ] )
10. Nordenstam, B.. 1§ Gazaly. ¢ and Kassas. M. 2000, Ptant Svstematic for 21 century,

Postlana press I id. Londer
L1 Redford. AL 29800 Fantorcmals of Plant Systematic. Harper & Row Publications,
USA.
120 Singh 1L 19780 I'm :r';w o Gvmnesperms. Enavelopaedia ot Plant Anatomy X
Gebruder Bortaezer, Boris
3. sefbrigs QT wnd Solber 000 19790 Population: Biology and b clution. Addison-
;o

WesHey Publicanmo Colfaa b,
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O.T. 1970. Princinles and Mectods of Plant Biosystematics. The Macmillan
dtier- Macmitlan Ltd. | ondon,

b

nes. G 1974, Flowering Plani Evolution above Species fevel Edward Amold

_ti bondon.

16, Stwe. C.AL 1989, Plant Taxonomy and Biesystematics (2™ edition) Edward Arnold Lid.

iondol ’ .
satuans AL 19970 Diversiny and Ulassification of Flowering Plants. Columbia

cisity Pres New York.

(8. v wibnd. DY 1991, Contemipurary Plant Systematic. Prentice Hall. New Jersey.

Suvgestea [ aboratory I xercises:

IoFlers wrning
? K\:f [RRNEN

3. T nnetrics and cladistics

4. Muoiceuiar taxonomy ("
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