SRIDEV SUMAN UTTARAKHAND UNIVERSITY, BADSHAHITHALT.. TEHR]
GARHWAL
SYLLABUS: BOTANY COURSE FOR M.Sc. STUDENTS (4 SEMESTERS)

OBIECTIVES OF THE COURSE

To ieach the fundamental concepts of Botany and their apphications, the syllabus pertaming to
M.S¢. (2 Year Degree Course) i the subject of Botany has beén peepared as per provision of
LHGE module ‘and the detnand of the academic énvironment. The syllabus contents are dulv
arranged unit-wise and contents are included in sech a menner that due importance is given o
requisite infcliectual and laboratory skill. The M. Sc. course of Botany consists of 2 year course
with semester sysiem — in all 4 semesters (Two semesters in each year),

Total Marks ; 2000 {1000 per year and 500 per semester) of core and cleetive disciplines

M.Sc. Semester |
Paper | Title Paper Code Max. Marks (100}
No, | Ext. Inx.
[ Microbiology (Hacteria, Viruses and | BOTI0] 80 20
|| Licheéns) ) .
1l Mycology and Plant Pathology BOTI02 ] 0
U | Phyeology and Bryology BOTI03 _| 80 20
Fi Preridophyla, Gymnosperms.  and | BOTI04 B 20
| Palseobotany o = |
| Lub Course BOTIOP B0 20
M.Sc. Semester 11
Paper | Title Paper Code | Max. Marks (100)
o, — | Ext Int.
I Taxonomy of Angiosperms BOT201 | &0 20
11 Cytogenetics and Molecular Biology BOT202 | 80 |20
|m Fronomic Bomny ) BOTI03 | BD 20
™ Plant  Morphology.  Anatormy  and | BOT204 | ®0 20
Esmbryolosy I
| Lab Course BOT20P | 50 20
M. 8¢, Semester 111
Paper | Title Paper Code | Max. Marks {100)
M. | Ext. Int.
1 Plant Physiology and Biochemistry BOT30 | 80 20
n Plant Ecolopy and Resmote Sensing. | BOT302 | B0 20
1m Piant Biotechnology | BOT203 | 80 2
™ Elective (Any one of the following) I |
{a} Plant Heslth Managemgnt BOT304/EL B0 20
by Diversity and Cultivation of |
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Mishwooms |
(c) Applied Plant Anatomy BOT34F2
id) Boosystem. Analysis, GIS and | BOI304KES
Hemote Scnsing
¢} Environmental Management with | BOT305/E4
Reference to Westem Himalava.
BOT305ES
Lab Course BOTIOP: il 20
M_5c. Semester IV
| Paper | Title Paper Code Max. Marks (100}
| Mo = Ext. Int.
|1 Plarit Breeding and Biostatistics: BOT40] RO 20
1 Conservaton Biology BOT402 11 20
m In-vitro Techoologies and Industrinl '
Applications BOT403 i) 20
IV | Elective Paper(Any one of the following)
(a) Forest Ecology BOT4M/E] £0 ]
(B) Industrial Microbiolopy BOT404/E2
(c) Ethnobotany ) BOT4H/ES
td) Pabynology  and  pollination
Biology BOT4ME4
(e) Seed Pathology BOT4M/ES -
Lab Course BOTA0P =i 20
SYLLABUS
SEMESTER I
Paper 1 (BOT101): Microbiology (Bacteria, Viruses and Lichens)
Umit 1:

L. General account of Mieroarganisms: History of microbiology. classification of
micmarganisms- five kingdom classification,characteristic featurss of bacteria and
actinomycetes,

2. Culture Study of Microorganisms: Methods of isolation and culture of microorganisms;
measurement of nucrobial growth: miceobial genetics.

Lmie 2:

I. Morphalogy and structure of Bacterial cells: Morphology af Bacterial cells based on
size, shape and arvanpement. fine strocture of bacterial cells{of both Gram-nezative and
Ciram-positive Bactenia) - capsule cell wall, cell appendages {flagella, fimbrae and pilli).
1 Smucture of plasma membrane, cytoplasmic inclusions- mesosomes, chlommsome.

LUmit 3:

1. Morphology and structure of viruses: History: morphology. fine structire, shape and
classification of virusss.
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2: Microphages and Prions, Tobacco mosaic vims {TMW), Ta
3. Bactertophage and HIV- their fine structure, penome organization and multiplication,
bactenophags therapy,
Uimit 4
1. Robe of microorganism: Root nodules, nif gene mgam.:anum rofe of microorgamsms i
sol (decomposition and nutrient cveling ), warer and air; yole in industey- production of
a:mbmm:s. bio-fertilizers dnd bio-pesticides,

2. Gensral accountof lichens: Ocoomence, classificabon, morphology. anatomy.
mpmm:‘dm and their imporance,

SUGGESTED READINGS:

1. Doelie, HW. and TG Heden 1986, Applicd Microbiology, Kluwer Acadomic Press. Lordoi
2. Pelezar, M.J., Chan, ECS and Kreig, N.R. 1993. Microbiology, Concept and Applications. Mc
Graw Hill, Méw Yok,

3. Ross. F.C. 1983, Introductory Microbiology. Charles E. Merril. Publ. Co. Columbus, Ohio.
4. Alexander, M. 199]. Microbial Ecology. John Wiley aml Sons. New York.

5. APHA, 1971, Standard Methods for the Examination of water and Waste Water. Washington
De

b Anlas: B M. Principle of Microbiology.

7. Buard, R.G. and D.W., Lovelock 1975. Seme Method for Micrabiclogical Assay. Acadmic
Press, MNew York

B. Casida. [ E. 1968, Industrial Micrabiolowgy. John: Wiley and Sons, New York,

9, Clifford, H.T, and W, Stephenson 1973, An Introduction to Numerical Classlﬁcahm
Academic press, New York.

10; Doelle, HW, and C.G., Heden 1986, Applicd Microbiology. Kiuwer Asad:-Fress. London,
11, Kaushik, P, 1996, Introductory Microbiology. Embkay Pobl, Delhi.

12, Miller, B:M. and W, Litsky 1976, Industral Microbiology, Me Graw Hill New York,

13, Mukherjee, K.G. and Ved Pal Singh, 1997, Frontiers in Applicd Microbiology. Rastozi Publ,
Meerut

14. Norris, LR and DLW, Ribbons 1970, Methods in Microbiology, Academic Press, Londen,
15 Pawer, C.B. and H.F. Dagimawala 1996, General Microbiclogy 2 Vols. Himalaya Pub.
House, Mew Dethi,

16. Ross, F.C. 1983, Introduciory Microbiology, Charles E, Merril Publ. Co, Columbus. Ohio.

Paper 11 (BOT102): Myeology and Plant Patholoey
MYV OUDLODGY

LT |

1. Histony o Mycology; Tndia:and sbroad,

2. Gieneral characters of Fungi: Substrate relationship in fungi: Cell ultra-structure; unicellutar
and mniticellular srganization. nuirition {saprohic, Motrophic, symbiotic); reprodisction
ivegetative, asewual, scxual).

3. Becent trends in the classification.

Umit2 )

1. Phylogeny of Fungs; General account of Mastigomyconing, Zygomycoting, Ascomycoting,
Basidiomycuting, Deuteromycoting; Fungy in industry, medicine and as food.

L Mycorrhizae, Fungi as bio-control agents,
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3. Symiptoms; cavsal organisms of plant pathogens belonging to various fungal clasdes Le
Mastigomycnting.: Zygomycoting, deomypeotma, Basidiomycoting and Deuteromyeonina,

PLANT PATHOLDCY

Unit 3

|. History of plant pathology in India: Losses caused by pathogens and pests: types of pathogens,
symptoms of different discases.

Z. Plant-microbe intersclion: pathogenesis: prepenctration, peretranicon and post peactrahion
evenls, and factors affecting discase development (hast factors. envirenmeantal factors, virulence
and susceptibility

3. Disgermination of pathogens: Means of dissemination (active and passive dissemination)

Uimit 4

1. Disease control; Cultural practices, chemical methods (insecticides. systemic and nonsysteniic
chemical), biological control: introduction. biological control of fnsects and pesls, use of
resistant varieties, mtegrated mamapement for disease control, quarantme.

2L Brief account, structure, importance, disgase cycle and control of the following:

(i) Dramping off. (i) Wilt, (iii) Root rot, stem rot and frait v, (jiv) Mildews (powdery and
dowry ), (v) Busts, (vi) Smuts, (vit) Leal spots and feaf blights.,

3, General characteristics, impormnee, disease cycle and control of the following:

(i) Bacterial dizease; (ii) viral disease, (iii) mycoplasma ilisease, {iv) phyioplasma dicsease,

SUGGESTENREADINGS:

1. Amsworth, G.C. 1971, Ainsworth and Bishy's Dictionary of Genera of Fungi. Central Myco,
Inst. Kew. Burrew, LK.

2, Alexopoulus, C.L., Mims, C.W, and Biackwell, M. 1996 Introductory Myeology. Tehn Willey
& Sons Inc. -

3. Bilgrami, K.S. 1982. Physiclogy of Fungi. Bishen Singh Mahendrapal Singh: Dehradun.

4. Clifton, A. 1958, Inroduction to the Bacteria: MeGraw-Hill bookl o, New York.

5, Mandahar, C.L. 1978, Introdoction to Plant Virnses. Chend & Co. Lid., Delhi.

6. Mehnotra, R.S. and Aneja. R.S. 1998, An Infroduction to Mycology. New Age Intermediate
Press.

7. Webster, 1. 1985, Introduction to Fungi. Cambridge University Press.

Paper 1L (BOT103): Phyceology and Bryvology

PHYCOLOGY

Unit 1

1. Algal hubitats,

2, Thallus organization, cell structure and reprodoction (vepetative, assxua and sexual).

3 Aldgal Classification, Criteria for classification of algac: plements. rescrve food and flagelia,
4. Phylogeny and interrelationships of alpae.

Unit 2

|, Classification and salient features of Chlofophvia. Charophyvia. Xanthophbwta, Bacillariophyta,
Phacopiryta, Rhodophyta and Cyanophyte.

2. A knowledge of algal life eveles; alternation of senerations in slgae: cytolopy and sexuslity,
physiology dnd Mochemistry of dlgae; nilrogen fixation; parsitic &lgie

w — v
X
K



3. Economic importance of Algae, Algal blooms, alpal biofertilizers. algae as food ard feed: uses
af algae in industry,

BRYOLOCY

LUnit 3

| Morphology, structure rq:u'ndncrmn and life history.

2. Classification and Phylogeny of vatious groups.

3. General account of Marchantiales, Jungermanmiales, Calobryales, Sphacrocarpales, and
Anthocorotales,

Uik 4

I. General sceount of Sphagnales. Andreales. Funariales. and Polytrichales:

2. Knowledge of the distribution of bryophytes m the Himalaya.

3. Ecology of brvophytes. their association with other organisms.

4, Fossil brvophivies: General account.

SUGGESTED READINGS:

L. Cavers, F..197% The Interrelationskips of the Bryophyies Reprint. Bizhen Singh Mahendrapal
Singh, Dehradum,

2. Fritsch, F.E. 1979 The Structure and Reproduction of Algae, Reprint. Bishen Singh
Mahendrapal Singh, Dehradun '

3. Kashyap, 5.R. 1968, Liverworts of the Western Himaluvas and Punjab Plains. The Chromica
Botaric Co. Delhi.

4. Kumar, HI, |988: Intraductory Phycology, Affiliated East-West Pross Lid., New Delhl.

5. Moms, 1. 1986, An Introduction to the Algas. Cambridpe University Press, TLK,

6. Paribar, N.5.1991. Bryophyta. Central Book Depot, Allahabaz,

7. Presseou, G.W, Algac: A Review. Bishen Singh Mahendrapal Singh, =

#. Pun, ®. 1980, Breophynes. Amma Ram & Sons, Delhi -

9. Ram Udar. Fifty vears of Bryclogy in Tnidia. Golden Jubilee Serics. 1BS, New Delhi

10. Round, F.E. 1986.The Biology of Algae. Cambridge University Press, Cambridge.

11, Soath; G.M. 19355, Cryptogamic Botany. Vol. 1 and T1. Tats Me Graw Hill, New Delhi.

12, Stewart, WM. and Rathwell, (W 1993, Palechotany and the Evohition of Plants.
Cambridige Tiniversity Press.

Faper IV (BOT104): Pteridophyta, Gymnosperms and Palaeobotany

FTERITPHYTA

LUinit 1

| History, origin, classification, present and past distribution, morphology and Tife history of the
Following types.

a. Psilophyta: Psilophytales ( Psilophyron) and Psitotales (Psuonm).

5. Lycophyts: Lepidodendrales { Lepidodendron), Lycopodiales { Phylloglossunn),
Lepidospermales | Lepidocarpon) end Tsoetales [fsoeres ),

c. Sphenophyta: Salicnt features of order Hyeniales, Sphenophyiiales and Calamitales

d. Prerophyiy: A general account of Ophinglossales Osmundales Filicales,and Sahvmiales
GYMNOSPERMS

Unit 2

L. Classification and distrbution of Gymnasperms in India with special reférence to Himalaya:
2. Study of morphology. structure and life-history as illustrated by the following and indicated in
the: practical work:
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Preridospermales: Palaeozoic and Mesozoic groups with references fo Lyvginopteridaceas
{Taginopterix) and Medullosaceae ( Trigonocarpus), A general account of Glossoprenideceac.

3, Benniettitales: A general sccount.of Cycadevidaceae, Williamsoniaceac and Wiclandicllaccas,
Unit 3

1. Cycadales: A detailed account including distribution of Tiving Cycads.

2. A general acoount of Pentoxylales snd Cordaitales.

3. Ginkgoales) Ginkga,

4. A general account of Tossil and living Coniferales and Taxales.

5. Ephedrates, Welwitschiales and Gnetales: A general account.

6. Economic importance of Gymnosperms,

PALAEOBOTANY

Limit 4

I. Definition of fossil. different types of plant fossils as per their mode of preservation, concept
of form gems.

2. Indian Gondwana Sequence, a general aceounl.

- Introductory fdea of Continental Prift Hypothesis:

SUGLGESTED READINGS:

. Andrews, HN. 1961, Studies in Palaeobotany. New York.

2. Baker, J.G. 1995, Handbook of the Fern Allies. Reprint. Bishen Smgh Mahendra Pal Singh,
Debradun.

3. Bhatragar. S.P. and Mitra, A. 1996, Gymnosperms: New Ape International Pet. Tid, New
Deihi;

4. Beddome, R.FL. 1966, The Ferns of British India. 2 Vols. Oxford and IBH. New Delhi.

i, Chamberlain, C.I. 19535, Gymnospenns: Stnicture and Evolution. I.'J-iina&'r. o

fi. Eams; AL 1969, Morphology oF Lower Vascular Plants,

7. Paribiar. N.5. 1996, Biology & Morphology of Preridophytes, Central Book Depot Allahabad.
8. Raizaita, M.R and Sahni, K.C. 1958, Living Indian Gyinnosperms,

o, Bahmi, B.C. 1996, Gyvmnosperms of India and Adjacent Countrics. Bishen Singh Mahendrapal
Singh, Dehradun,

Y- Seward, ALC. 1919, Fossil Plants for Studerits of Botany and Geology. 4 Vols. Cambridgs.

11. Spome. KR, 1991, The Mophology of Plendephyies, Huichimson Library Series London

Lafy Course (BOT10F);

L. Study of representative genera of Zygomycoting, Ascomveotina, Basidiomycoting and
Devterommyeotin. :

2. Symptomatology of at least one disensed specimen of plant pathogens belonging to various
lungal classes Lo, Masngomycoting, Zygomycotiia, scomycoting, hasidicmycoting and
denteromveoting, bacleria and viruses,

1. Aseptic methods and demenstation of instruments viz, mitoelave. hot air oven, incehator,
laminar air flow.

4. Diirect examination of oot nodule bacteria under microscope and isolation of Rhzohiam n
root nodules..

5. Iselation and enumeration of microbes from natural samples (soil and water) by agar plate
fechnigque.

f. Morphological study of representative members of algae: Microcisnis, Lynghva,
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Ovlindrogpermim, Glocatrichid, Scytonemd. Pandoring, Eudoring, Scerdesmuy, Pecfasirun
Hydrodicovon, Ulva, Enteromorpha. Drapernaldiopsis, Stgeoctonivm, Fritschiella, Coleochaere,
Bulkochaete, Cosmarium, Cawlerpa, Nitella, Dictyota, Gelidium, Gracillaria, Batrachospermum
and Podveiplona

7. Bty and identification with suitable preparanons of Ricewcargus, Targania, Crabthodinm,
Plagiochasma, Asterelia (Fimbriaria), Dumortieva, Sewardiefla, Peilia, Fossombronia, Poreila,
Calelryunm, Notothylas, Sphagmem, Polytrichum and Funaria,

8. Fsilotum, [soetes. Ophioglossum, | Osmunda,, Polypodium, 4zofla. Selvinia and impontant
fossil tvpes.

¥ Cyeas, Glikgo, Ables, Cedrgs, Crypiomeria, Cupresss, Podocarpiis, Cephalotaos,
Argncaria, Taxus, and CFoetam

10 Study of available tossil flora through specimens-and slides, ele,

SEMESTERTI
Paper 1 {BOT201): Taxonomy of Anglosperms
Unit 1
L. Ongin of intra-population variation: Population and the environment; ccads and ecotypes.
evolution and differcotintion of species- vanious models.
2. The species concepts; taxonomic hierarchy. species, genus, family and other categories:
principles used in assessing relationship, delimitation of taxa-and attribution of rank.
Umnift 2
3, Saliemt featres of the [nternational Code of Nomenclature for Algas, Fung and Planis (1CN)
4. Taxonomic evidences and Taxonomic tools: anatomy, palynology, embryology.
phytochemistry, histological, cytological, phytochemical, serological, I:-:m.hn:mu.ni and molecular
lechmiques. -
Unit 3
5. Systemi of angiosperm classification: Phenetic versus phylopenstic svstems; cladistics m
bawonomy; major systems: of classitication {Bentham and Hooker, Hutchinson, Cronguist) and
their relative merits and demerits.
. Herbaria and Botamcal gardenis: General account.
7. Plant exploration in India with reference to North-West Himalaya.
B. Stams of flowering plant diversity in Garbwal Himalava:
Uinil 4
Distinguishing leatures and sconomic importance of Dicot families of
(i) Polypetalac- Magnoliaceae. Violaceas. Linaceae.  Rutaceas, Rhammaceae.
Sapindaceas, Anacardincess; Myrmtaceac,
il Gamopetalac- Dipterocarpaceas, Ericaceae, Oleacese, Rubiaceas, Asteraceac,
Acanthaceae.
(i)  Monochlznmvdeae- Chenopodiscess. Amamnithaceas, Urticacene,
vl Mokocots- Orchidacese | Arecaccac. Liliaceae. Amaryllidaceas. Fingiberacead,
Dinscoreaceas, Cyvperaceas, Poaceas.

SUGGESTED READINGS

l. Babo C.R. 1976, Herhaceous Floma of Tichradun, CSIR. New' Delhi.
2. Cole, AJ, 1969, Numerical Taxonomy. Academic Press; London.
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3. Cronguest, AL 1981, An Imegrated System of Classification of Flowcering Plants. Columlia
Unversity Press, Mew vork.

4. Davis, P.H. and Heyvhood, V. H. 1973, Principles of angiosperms Taxonomy. Robert E.
Freiger

Pub, Co.. New York..

5. Caur, R, 1999, Flora of District Garhwal: NW Himalays, Transmedia, Srinagar, Garhwal,
6. Grant, V. 1971. Plant Speciation. Coluntbia University Press, Now York

7. Grant, W.F. 1984, Plant Biosvstematics. Academic Press, London,

&. Harrison, H.). 1971, New Concepts in Flowering Plant Taxonomy. Hieman Educationnal
Books Ltd.. London.

9, Heywood, V H. and Moore. IV 3. 1984 Current Concepts n Plant Taxonomy; Academic
Prizs, London

0. Hutchinsom, J. 1973, The Familiés of Flowering Planis. 2 Vols, Oxford University Press,

O ford.

L1. Jain, 5. K. and Hao, K.R. 1977. A handbook of Figld and Herbarinm methods, Today and
Tomomrow, New Defhi. '

12, Jones. A.D. and Wilbins, AL, 1971, Variations and Adaprations in Plant Species. Hieman &
Co. Educational Books Lid., Londorn.

13. Jomies, S B, Jr. and Luchsinger, A.F. 1986, Plant Systematic (2nd editien). MeGraw- Hill
Book Co., New York. ' _

14. Lewrence, H'W. 1951, Taxonomy of Vasculir Plants. Reprint Oxford and IBH. Sew Delni
15. Naithand, B.D. 1985, Flora of Chamoli, 2 Vols, BSL, Calcutta Nordenstam, B, El Guealy, G.
and Kassas, M. 2000, Plant Systematic for 21st Cenmry. Portlant Press Ltil., London,

16. Radford, A.E. 1986, Fundamentals of Plant Systematics. Harper & Row Publications, USA..
17. Singh. H. 1978 Embryology of Gymnosperms. Ercyclopaedia of Plang Anatamy X,
Gebruder Bortraeger, Berdin,

Paper 1L (BOT202): Cytogenetics and Molecular Biology

Cnit 1

I. The dymanuc cell: Structural organizstion of the plant cell; specialized plant cell

2. Cell wall: structure and functions; biogenesis, growth.

3. Plasma membrane: structore, models and Runctions; sites for ATPascs, lon carmiers. chanmels
and pumps, receplors.

4. Mitochonilria mmd chloroplast Stucturs; genome organization, gene expression,

Unit 2

1. Nucheus: structure, nuclear pores, nuclcosome organization.

1. Ribosomes: Strucmre, cytopratein synthesis.

3. Chromatin orgenization: Chromosime structure and packaging of DNA, molecular
organization of centromere and telomere, eachromatin and heterochromatin, specialized types of
chromosomes; polytere, lamphrush, B-chromesomes and sex chromosomes.

Unit 3

1. Principles of inhetitance: Mendelian liws along with molecular explanations, Excepticns t
Mendeliun laws, lethal alleles and Gene Interactions.

2. Structural and numerical alterations in chromosomes: Origin, occurrence, production and
meinsis ol haploiils, ancuploids and euploids, induction and characterization of trisomics and
MEOSOITHCS.
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3. Genetics of prokaryotes and eukarvotic oraanedles: genetic recombination of phage: sensic
transpostaticon. conjugetion anl transduction i bacteria, cvioplasmic male stenility.

Umit 4

L Giene structure and expression: Genetic fine structure, cis-trans test; fing structure analvsis of
cukaryotes. introns and their sianificance, repulation ol géne expression in prokarvotes and
enkaryotes. DNA damuge and repair mechanism, defects m DINA repair; Initiation of cancer at
cellular level, proto-oncogenes and oncogenes.

2. Genetic recombination and penetic mapping: Recombination; indepenident asstmment and
crossing over, nkage groups, genetic markers. construction of molecular maps.

3. Mutations: Spontaneous and induced mutations; physical and chemical mutation, molecular
basis of gene mutation: nmutations induced by mansposons.

4, Muclear DN A content: C-value parados; Cot corves,

SUGGESTED READINGS:

1. Alberis, B.. Bray, D, Lewis, I, Raff. M. Robents, K. and Warson, 1.1, 1989, Molecular
2. Biology of the Cell (2nd edition), Garland Publishing Inc., New York.

3. Atherly, AG., Girton, J.E, and McDonaid, LF, 1999, The Science of Genetics. Saunders
Collzge Publishing. Fort Worth, USA.

4. Bumham, C.R. 1962. Discussions in Cytogenetics. Burgess Publishing Co., Minnesota.
5. Busch, H. and Rothblum, L. 1982, Volume X. The Cell Nucleus rDNA Part A. Academic
Press.

& Barry, IM. and Barry, B.AL 1973, Molecular Biology, Prentice Hall OF India New Telhi
7. Buchanan, B.B., Gruissem, W. and Jones, R.L. 2000. Biochemisiry and Molecular Biology of
Plants. Amencan Society of Plant Physiologists, Maryland, USA.

8. D, DN, 2000, Plant Cell Vacuoles: An Introduction. CSTRO Publication, Celtingwoad,
Australia,

o Guma, P 1598, Cvtogenetics. Rastog Publications. Meerat:

0. Hart, DuL, and Jones, E.W. 1998, Genetics: Principles.and Analysts (4th edition). Jones
& Hartlent Publishers, Massachusists, 1784,

1. Kleinsmith; L. and Kish, V.M. 1995, Principles of cell and Molecular Biology (2rid
Edition,

Harper Collins Collags Publishers, New York, USA,

12, Krishnamurthy, K.V, 280 Methods m Cell wall Cyochermstry. CRC Press, Boca Raton,
Florida.

13, Lewin, B. 2000. Genes VTI, Oxford University Press, New Yeork.

14, Lodish, H., Berk, A.. Zipursky, 8.1, Matsudaira, P., Balttmore; T3, and TDamell, 1. 2000,
Molecalar Cell Bislogy (4th Edition), W.H. Freeman and Co., New York, USA

1 5. Mialacinskd, GM. and Freifelder, D, 1998 Essentiale of Molecular Biology (3 edition),
Jones and Bartlet Publishers, Tne., London,

Paper 111 (BOT203): Economic Botany
ECONOMIC BOTANY

Ulmit 1

1. Plant resources: Concept. status, utilization and concerns.
2. World Centers of Primary Diversity of domesticated plants
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3. Origin, evolution, botany, cultivation, cytotaxpnomy and uses of (1) Cereals and millets
{wheat,paddy. maize), (i) Legumes (sovbean, black gram and cowpeas), (iii) Sugar cane and
starches{sngarcane, bestrool, polito, sweat potatn, cassiva), (iv) Forage and fodder crops.
Uimit 2

F. Fiber crops, medicinal and aromatic,

2. Tmportant firewood and fimber vielding plants and non-wood forest prodiocts (WWFPs) such as
bamboos, mume, tanning, dyes. resing, beverapes,

INTELLECTUAL PROPERTY RICHTS

Uit 3 )

1. Inretlectial Property Rights, Concept, History, Protection of TPR;

2. Patent- requirements, procedures and limitations; Intermational convention un Biological
Diversity.

ETHNOBOTANY

Unit 4

1. Concept. linkage with other sciences, tools of ethnobotanical studies, world and

Iadian perspective with special reference (o the Hinalayas.

2, Green revolution: Benefits and adverse conseguences.

3. Plants used as ommamentals and avenue trees.

4, Principles of conscrvation: Extinction; Status af plants based on Inlermationzl Union fior
Conservation of Namre (TUCH).

SUGGESTED READINGS:

1. Ayensu, E.8.. Heywood, V.H. and Likcas G.1. 1984 Our green and living world: The wisdom
to save it. Cambridge Univ, Pregs. Cambnidge.

2. Beenzinger, 5.P., Kleese, R.A. and Bams, B.F_ 1993 Intellectual Pruperty Rights, Protection
of plant materials; executive summary and work group reports. CS5A PubSicatidn No, 21. Crop
Seience Boe. of Amenca, Wiscomsin, Madison.

3. Bellamy, K. 1993, Ethnobotany in Tropical forests: expedition in field techniques, Royal
Geographic Society of London,

4. Berhin, B. 1992, Ethnobiological Classification: Principles:and caregorization of plants and
animals in iraditionsl societies. Princeton Univ, Press. Princeton,

5. Chandel. K.P'S_. Shukla, (i. and Sharmg, N.1996. Biodiversity in Medicinal and Aromatic
Plants in Irdia; Conservation and Utilization. Mational Burean 'of Plant Genatic Resources,

Mew Delhi,

& Conway, (. and Barhier, E. 1994 Plants, Genes and Agriculmre. Tones and Bartlen Publishers,
Boston.

7, Council of Scientific & Industrial Research 1986, The Uscful Plams of India. Publications and
Informdtion Directorate, CSTR, New Delhi.

8. Council of Scientific & Industrial Research (1948-1976). The Wealth of India: A Dictionary
of Indian Raw Muterials and Tndustrial Products. New Delhi. Raw Materials 1-XTI, Revised
Nodume =111 (1985-1992) Supplement {2000,

&, Densmire, F. 1974, How Indians ase wild plants for food. medicine and crafis, Dover
Publication Inc. New York.

10, WWF INDIA 1993, Directory of Indian Wetlinds, New Delhi and AWB, Kuala Lumpur.

11 Falk, ThAL, Obwell, M. and Millan, C. 1996. Restoring Diversity. Island Press, Columbia;
LSAC

12, Frankel, O.H., Brown, A HD. & Burdon, 1.1, 1995, The Comservation of Plam Diversity.
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Cambridge University Press, Cambridge, TTE.

13. Gadgl, M. and Guha, R: 1996, Feology and Equity: Use and Abusc of Newre 1n
Contemporary Tndia. Penguin, New Delhi.

I4. Gangulee, P. 1998, Geanng up for patents- the Indians Scenavio. Univ. Press. Hyderabad.
13, Hill; AF. 1952, Eeonomic Botany. MeGrow Hill, Mew Yaork.

V6. Kochar, §.1. 1998, Economic Botany in the Tropics. Mac Miltan [ndia I td. Delhi

17. Kothan., A. 1997. Understanding Biodiversity: Life Sustainability and Eyuity. Orient
Longrmar,

| 8. Kohli, R, Arya, K.5.; Singh, P.H. and Dhillon, H.S. 1994, Tree Directory of Chandigash,
Lovedale Educational, New Delhi,

19. Naiir, M.N.B. e¢ 4l (Eds) 19938, Sustainable Mansgement of Non-Wood forest Proddicts.
Faculty of Forestry, Universiti Putra Malaysia. 434004 PM Serdong. Sclangor, Malavsia

20, Parods, B.5. and Arora, RLE. 1991, Plant Genetic resources conservation and Mamagement.
1P3RY (Publication) South Asia Office, Cfo WBPGR. Puss Campus. New Dethi.

21. Rodgers, N A. and Panwar, H.S, 1988, Planning a Wildlifc Protected Arca Network in India.
Vaol. 1, The Report. Wildlife Institute of India, Dehiadun.

22, Sahni, K.C. 2000. The Book of Indizn Trees, 2nd edinon. Oxford University Press Mumbsai.
23. Sharma, O.F. 1996, Hill's cconomic Botany (Lata Dr. A.F. Hill, adapted by (0.P. Sharma),
Tata MeGraw Hill Co. Lid., new Delb.

24 Swantinathan, M.5. and Kocchar, 5.1, (Eds.) 1989, Plants and Society. Macmillan
Publication Ltd,, Lendon. .

25, Thakuar, B.S. Puri, H 8. and Husain, A 1989, Major Medicinal Plants of India. Central
Institute of Medicinal and Aromatic Plants, CSIR, Lucknow,

26. Waller, 5.5, and Gillet, H.J. 1998, IUCN Red List of Threatened Plants, TUCN Thn: Waorld

Conservation Union. [IUCN, Gland, Switserland. and Cambridge, UK, o&—

Paper TV (BOT204); Plant Morphology, Anatomy and Embryology

PLANT MORPHOLOGY

Limit 1

I, Bhosdt Development: Orgamizanon of the shoot apical meristem (SAM ) control of cell
division and rissue differentiation especially xylem and phlogém; secretary ducts and lancifers.
wond development in relation to covironmental factors and wood anatomy. Leaf growth and
iifferentiation {sructural development and classification of stomats and trchomes),

2. Boot development: Orgamsation of root apreal meristem (BAM); vascular tissue
differentiation; lateral-roots; root hairs.

2. Momphology of flower, stamen and carpel. Plant adapationsand theiv morphological natre:
EMBRYOH MG Y

Unit 2

1. Male gametophyte: Structure of anther; microsporogenesis; pollen germination, pollen
allergy; pollen embryos,

2. Female pametophyte: Ovile development: megasporogienesia, development anid
nrgenization of the embryo sac, .

3. Pollination, Pollen-pistil interaction and fertilization: Floral characteristics, pollination
mecTEnism and vectors; commercial consideration: structure of the pistil; pollen stigma
miteTactions, sporophytic and gametophytic sel Fincompatibility (cytological, biochemical
and molecular aspecls); double ferilnmtion; in vitro ferilizaton.
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1. Seed development and froit growth: Endosperm development denng early; maturation
and desiccation stages: embryogenesis, cell hneages dunng late cmbryve development;

2, Polyembevony; apomixis, embryo culure.

3. Latent Life-formancy: Importance snd bpes of dormaney: bud dormaney:

ANATOMY

Unit 4

|- Tissue - General account

2. Stem anatomy = Dicot and Monocol

3. Rool anatony = Dicot and Monocot

4, Anametous Secondary Growth - Beerhaavia, Draceena, Nyctanthes, Mirabilis, Salvadora,
Periderm formetion

Suggested Readings:

I Bhajwam. 5. 5. and Bhatoayar. 5. P. 2000. The embrvology of Anpinsperiis. Vikas Publ
House, New Dalhi

2. Aghwan, V. 1997, Molecular embryology of flowening planis. Cambridege Univ. Press,
Camp.

3, Shaivanna. K. R. and Sawhney, V. K. 1997, Pollen biotechnology for crop production and
improvement Cambridge Univ. Press.

4. Shivanma, K. . and Sawhney, V. K. Pallen Biglogy.

3, Fonkot D 1994, Plant growth and Development, A molecular approach, Academic Press,
San Diego.

& Howell, 8. H. 1998, Molecular genetics of plant Development. Cambridpge Univ. Press

1. Leins, P, Tucker, Sc & Endress, P. K. 1988, Aspectsof florel development, J. Cramer.
Germany.

1. I_-,"rulun R. F. 1990, Plant development: The céllular hasis. Unnin E-Ivman London,

9, Raghavan V. 1999, Developmental Biology of flowermg plants. bj]l'.l.[‘pg-\'..‘.f velag, Mew York.
L. Bingh, 5P. A Textbook of Plant Anatonny

11 Tayal. M5, 1996, Plant Anatomy. Rastogi Publ. Meerui.

Lab Course (BOT20P):

1. Identification and description of locally avatlable plants belonging to families included in the
sy labus from fresh specimens, herbarium or preserved matenals. Afler identification up to
family level any suitable regivnal Flora may be provided for genenic identification if required.
2. Description of a'species based on vanous specimens to smdy intra specific variation.

3. Studies to find out the location of key charucters and preparation of keys at generic level;
4. Field trips, compilation of field notes, the preparation of herbarium sheets and submission of
herharium and musctim specimens and'or lve potted specimens of tixonomic interest and
submission of the excurmsion repor.

5. Study of aliemate and distichous, alternate and superposed, oppasite and superposed oppesite
and decussate leaf arrangement. Examination of rosette plants (Lawngeq, Mollugo, Ruphans,
Hyvascyamues, ete.) snd induction of bolting under natural conditions ag well as GA trestment.

6. Microscopical examination of vertical section of leaves, such as that of Camiabis. Nicorian,
Zea mays and Triticum to undersiand the internal structare of the tissue and trichomes, glands,
eic. Also 1o study the anatomy of C: and C, plants,

7. Study of epidermal peels of leaves to study the development and final structure of stomata and

e




prepare stomatal index.

E_ Study of mictosporagenesis and gametogencsis in scctions of anthers:

9. Examination of modes of anther dehiscence and collection of pellen grains for microscopic
EXATarAton (maize, grasses, Connabis saifva, Crotoiaria, Trodescantia, Brassic, Permia,
Solamum melongena. and locally available flowers),

10. Tests for pallen viability using stains and i vitro germination. Pollen germination using
hanging drop and siiting drop cultres.

1. Pollen storage. pollen-pistil interuction, self-incompatibility, i virro pollination,

12. Food crops: wheat, rice, maize, chickpea, potato. tapioca. sweel potato, sugarcane;
miorphology, anatomy and micro chemical Lests for stored food matersals.

13, Forage/fodder plants: Swdy of ten important fodder crops of the tocality.

14, Plant fibers: Textiles fibers {cotton, jute, sun hemp, cannabis, Grewia, etc. ), Cordage fibers
{eair), Suffing fihers {silk coron). Morphology, anatomy, micrascopic study of whole fbers
WSITLE APPTORTiaie, staining procedures;

135. Medicinal and aromatic plants ineluding narcotics and antibiotics.

16 Vegetsble pils: Mustard, groundnit, sovbean coconut, sunflower and castor. Morphology,
microscopic stmctire of oil yielding Dssues, test for 0il and 10dine momber.

17. To prepare u water extract of vegetable tanning (Acacie, Terminalia, Camellia, Cassia)
and dyes (Curcuma longa, Bixe vrellana, Indigofera, Butea monosperma, Lawsonia inermis,
e

1B, Study of mitotic chromosomes in root tips and leal buds and metotic chromosomes: in flocal
s,

19. Isolation of chloroplasts and SDS-PAGE profile of proteins to demarcate the two subunits of
Ruhiseo.

20, Restrictioin digestion of plamt DNA, iis seperation by agarose gel electgypharess and
visalization by ethidium bromide staining.

21_ Izolation of RNA and quantitation by specirophotomeiric method,

22. Southern blot analysis using a gene specific probe.

23 Northern blot analysis using & gene specific probe.

24, Western blotting and ELISA.

25, Genetical problems on Mendelizn and post-Mendclian ratios, gene interactions, sex-hinked
inheritanee, chromosemal mapping, ete.

SEMESTER I

Paper 1 {BOT301): Plant Physiology and Biochemistry

Umit 1

1. Functional aspects of plant cell structure: colividal systems, concept of water potential,
diffuston. osmesis and imbibition. Life giving unique properties of water.

2 Energy Mlow; Principles of thermodynamics, free energy and chemical potential, redox
regetions, structore and functions of ATP,

Unit 2

1. Binfogically important molecules: Carbolydrates, Amino acids, Proteins and Lipids.
Fundamentals ofenzsymology: General aspects of enzymes, allostetic mechamism, regulatory and
setive stes, Isozymes, Kinetic catalvsis, Michaelis-Menton cquation and its significance.



2 Membrane transport and tramslecation of water and solutes: Plantswater relanons, mechamsm
of water transport through xyiem and transport in cells. Absorption and transpiration of water. .
Unie 3

1. Photophysiolosy and photosynthesis: General coneepts and historical background. evolution
of photosynthetic apparatus, photosynthetic pigments and light harvesting complexes. photo
oxidation of water, light reaction. Z scheme and photophosphorylation, mechamsm.of elettson
transport, carbon assimilation — the Calvin cyele: phitirespitation and its significance. the C4
cycle, the CAM pathway, factors of photosymthesis.

2. Respiration and lipid metabolism: Overview of plant respiration, glveolvsis, the TCA cvele,
electron ransport and ATP synthesis, pentose phosphate pathway, glyoxylate cycle, alternative
oxidation systen, photorespiration.

Unit 4

1. Nitrogen fixation. nitroges and sulphor meabolism: Ovendew. biological nitrogen fixdtion,
podule formation snd nod factors, mechanism of nimate uptake and assimilation, sulfur uprake,
transport and assimifation,

2. Phywohormones and Sensory photohiology: History of discovery of phyvtochrimes and
erypiochromes, and their photochemical and biochemical properties, photophysiology of light-
induced responses, molecular mechanism of actiom of photmnorphogenic Tecepiors, signaling
and gene expression.

SUGGESTED READMNGS: _

1. Buchanan, B.B., Giruissern, W, and Jones; R.L. 2000, Biochemistry and Molecular Biology of
Plants. American Society of Plant Physiologists, Maryland, USA.

2. Dennis, D.T., Turpin, D.H., Lefebvre, D.D. and Layzell, D.B. (¢ds) 1997, Plant Metabolism
(Second edition}, Longmian, Fm, England.

3. Hoovkass, P.1J.. Hall, M.A. and Libbenga, K. R (eds) 10949, Blmhtmmﬁy unr] Muolecular
Biokogy of Plant Hormones. Flsevier, Amaterdam, The Netherlands,

4. Hoplins. W.G. 1995 Introduction tir Plam Physiology, John Wilev & Sons, Inc., New York,
USA.

5. Lodish, H.. Berk, A, Zipursky, S L. Maztsudaina, P_, Baltimore, 1. and Damnell, 12000,
Molecular Cell Biology {4th edition). W.H. Frecman and Company, New York, USA.

6, Mouore, T-C. 1989, Biochemistry and Phvsiology of Plant Hivmenes {second edition),
Springer-Verlag. New York USA.

7. Nobel, P.8, 1999 Physiochemical and Environmental Plant Physiology (Second edition).
Academic Press. San Diego, USA:

B, Nopple G.R and Fatz, GUF. 1977, Introductory Plant Physiclegy. Prentice Hall: New Delhi..
0. Salishury, F.B. and Rass, C.W. 1992, Plant Physiology (4th édition). Wadsworth Pullishing
Co, California, LISA,

10, Singhal, G.8., Renger, G., Sopory. 5.K.. lrgang. K.D. and Govindjee 1999, Concepis
Photobiology: Photosynthesis and Phnﬁnﬂm‘p&mgumsis Narosa Poblishing Heuse, New Delhi.
| I: Takz, T and Zeiger, E. 1998, Plant Physiology (2nd edition). Sinauer Associates; Inc.,
Publishers, Massachusens, USA.

12, Thomas, B oand Vince-Proe, D, (1997) Photoperiodism in Plants (Second edition). Academic
Press. San Diego, USA.




Paper TH{BOT 302): Plamt Ecology and Remote Sensing

PLANT ECOLOGY

Unit I

[ Climate. soil and vegetation patterns of the world: Major hiomes and vegisiation types sind
environmental faclors,

2. Population dyramics; Characters, r- and k- strategies,

3. Yegetation orpanization: Coneepts of cormmimity and contivdnm; community characteristics,
concept Of ecological mche, ordination.

4. Ecological succession: Causes, mechanism and types, eoncepts-of climax.

Umidt 2

1. Ecosystem: Structure and funetions; primary production (methods of measurement, ghobal
patern. controfling factors); energy dynamics (Trophic organizalion, energy Mow pathways,
ecalngical efficiencies): liner fall and decompoxitiom | mechanism; substrate quality and climatic
faciors);

2 'Glubal hiogeochemical cycles of C, N, P and 5: (pathways, processes, i terrestrial and aquatic
ecosystems; nutrient use efficiency, hydrological cycle,

3. Ecosysteny stahility: Concept (resistance and resilience); ecological pertirbation inalural and
anthropogenic) and their impact on plants and ecosystems; ecology of plant invasion;
environmental impact assessment; ecosvstem restoration.

4. Biological diversity: Concept and levels: species richness. diversity indices; concept of aand i
diversity, phytogeographical regions of Tndis, role und appheation of biodiversity in ecosystem
function; speciation and extinction; TUCN categories of threat; distribution and plobal patterns of

biodiversity, hol spots; inventory,

Emaronmental pollution: Kinds, sources, quakity parameters; effects on plants and ecosystems
and remedies. -

Umit 3

L. Climate change: Greenhouse pases sources, tremds and mle: ozone laver and ozone hole;
comsequences of climate change (C0; sequestration. global warming, sea level rise, 1TV
radiation).

2. Fire as an ecological factor: Types, role of firg, extent and causes of fire in forest, grosslands
and in tropical savanna, fuel load, controlled buming. fire in different forest types in Uttarsnchal;
fire as management tool '

HEMOTE SENSING

Unit 4

L. Remuole Sensing: Comcepts and stages in the acquigition of remole sensing data; Speciral
s1gmAtre

2. Photographic and non-photographic sensors, Space Platforms.

3. Basic principles of Photogrammetey and Photo-interpretation.

4. Applicarion of remade sensing in ccological research,

SUGGESTED READINGS:

|. Barbowr, M.G., Burk, JLH. and Pirts, W.D. 1987, Terestrii] Plant Foolegy, Benjamin/
Cummings Publication Company, Califomis

2. Bepon, M., Harpor. 1.L. and Townsend, C.R. 19%9%6. Eeology. Blackwzll Science; Cambridez,
USA.

3. Chiipman, L1 and Reiss, ML.J. 1988, Ecology: Principles and Applications. Cambridge
Umversity: Press. Cambrides, 11K,
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4. Heywood, V.H. and Watkon, R.T.1995. Global Biodiversity Assesment. Cambridge
University Press.

5 Kershaw, KA. Cuantitative and Dynamic Ecology. Oxford and [BH. Kormondy, B 1996,
Concepts of Ecology. Prentive-Hall of Tndia Pvi. Led., New Delhi

6. Odum, E.P. 1983, Basic Ecology. Saunders, Philadetphia

7. Smith. B.1L. 1996, Ecolepy-and Field Biology. Harper Collins, New Yaork,

Paper 1L (BOYT303): Plant Bintechnology
Uit 1
1. Bistechnology: Primeiple and scope; bio-safery guidelines:
2. Plant cell and tissue culture: Concept of cellular différentintion and totipotency, principle of
ool amd shoot géneration in vitrm, applications of cell and tissue culture.
& Callos culture, cell suspension culture, eryopreservation; clonal prepagation, organ culture,
protoplast cultuee, orpanopenesis. somatic embryogencsis. somatic hybndization, amificial sced,
hvbrids and cvhrids; somaclonal variation,
Umit 2
1. Recontbimant DNA technology: Tools of genetic engineering: enzvime, vectors; p{:ﬁmh,iﬁ.r
eusmidds, lamida phage veetors, shuttle vectors: BACS and YV ACs. Cloning straieizics, genomic
libraries, CDNA libraries, ﬂlngi: gene cloning.
2. Detection and charscterieation of transformants: Screening and selection fir trans formants;
Unic 3
I. Hybridizations - colony, Southern, Northern, Western. DNA sequencing technigues,
axprmlun veclors in hacteria and eukaryotes; expression of indusirially important products.

2. Genelic engineering of plants: Aims, tols. strategies for development of mansgenic plant with
suitable cxample. alien gene transfer and applications:

Unit 4 ===
I, Elementry Knowledge of next generation sequencing, intellectus! property rights, schomics
and profecomics.

2. Biological datsbases (gene and protein), DNA restriction map analysis, DNA and priztein
seguence alimment, BLAST and FASTA,

Sugpested Readings:

I. Bhojwani, 8.5. and Razdan, M. K (1996). Plam Tissue Culture: Theory and Practice.
Elsevier Scienve Publisher, New York (15,40,

2. Bhojwam, 8.5 (1990} Plant Tissue Culture: Applications and Limitations. Elsevier
Scicnee Pablisher, New York (IL5.A)L

3. Collins. HA and Edwards. 5. (1998, Plant Cell Culture. Bios Scentific Publishier, O ford
(UK). |

4. Glazer, AN, and Nikido, H. (1995). Microbial Biotechnology. W.H. Freerman and
Company, Mew York [LISA). _

5. Shantharam, 8. und Montge Mery, LF. (1999}, Biotechnology, Biosafery and biodiversity.
Oxford and TBH Publishing Company. Pvi. Lid. New Dielhi,

6. 5.B. Primnose and B. M. Twyman. Principles of Gene Manipulation and Genomics,

7. Brown TA; Gere Cloning and DINA Analysis Sth Ed, 2006

K L-.am]xmk & Russel Cold Spring Harbour Laboratory press N 2001. Molecular Clonmg;:
3rd Fd; 1. W. Mount Bisinformatics: 2nd Ed; Cold Spring Harbor Lhoratory Press:

2004,

0.
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3. Arthur Lcsk. Introduction to Bioinformatics.

ELECTIVE PAPERS:

Paper TV (a) (BOT304/E1): Plant Health Management

LUl 1

I. Basic procedure in diagnosis of plant discases: Significance of plant diseases.

2. Beed Pathology: Seed bome fungi. Diseose transmilted through seeds. Bio-dstenoration of
seed in storage: Control of seed borme fimgg,

Uit 2

| Wursery disease; Tmportant dizsease of nursery plants.

2. Plantation disease: Plantation disease of Chir pine, Eucabjpius, Sal, Teak, Shisam, Populus,
dcaia.

Unit 3 _

1. Tmmpontant disease of cash crops: Sugarcane, Potaio and Ginger, How plants defend themselves
against pathogen, Conirol of crop and forest disease: Treatment of wounds.

2. Introduection and various forms of Mycorrhiza: Role of Mycormrhis in Forestry,

Uinit 4

1. Discases of cereals and Millets.

2. Disenses of vepstables and fruit trees.

Lab Course

1. Isplation amd inoculation of mycorrhiza, .

2. Study of seed borne pathogen. Description of pathogen, sympioms and section cuting.
3. Tsolaticn of some important pathogens.

4. Procedure of eqguipments uses, -

5. To estahlish w plant disease clinic in the deparment for advise w local people.

SUGGESTED READINGS!

|. Bilgrami, K.5. 1985. Text Book of Modem Plant Pathology. Bishen Singh Mahendra Pal
2, Singh Dehradun.

3: Butler. ECL 1973, Fungi and Disease in Plants; Interm, Book Distributers. Dichiradun,

4. Singh, R.5.1983, Plants Discases. Oxford and IBH Publ, Co. New Delhi.

5. Singh, B.S. Principle of Plants Patholowy. Oxford and TBH Publ. Co. New Delhi

6. Strobel, GoAC and DLE.. Mathre 1970, Outlines of Plant Patholdgy. Vah Naostrand

7. Remhold Co. New York.

8. Tarr. A J. 1972. The Principle of Plants Puthology. Winchester Press, New York,

9. Western, 1LH. 1971, Diseases of Crop Plants, Mc Millan Press Lasdon

Faper IV (b) (BOT304/E2): Diversity and Cultivation of Mushrooms

Unic 1

L. General characteristics and life history: Reproduction. spore print, dissemination, growth size,
colour and surface textures, odour, taste, Exudation and fairy rings; Biolumitescence and
COOMOMIC IMportance.

2. Biodiversity of Mushmoms.

3. Status of Mushroon reséaech in India.

4. Ethnomycologieal spprosch of mushrooms. especially in Uittarakhand Himalava.
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5. Edible and poisonots mushrooms. Mushroony recipes. mushroom toxing. disease and pests of
MuShroms.
Uniz 2
1. Introduction to mishnoom
2. Taxonomic study of order Agancales- Systematics of dark spored families viz,, Boletacese,
Bolbiteaceze. Boudarzewiaceae. Cortivariaceae, Coprinacese, Crepidotsceae, Entomataceac,
Gomphideaceae, Puxillacese, Russulacese; Systematics of light spored families, Agaricaceae,
Amannaceae, Hygrophoraceae, Pluteaceae, Tricholomataceas. _
3. Urdfrhphyl]upi:makm Tntrbuction and Systematics of Cantharelloid forms, Thelephoroid
ormas, Copuloid forms, Clavariosd forms, hydnoid forms and poroid Rrms.
4 Gasteromycetes: Introduction and Systematics of order Hymenogastrales, Lycoperdales.
Nidularinles, Phallales, Podaxales and Selerodermatales,
Unit 3
L. DMNACisolution, amplification and 1TS; RELP, BAPD Analysis: DNA Primers and markers:
PCR machine and working knowledge: Gel Electrophoresis, Use of Geldoc, Sequence and
[’hvlﬂ-gcn.etic data analysis,
2. Computer application in Mushroom Science, Formation of ¢lade, dendrograms and sequence
Mﬂhglmiﬂm Enowledge to submit mushroom sequence data online, NCBI, MEGAS and
uttalipgn,
Y. Ecology of puushrooms. Role of mushrooms in forest ecbsystem.
4. Mycorrhiza ; endomycorrhiza (wrbuscular mycomhiza), Ectendomycorrhiza {arbutoid
E}'m:rhiza}. Ericoid myeomhiza, Monotropoid myeorthiza and orchid mycorrhize
mil
|, Tissue culbure in wild rmushrooms.
2. Preparation of compast- paddy strave, saw dust
5. Cultzvation of edible and medicinal mushrooms: dgaricus, Calpovbe, Fhmmrrﬁm
Cranoderme, Hericium, Lentinus, Pleuratus

Lab Course

L Collection, preservation and identification of wild mushrooms

2 Marphological fisatures: field notes, chemical spol tests, photography, sporeprmt, eolour change,
armet]; taste; et

3. Anntommical features: Microscopic studies, Mycorrhizal studies.

4. Ecological (Chservation.

5. Tissue culmore techniguees: Media preparstion, solid and liguid culure media preparstion. Pore
culture techniques. Sub culturing. Lvoplulisation, Mainterance of mushroosm culture.

6. Cultivation of dgaricus, Calocybe. Flammudilng, Gonnderma, Lestines end Folvariclia,

7. DNA Isalation, smplification and ITS. RELP, RAPD unalysis, DNA primers

and markers. PCR and Gel electrophoresis, '

SUGGESTED READINGS: _ )

1. Allen, MLF. 1991, The Ecology of Mycorrhiza, Cambridge Liniv, Press, Cambridge.

2. Bakshi, B.K. 1974, Mycorthiza and its role in forestry, FRL Dehradun.

3, Chang, 8.T. and W.A_ Hayes. 1578. The Binlogy and Cultivation of Edible Mushrooms.
Academic Press,

4, Hacskaylo, E. 1971, Mycorthizae, USDA Forest Service Publ. Mo, 1189, US Govt. Printing
Offfice. Washington, DC.
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2 Hawksworth.[2L; Sutton, B.C. and Ainsworth (.C. 1983, Dictionary of the Fungi. Kew,
Surrey, England.

6. Krieger, LCC. 1967, The Mushroom Handbook, Dever Publications, INC New York,

T Largent, DL 1977, Hew taidentify Mushrooms to genus? T Macroscopic features. Mad Raver
Press. Inc. Eurcka.

8. Mlilfer, O.K Tr. 1981, Mushrooms of Worth America. EP Dutton, New York.

8. Singer, B, 1986, The Agaricales in Modemn Taxonomy., BSMPS, Dehradun.

10, Stamets, P, and 1.S. Chitton 1983, The Mushroom Cultivator, Agarikon Press, Olympia,
Washington. '

Paper TV (c) (BOT304/E3): Applied Plant Anatomy
Uimit §
|, Thifferent rypes of microscopes, their principles, working and wtility.
2. Sources of Timber. mportance of knowledge of wood stracture.
3. How wood is formed: Cambium and s derivations. secondary’ growth, juvenile wood and
matire woed,
Unit 2
1. Phyyrical features of wood visible an the cross surfeee of log. sapwood and heart wood, growth
rings and growth marks: colour. lester, ndour and tasie, weight. prain, texnre.
2 Giross features of woeod visible on bongiudinal surface of wood

Unit 3

I. Ultra strocture of wood and techmiques: Electron microscope, ultra strucmre of cell wall,
miierodibeil angle.

2, Nawml defects of wood: Reaction wood, Knots, Silica eomicnt and other defects due 1o stréss.
Unit 4

L. Deflecis of timbers to utilization, o

2, Woad structure in relation to properties and ises,
3. Uriteria and methods of assessment of wood quality w plamation grown timbers, viz:
EBucalypuy and Popuius for pulp and timbeér,

Lab Course

1. Ditferent types of Microscopes, their working and utility, Research, Polarized and Electron
Microscopes.

2. Juvenile wood and miatore wood: Maceration techmigues.

3. Section cutting and mounting of different types soft and hard woods (locally availahic),
Microscopre and amatomical features of wood viz: bamboo, cones und coconut.

4. Ultra structure of the wood and techmiques, Smdy of cell wall, microfibril angle and proportion of
rissues.

3, All plivsigal feaberes visible on omss surface of log.

6 ross features of wood visible on longitudina] surface,

SUGGESTED READING

1. Wilson and Whyte Text Book of Wood Technology, HP Brown, MceGraw Hill, New York.

2. Indien Ferest Utilizanon. FRI Vol I and 1l Comparative Wood Anstomy, Sherwin Carlgquiss.
3. Ramesh Rao, K and Junije. Field Tdentification of 3 important timbers of India, FRI.

4. Tiemuin Pitman, Wood Technology, New York.

5. Foster. AS; Nostrand. DD Van. Practical Plant Anatonry. New York:
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O, Gupea, 5. Atlas of Indian Hearrwoods- their anatomical feanues and photomicropraphs.
T. Fahn, A Plant Anatomy. Pergamon Press.

Paper TV (d) (BOT304/E4): Ecosystem Analysis, G1S and Remote Sensing

Umit 1

Aerial Photography and Photegrammetry (AP&P);

I, Fundamentals of Aerial Phowgraphy, History, Aeridl film processing, Procurement, and
Secunity ol Aenal photeygraphs, Energy source and atmospheric effects in agral photography.
Primeiples of

Aerial Photos [light planningon),

2. Introduction to Photogrammetry. Geomeny of Aeral photos, Stereoscopic photagraphy,
Memsurernent of Height, Acrial Trangulation

3. Principles and fundamentals of Acrial photo interpretation, Basics of Cartography.

Unit 2

Remnte Sensing (RS}

1. Introduction to Remate Sensing. The electromagnetic spectrum, Energy instruction with
amosphere and earth surface, satellite and fensors, Remote sensing dats acguisition.

2. Principles and hasic concepts of Multispectral, Thermal and hyperspectral Scanning: Across-
track and Along Track multispectral Scanning. History of Space Fmaging

3. Image Interpretation: Type of Imagery, clements of Tnierpretation, Techniques of Visual
Tnterpretation, Role of remote senking in ecological researcly

[init 3

Digital Image Processing (DIP):

| Fundamentals of digital image processing. Inage rectification, Restoration and Enhancement,
2. Image classification: Supervised classification, unsupervised classificatian; Hybrid
classification. Post-classification smoothing and C!assiﬁca.tinn BCCUrACY ASSEEEMCNL,

3. Principles of microwawve sensing, Geometric charseteristics, Spatial resolution. Space-borne
Radar Svstem, Application of passive microwave sensing.

Unit 4

Geninformatics (GIS):

| Basics of Computer, Hardwage and software,

2. Principles and hasics of Geographic Information Systens Raster and Vector G15, Database
crezlion and management. Network Analbysis, Spatial data integration and Modelling.

3. Basics of Global Positioning System, GPS Salellites and GPS utility.

Lab Course

1. Sterzo rest and study of different types of serial phitos, Orientation of Steren model for
inierpretation and mapping.

2, Nerermimation of Scale, Determination of Height and Slope.

3, Visuul ivterpretation of acrial phows and sarelite data on different scales, Snudy of different types
of sateilite data products. .

4. Studly of Multispertral data. Study of Image Processing Swetems. Display of raw dara. Histogram
arabysis.

& Dhgital lassalficatwon and Enhancement nfﬂau:lliu: data, Information extraction using DIP
IEchm.Etu&i.

i Study of Geographic Information Systen, fm—r:f:rcctlrlg, designing (I3 daiahase, Fditing
spatial and atribute, dop oulpesl presentalion.
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Suggested Readings:

1. Lillesand & Kieffer, Remote Seasing and Image Interpretation. John Wiley & Sons,
New York.

2, Sabins, F.F,, Jr. Remote Sensing: Principles and interpretation,

3. Bhatia, 8.C. Fundamentuls of Remote Sensing

4, Charecks, Diatta, Majumdar, Digital Image Processing & Analvsis.

5. Uhang, K.T. Introduction to Geographic Infirmation Systems,

6. Ran, et al., Geographic Information Svston,

7. Johnston C.A. Geographic Information Systems in scology,

&, Ahmed. E. T & Rabbany. Introduction to Global Posttioning System.

9. Aranoff. 5. 199]. Geographic Information Systemy: A Mimagement Perspective Ortaws
WDL Publ:

|0 Barrett, F.C, 1982, Introduction of Environmental Remote Sensing. Chapman and Hall,
11. Burrough, PoAC 1986, Principle of Geographic Infommation System for Land Resources
Assessment. Chxford University Pross.

12. Calwell, RN, 1983 Manual of Remols Semsing. Vol. T.IT American Socicty of
Photogramimetry.

13. Curran, P'.J. 1985, Principle of Remote Sensing. Longman Group

14, Dury. S.A. 1990, A Guide W Sensing, Interpreting Fmage l:'learrh Wiley and Sons.

15 Hord, R.M. 1986, Remote Sensing: Method and Application, john Wiley and Sons.

16; Jenson, LR. 1996 Introductory Digital Image Processing, Prehtice Hall, New Delhi,

17, Johnson, P.L 1969, Reémote Sensing m Ecology, Univ, Georgia Press, Athens.

1E. Rampal, KK, [982. Text Book of Photogrammetey. Oxford and IBH Press,,

19, Rees, W.0G. 1900, Physical Principles of Remote Sensing, Cambridee Smiversmy Press.
20, Behander, E. 1976, Remote Sensing for Environmicntal Scicnces. Springer Verlag,
21.Ulaby, F.T. Moor, K. and Fung, A.K_ 1982, Mictowave Remote Sensing Active angd
Passive. Vol, | and 11 Wesley Pub,

Paper TV {e) (BOTIMES): Environment Management with Reference to Western
Himalaya.

Unie 1

|, Introduction to the Environmental Management, Major Envirermental Problems,
Environimental ethics: Resource and conflicts, Envirommental Laws; Stockholmi Canference, The
Earth summit, The C:-pmhagen Conference. Environmiental Protection snd Fundamiental rights,
Ewvironmental Governance in Tndiz, Man and Fovironment, Trade and Environment: the WTO.
anil GATS, Environment Concerns and WTO.

2. Introduction to the Environmental Tmpact Assessment; Planning and Significance. EIA
practices and future rends in ndia; Legal frame work for ELA. Impect of forest fires, Forest Fire
Unit 2

L. Assessnient and Risk Zonation. Thermal power stations. Power line-and roads, River valley
projects, Urbanizator and Industrialization, Mining activilies, GHGs, CFCs, fossil fuels eic.,
Flood monitoring, Snow mell and Glaciers, Ozone Layer Depletion. Principles of Environmental
Analysis, Role of remote sensing in ETA.

2. Environmental Management and Nutural Resources; Air Pollution, Warer Pollurion and is
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Management, Environmental Pollution Act: Waste disposal and management, Integrated solid
wasie management, Recycling. Incineration, Sanitary landfill, Sewage disposal and sewage
tresiment; Hazardous wastes,

Unit 3

| Environmental policy and environmenial management system, Audit itorms . and uudil
procedures, 1SO Certification.

2. Watershed management: Definition and hasic concepts, Aims and Prnciples, lportance of
mtegrated watershed maragement. Principal watershed problems of Tndia,

Uit 4

1. Basic concept of ecosystem and commmmity. Biological populstions and conmunities,
Ecological niches, interaction among species; Kev stone specics, Species diversity and edge
effects, Major terrestrial and aquatic biomes, Energv Flow, Food webs and trophic levels,
Ecosystem diversity, Climate shifts, Species movements. _

2. Biodiversity and conservation, fr-site and ex-situ comservation, Initigenous knowledge and
biodiversity conservation, Loss of biodiversity- causes and it impact; Convention on
bindiversity, Major Biodiversity resources. Global wends of invasive specics, trears and
managing invasive plants,

3. Biofucl plans- Jarrapha, sugarcane and oil crops, Biofue] plantation, energy criteria for
species selection, achievement of sustamable Biofuel production: Bioconversion, utiliztion of
biomass sources, Incineration of organic wastes for energy. Alien invasive spegics and bioenergy
produenon; Bicenergy and food production controversies. Carhon sequestration and carhon
ponds,

Lab Courze

L. Field surveys w study various types of naiural resources in Untarakhand MEmaliGe

<. Study on the pressures impinging on the natural resources,

3. Dbservations on the Environment Impact Assessment of Hydroeleetric Power Project in
Uttarakhand Himalaya.

3. Observations on Natural disasters viz., floods, landslides, forest fires frequent in Himaliyas
4. Visits 1o Nationa! Parks, Wild life Sanctuaries and Biosphere Reserves.

SUGGESTED READINGS

1. FAQ Conservation Guide Nos, 12, 13/1, 1373, 134, 1378, 14, Rome.

2 Hevwood, H.V. 1995, Global Biodiversity Assessment,

3. Lochwood, M., Worbovs, G.L. and Ashish, K_ 2006, Managing Protected Areas: A Glohal
Cinide.

4. Ramakrishnian, P.S., Saxens, K.G. and Chandrashekara, UM, 1998, Conserving the sacred for
Biodiversity Management, Oxford and 1BH Publ. Co. New Delhi

5. Richard, P P. 1998 Essentials of Conservation Bialogy. Boston University.

Lab Course: BOT30P*

Plant Physilology and Blochemistry

L. To study the effect of temperature upon the permeability of the cytoplasmic membrane.

2. To determine the osanvtic pressure {potential) of cell saps of living cells by plasmolytic
miethaod

and also by using KNO3 and sugar solution and to caleulate the isotonic coctficient of SLUgAr;
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3, To determine the diffusion pressure deficit of plant cells.

4, To set up a Wilmott's bubbler and to study the effect of the following on the rale of

photosynthesis

(2] varying CO2 concentration and (b) different wavelengths of light.

5, To extract the four-pigmenis e chlorophyll a & b, carotene and xanthophyils from the green

leaves and preparation of their absorption spectrtn.

6. T seperabe the four pigments i,e. chloraphyll a & b, carotene and xanthophylls from the green

leaves by paper chromatography and column chromatography.

7. To separate the aminoe acids by paper chromatography.

8. Pranciples of colonmetry, spectrophotometry and flourimetry.

Plant Ecology and Remote Sensing

1. Te determing the minimuwm size of the quadrat by species area curve method and minimuwm

mumber of quadrats o be Taid down i the Geld under study,

2. To delermine the frequency, density and abundance of cach species present in conmmunity.

3. To calculate relative frequency and relative density of each species in 2 given area

4, To caleulinte mean basal cover and wital basal cover of cach specics m 2 given area.

5. To compute the relative dominance and IVI (Importance Value Index) of each species ina

giver ared,

6. To caleulate the Alpha (o) diversity. Beta (1) diversity and total diversity of given community.

7. To calculate water holding capacity of three samples of variows soil types and to find the

percolation percentige of waler in the given soil,

8. To find sut the bulk density and porosity of different soil types

9. To test the pH and the buttering praperties of sails.

10. Study of types of aerial photos and satellite data produgcts,

I 1. Orientation of stereo model under mirror steredscope. -

Biotechnology:

L. Tisswe culture activities

2. Growth characteristics of £ codi using plating and tubidimetric methods.

3. Isolation of plasmid of E. colf by alkaline lysis method and its quantitation spectro-
photometrically,

4. Restriction digestion of plasmid and estimation of the size of differsnt DNA lragmenis.

Cloming of a DNA fragment in & plasmid vector, transformation of the given bacterial

pupulation and selechion of recombinants.

Demonstration of DNA sequencing by Sanger’s dideoxy method.

Demonstratiin of protoplast fusion employing PEG.

Organogenesis and somatic embryogenesis using appropriate explants and preparation of

artificial seed.

9. Co-caltivation of the plant material (e.g, leaf discs) with: dgre bacteriiim and study GUS
activity histo-chemically.

Ln

o B

* Additional Lab course of selected eleciive paper.
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SEMESTER IV

Paper I (BOT401): Plant Breeding and Biostatistics

PLANT BREEDING

Unit 1

I. The role of plant hreeding— histonical aspects and zenetic basizs: mode of reproduction in
relation o brecding methods, breeding rechniques; mathod of plant breeding in relation ko seif-
pollimated and cross pollinated plants,

2. Hyhridizalion: Interspecific and inter genevic: pure line: back cross hybridization; self
meonpatibiliny system,

3. Heterosis. Its genetic and physiological basis.,

Unir 2

1. Breeding for resistance fo diseases, phvsiological races.

2. Rofe of mutation in crop improving and evolution.

3. Plant breeding work done in India with special reference to potato, paddy, wheat and
SUgArCans,

4. Maintenance of collection, registration of varicties, sced production. testing, certification and
distribution.

BIOSTATISTICS

Unit 3

1. Biostatistics and s application m e scignces.

2. Methods of representation of statistical data and mewsurements of central tendencies,
Unit 4

1. Covrelatich, regression, curve fiting and ratio ot variation.

2. Probability and ase of binomial trials. -

3, Test of sigrificance, 3%, 1" and 1 tests;

SUGGESTED READINGS:

Plant Breeding:

1. Harihat, R, 1997, Vegetable Breeding: Principles-and Practices. Tagminder Book Agency.
Mew Delm

2 Hill, J. 1997, Quantitutive and Ecological Aspects of Plant Breeding, Jagminder Book
Agency, New Delhs,

3. Kapoor. B.L. 1997, Plant Breeding and Crop Improvement. 2 Vols

4. Mc Donald, M.B. 1997, Seed Production: Principles and Practices.

&, Poehlman, J.M and D. Borthabur, 196%. Asian Field Crops. Oxford and 1BH Publ, New Dellii.
&, Poelhman, TM and Sleeper, LR, 1995, Breeding Field Crops. Panima Publ. House, New
Delhi.

7. Bhama, LR 994 Principles and Practice of Plant Breeding, Tata MeGraw Hill Publ, Co.
Lid., New Deth .

8. Singh. B.D. 2002, Plant Breeding Principles and Methods, Kalvani Publ. New Delhi.
Binstatistics:

L Bliss, C.1. 1967. Staustics in Biology. 2 Vols. Mc Graw Hill, New York.

2. Duwney, NM and Heath, B.W. 1960, Basic Staniztical Methods, Harper Inlemational,

3. Ravner, A A 1969, A first Course in Biometry for Agriculture Students. Peitermanitzburg.
University of Natal Press.

4. Smgh, R.K. 1994 Biosnetrical Techniques in Breeding and Genetics. Bishen Singh Mahendra
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Pal Singh. Debradun.
SoWatt, T. 1993, Inmroductory Statistics for Biology Students, Narosa, Now Ticlhi.
6. Winer, B:1. 1962, Btaristical Principles in Experimental Design. Me Graw Hill. New York:

Paper 11 (BOT402): Conservation Binlogy

Unit 1

L. Conservation: The basic concept, History of conservation hiology.

2. The ornigim and evolution of organism; genetic plasticity a factor in evolution; the invasion of
unoccupied ecolozical niches.

3. Patterns ol biodiversity: Global and regional patterns of biodiversity, Distnbution, Gradierits.
Magnimude of bindiversiry, Hotspots, Keysiose species; effects of species deletion and adiditon
on maintenancs of biodiversiny.

4. Uses of biodiversity: food, fodder, timber, fibre; medicine. ete.; biodiversity based products
and indnstries; wild relatives of cultivated plants; scientific role of biodiversity.,

Uit 2

1. Threats to bicdiversity: Habitat loss and fragmentition, Genetic drifl, Tnbreeding, Disturbance,
Pollution, Climate Change, Overexploitation, [nvastve Specica. Dizoase;

2. Global environmental problems: Global warming, nzone depletion, desertification,

3. Extinction to species: Susceptibality tn extimction causcs of specics extinetion, endangered
species, Red and Green Dama Books,

Unit 3

1. Environmental Impact Assessment (ETA) origin and development, development in India.
Purpose and aims of EIA, Core valucs and principles, ELA process, components of EIA,
Participants in ELA process, Impact identificatiom methids.

2. Conservation of Biological diversity: Genetic principles in conservatoribicdiversity
aEsesament and myvenmory.

3. Survey and monitoring of biological resurces: sampling population for hiological
conservation; Collection and analbysis of imventory dats, criteria on choice of species for
eonservaion. People parncipation, biodiversity registers and their maintenance.

Umiit-4

1. Consérvation of encrgy resources; conscryation and maintenance of non-renewable fossil fiel
resources: Conservation of biodiversity based renawabyle energy resouinces.,

2. Protected Area Network, PAN with special reference to Uttarakhand and India.

3, Insdian biodiversity and its conservation: Intemational efforts for conserving biodiversity viz,,
CITES, CBO, IUCH, MAB, UINEP, UPOV (Tion for the Protection of New Plant Varieties),
WTE e, ), International tresty on Plant Genetic Resources, Intemgtional Agresment for
conseTving marine biodiversity, Wetland conservation, Rangeland management,

4. Ecosystem restoration, Strategies and plans for restoration, Passive restoranion {natural
recovery ) and sctive restoraion.

5. Wildlife (Protectionyact 1975, Forest (Conservation) Act 1980, Enviramment (Profection) Act
1986, Wildhife (Protection) Amendment Act 199]. Biodiversity Act 2003, etc.

SUGGESTED READINGS
|, Cain, ML, Bowman, W.D. & Hacker, 81, 2008, Ecology. Smaucr Assooales, Ing.

2. Dhar, L. 1993 (Ed.). Himalayan Biodiversity: Conservation Straegies, Gvanodaya Prakashan,
Mainital

_ - nn_—
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1. Groombridge, B. and Jenkins, M. 2000. Global Biodiversity. Earth®s living reésources in the
21th cenmry, UK. World conservation Monitoring Center, Pp 246,

4, Hunter, MLL.J, 1990; Wildlife, forest and foresiry: Principals of Manaping forests for
biological diversity. Prentice Hall, Englewood, Cliffs. New Jersey. 370 pp.

5. Hunter, Jr, MLL. & Gibbs, LP. 2006, Fundamentals of Conservation Biology, Wiley
Blackwell.

&, Pullin, A Congervation Bmlngjr Cambridge University Press, The Edinberg Building,
Cambridge CB2ZZRU, UK.

7. Primack, R.B. 2006, Essentals of Conscrvanon Biology, Sinauer Associztes, Inc.

8. Primack. R.B. 2008, A Primer of Conservation Biology, Smauer Associates, Inc.

9. Singh, 1.8., 8ingh, S.P. & Gupia. S.R. 2007, Ecology, Environment and Besoures
Conscrvation. Anamava Pubtlishers, New Delhi.

10, Western, D. und Pearl. M.C. 1989, Conservation for pwenty-first cenmury, Oxford University
Presy, Oncford UK. Pp 109-120),

Paper 111 {BOT403): In-vitro technologies and indusirial applications

Umir 1

. Micropropagation (via organogenesis and embryogenesis) of floriculural, agricdltural and
pharmaceutical crops: Orchids. Chrysanthernum, Gerbera, Carnation, Anthurium, Bamboos,
Spilanthes, Stevia, Psoraléa, Chickpea and chite trec specics of national fmportance.

2. Production of vires free plants through meristem culmre inoorchids and fruit trees,

3. Germplasm conservation i Vitro.

Umit 2
L. Watiatiins: Somaclonal and gametoclonal variations spontangaus, gm'uem;anu:plﬁmmc
VATIALIONS. =

2. Cultnre systems: Differentizted. andifferentiaied, physiological, biochemical and molecular
role of mmerals and growth regulators in understanding différentiation of organs under in
vitrn condiions.

3, Problems in Plant Tissue Culture: contwmination, phenolics, recalcitance,

4. Prohlems m establishment of regencrated plants in nafure: hasdening, sssociation of
mycorriuza and rhizobia,

Umit 3

I. Factors responsible for in vitro and ex vitro hardeniny.

2. Use of bioreactors in secondary metabolite production and scale up-automation of plant
lissue guliure,

Unit 4 '

L. Recent apphications of tissue culture techniquies and biotechnology in the introduction uf
ecaonomically important traits in horticultural, agncaltural and medicinal plants.

2. Interactions, training and workshops in Biotech industries and placements.

SUGGESTED READINGS:

|, Hermzn EB (2008} Medis and Technigues for Growth, Regeneration and Storage 2005-2008,
Agritech Publications, New York, USA.

2, Pierik RLM (19949} In Vitro Culmure of Higher Plants, Kluwer Academic Publishers.

A, Prakash J & Pienk RLM (199 1y Horticulmre - New Technologies and Applications {Coment
Plant Science and Biotechnology i Agriculmre). Kluwer Academic Pablishers.
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4, Georpe EF. Hall MA and Geert-Tan De Klerk (2008}, Plant F‘mpagaﬁm by Tissue Colmre
(3rdEdition), Springer, Netherlands.
5. Journals: Plant Cell. Tissue and Organ Culture, Plant Cell

Lab Course:

I, Development of regendration protocols emplofing direet and indiréel organogendsis | somatic
embryogenesis in econamically importamt herbiculiure! and/or medicinal plants.

2. Comirol of phenolics in recalcitrant tissues under culture conditions.

3. Srudy of various' physico-chemical factors {pH. light, hormones, ¢ic,) on imvitro growth and
developmient of tssues or urgans, rooting of regenerants, in vitro and ex vitro hardening, potting
and acelimatization in mataral conditions.

4. Bhool-tp meristem cultore for raising virus-free plants intomato | tobacco,

3. Agrobacierium rhizogenes mediated development of hairy redat cultures.

6. Isolation of bicactive compounds from medicinal plants using column chromatography and
TRC:

7. Preparation of syathetic seeds for germplasm conservation using somatic.cmbrvos or other
propazilés.

ELECTIVE PAPERS

Paper IV (a) (BOT404/E1): Forest Ecology

Unit 1

| Forests. foresiry and man; Tlefinition, forests in geological ages, forests in prehisionc sra,
shifling cultivation, forests in historical time, scientific forestry, forest policy, natural forest
policy. private forest policy, paimed forest development, forestry editcaticn in India:

2. Escential elements of forest ecology: Extent and boundaries, physical fdbirds] geology, river’
swatern, s, and-nse patrern, role in conntey’s econory, Torests and wild fand,

Unit 2

1. Forests and trees: Locality factors of the forests, forest influences, fodest composition, stand
structure, dypamics and growth, classification; forest types and their distibution. species
diversiny

2. Wild Life: Species and distribution, Sancruaries, Biosphere reserves, wild life and recreation.
3. Forest conscrvancy and Potential Productivity: Soil, Water relation and nutrition, soil erosion
and conservation, potential productivity of forests, site quality evaluation,

Unit 3

1. Forest Conservetion and Management:

i) Impact of deforestation on soil and water, Role of fire: type, extent and cuuse of fire, fuel load,
fire and diffcrent forest tvpes of Himalaya,

1i) Forestresource management and forest resource information systetm.

Unit 4

L. Forest cover in India-Siate of Art, Ground inventory. Application of Remole Sensing and
Geographic Information System (GIS) in Land cover mapping. Vegetation and forest type maps.
2. Environmental Impact Assessment: Maintenance and conservational policies such as JToint
Forest Management (JFM) and Agroforestry in the region,

Lab Course:
1. To undertake studics on stand analysis, dominance, diversity and similarity coefficient.
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2. To make studies on gradient analvsis,

3. To wdentify different forest types of the focale.

4. Calculate the Patercn week index of any natural forest stand,

5. Study ordination and continuum of different forest stands,

& Study interspecific Association in forest stands using Plot Jess t-.-s_:hj:ijque_
7. Caleulate analviical and synihetic characters of different fowest stanids.

8. Prepare profile diagrem-of forest siands using Simgle Flor Method.

SUGGESTED READINGS:

|. Bir. 8.5. and Chatha, G.S, 1988, Foreat Vegetation Characteristics of Indian Hills, Today and
Tomarrow s Printers & Publ., Mew Delhi.

2. Diwiveds, AP, Forestry' in Tndis Tugal Kishor and Company, Dehradun.

1. Misra, R. Ecology Work Book. Oxford & IBH Publishing Co. New Delhi.

4. Mishra, R.and Gopal, B. Recent Advanies in Tropical Ecodogy: Part T & T1. International
Society for Tropical coology, Varenasi,

5. Negi, 8.5, 1983 Forest Ecology. Bishen Singh Mahendra Pal Singh, Dehradun.

6. Puri, G.S., Gupta, R.K., Meher-Homiji, V.M. and Puri. S. 1989, Forest Ecology: PlantForm,
Diversity, [,:JI'IIJHLH]I'HEEHMSMSIDH Onxford and 1BH Publishing Co. Pvi. Lud. New Delhi.
7. Puri, (.5, Meher-Homji. V.M. Guptas, RK. and Puri, 5. Forest Ecology: Vol 1 & 11, Oxford
and TBH Publishing Co. Pvi. Lid. New Dielhi.

8. Singh, . 1987. Forest Ecology: of India, Rawat Publications, Jaipur

9. Bingh. 1S and Singh, S.P. 1992, Forests of Hmalaya, Consul Book Depot.

Civenodaya Prakashan, Mainital, [ndia.

10, Singh, J.5. Singh. S.P. and Gupta, S.R. 2005, Ecology, Emvironment and Rmmm:
Conservation, Anamays Publ., F-15472 Ladosarai, New Delhi- 110030 ——

I 1. Simgh, M.P.and Vishwakarma, V. 1997, Forest Enviromhent and Biodiversity. Daya Publ.

House, Delhi

12 Warsing, B.H. and Schlesimger, W.H. 9835, Forest Ecosystems: Concepts and Management.
Academic Press. New York:

Paper IV (b} (BOT404/E1): Industrial Microbiology

Unit I

l. Tntroduction to industrial microbiology-Range of fermentation processes, microbial hiomuss,
microbial enzymes. microbial metabolites and transformation processes.

2 Selection and strain improvement stratcgies - Isolation of industrally imporant
microarganisins « primary and secondary screening. Detection and assay of fermentation
products - physical-chemical, ological assays. Preservation of microbes —storage at
reduced emperamire, storage in dehydrated forms.

Unit 2

I. Types of fermentation ~ Solld state fermentation and submerged fermentation: bitch,
comtiniugus and fied batch fermentation; Homo- and heterofermentation, Aerohic and
anacrobic fermentation. Static and stirred fermentations. Media for microbial growth and
fermeniation - Typical mediz, metdia formulation; water, energy amd carbon source, mitrogen
sources, minerals and vitamins, buffers; precursars. mietabolic regulators. oxyeen
requiremnent.

Y Bioreactors - Brief study on stirred tank fermenter, @ir-lift fermenter, packed tower
fermenter. tray fermentér. motary drom fermenter. Microbial fermentation- Sterilization -
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mediz, fermenter, air. Tnoculum preparation, inoculation, Acration, agitation, pH control,
temperamire control, antifoam dgents. Process parameter optimization: One factor ata time
and siatistical optimizations (briel study only), Seale up of fermentation (lab scale. pifoi plant.
mdusirial scale).

Unit3

1. Droewnstream processing- Separation of microbial cells - Filtration, precipitation,

KMl

2. Cell disruption — liquid shear, freezing-thawing, ultrasomication, osmotic shock, enzyme
treatment. Concentrating and purifving the products - ultrafiliration, coystallization, solvenl
precipitaiion, reverse osmosis, chromatography. Producton of indusmally important products

lJnil 4
Antibiotics - Penigillin, Streptomycin, Amino acids - Lvsine, Glutamic acid Enzyines -
_-\mylme Cellulage, Pectinase, Organic acids - Lactic acid, Acetic acid, Gluconic
svid Biofusls — Bie-sthanol, Bic-butanol. Biopolymers - PHB, PLALAlcoholic boverages -
Wine, Beer. Microbial cells = SCP,

2. Baker's vepst. Immobilization of cells and enzymes- Methods of cell and enzvme
immehilization. Applications of mmobilized cells and enzymes.

Lah Course _

1. Screening and isolation of microbes for production of organic acids and enTymes.

2. Preparation and maintensnce of stock cultures [Bacteria and Furg).

3. Preparation of bacterial inocolum by measuring OD-and enumeration of bacterial celis by serlal
dilstion and paur plate {or spread plate) methad.

4. Solid state and Submenged fermentation for amylase (or any ather rnrgrme} mﬂduﬁlm and
quantification of product by suitable assay merhads.

5. Optimization of process parameters for enzyme oroduction in :wbmergud fermentation.

5. Fartial purification of amylzse (or any other enzyme) produced by microblal fermentation using
sCetone precipitation.

7. Immaoditization of yeast cells and sugar fermentation using immobilized celis.

Sugpested readings:
L. Madigan, M. T,, LM. Martink and J, Paker (1997). Brock Biology of Microvrganism,
Printice hall Intémnational. Ine.. New. Jersey.
L. Prescott {20000, Microbiology.
3. Cruczer, W, and A. Cruezer (1990). A Textbook of Tndustrial Microbiology,
4. Alesander, M. (1977), Soil Microbiology. John Wiley and Sons, New York.
5. Dubey. RO and D.K. Maheshwari (2010). A Texthook of Microbiology, §. Chand am
Co. Pyt Led. New Delhi
Paper TV (¢) (BOT404/E3): Ethnobotany
Limit 1
I.. Imtroduction, concept, scope and objectives. Linkage of Ethnobotany with other sciences
and dizciplines in biplogy — food and nutsition, medicine, sociological and eultural
practices. religions and social costiumes and economic refations,
2. Ethaic groups and Ethnobotamy: Major and minor ethnic groups of Uttarakhand and their

fife styles. Forest vis Ethnic groups.




Unit 2

1. Methodology of Ethnobotanical studies: Field work, Herbartum, Ancient Literature .
Archacolorical findings , Temples and sa¢red places. Protocols. Plants and Tribal
medicing: Significance of Curculigo erchioides, Costus speciosus, Gloriosa superha,
Buten monosperma, Wrightia rincrovie snd Forgamia pimmata m Ethmo-medical practices
along with a brief acte on their habitat and morphology,

2. Medico-ettmobotanical research m Utterukhand.

Linit 3

[. Différent systems of indigenous medicing { Traditional medicine, Ayurveda, Siddha,
Unan), Homeopathy and Allopathy. Role of Phytomedicine in modemn systems of
medicing,

2. Classification of drugs: analvtical methods — drug adulteration, drug evaluation,
anatomical and phytochemical analysis of crude drugs; preliminary sereening,
fractionation and separation of different groups of biodynamic compounds and biological
evaluntion.

Unit 4

I. Phytopharmaceuticals: Drugs of alkaloids, coumanns, volatile cils, tannins, resims and

gumms, Natural pesticides, antibiotics, allergens und poisonous plants. Economic potential
of phytomedicing; potential drug vielding plants and their marketing avenues, TPR and
patenting of active principles. )

2. Ethnobhotuny snd conservation of planis with special reference o Untarakhand -
mythology and conservation of coesystems. conservation of selected plant species: sacred
groves. forestry and uniqoe ecosystems and their ethnobiclgical values, plants and
animals in art, tradition and ethnography: methodologies in ethni-botanical resgarch

-

Lal Course;

|. Preparation of the herbariom spectmen medicinally imperiant planis.

2. Listimg of plants uscd by villagers and on the basis of their local usc to place them inthe
tield of the smdy of ethnobomanical research.

3. Study of Foonomic poetential of Phytomedicine and role of phytomedicine in modem
syatem of medicine,

Suppested Headings:

1. 5.K. Jain, Manual of ethnobotany, scientific pablishers, Jodbpur, 1995,

2 5K Jain (ed.) Ghimpses of Indian Ethnobotany, Oxford and | B H, New Dethi; 1981

3. 5K Jain, {ed ) Methods and approaches in ethnobotany. Sociery of Ethnobotamsts,
Ligcknrow, Trilia, 1989

4, 5.K. Jain, Contributions of Indian ethnoborany, Scientific Publishors. Jodhpur, 1990,

5, Colwon CM. Ethnobotany-Priciples and applications. John Wiley and sons-Chichester,

1997,

6. Rama B, M. and A M. Henry, The ethnobotany of Eastern Ghats in Andhra Pradesh, India.

Botanical Survey of India, Howrah, 1996.

7. Rajiv K. Sinha, Ethnobotany-the renaissance of traditional Herbal Medicine-1 N A- Shree

publishers, Jaipur, 1996,



Paper IV {d) (BOT404/E4): PALYNOLOGY AND POLLINATION BIOLOGY

Unit 1

L. {feneral Introduetion. microsporogencsiis, microspors tetmds and polanty of spores and
pollem grains.

2, Pollen wall development and pallen chemistry, Chemical nature of sporopolienin,
development of pallen wall, Ubisch body. pellen wall proteins: origin and formation
exincless pollen grains: pollen expressed and pollen specific genes.

Unit 2

I. ' Spore-pollcn morphology: Symmetry: shape, size. aperers pallems, NPC System ok
numerical expression of apertuea] details, exine stratification, surface soucrss and
sculptures of sporoderm; LO-analysis and edge-analysis,

2. Pavaolaxonomy: Syslematic patynology, identification kev and evolutionary trends
among pollen grains based on palynoraxonomical works.

3. Acropalynolopy with reference to allenzy: Aeroallerzens, introductory idea of Immune
Syisterm with special referénee to IgE Study of airspora, identification of allergic taxa by
inviva and m-vitre tests with spore-pollen extracts, chemical natire of exine-bame
allergens, allerjgic s of North-West Himalaya,

Uit 3

1. Melissopalynology: Indian species of honey bees, mnportance of polien grains as
cimstiluent of bee-bread, pollen-collecting mechanism of honey bees, analysis of pollen
load and honey sample in understanding bee forage, ohjectives of meflissopalynological
studies, important bee plants of North- West Himalaya.

2, Palacopalynology: Tntroductory ides sbout palacopalynological remains, significance of
pelacopalynology.

Linir 4 -

L. Farensic patynology: Definition and sipnificance, a fow wéll-known case studies.

2. Pollination Biology: Pollen dispetsal units; pollination types, comtrivances for cross- and
self-pollination; pollen vectors, pollination modes and flora organization, Pollen viability
and storge. evolutionary mends in pollination modes. Breeding systems; incompatibality
and compatibility control with reférence to pullen-pistil mteractions and pollen
bintechnolopy.

Lsh Course
L. Pollen morphological stedies of some prerodophytes, gymnospenms, dnd angiosperms
representing ditferent morphological types using acetolysis ¢ alkali maceration method,
2. Extraction of polien grains from honey sample and study of the frequency of different
marphe-types,

3. Srady of in vive and in vitro gerrmination of pollen grains.

4. Morpho-anatomical study of stigma and style.

5. smdy of the growth of poflen fube through stignma and stde.

fi. Study of allergy producmg pollen mospho-types.

SUGGESTED READINGS:

I." Crane, Eva; Walker, Penclope and Day Rosemany. 1984, Divectory of Tmportani
‘World Honey Sources: Intemational Bee Research Association, London. .

2. Brdtman, G. 1952, Pollen Morphology and Plant Taxonomy, Angiosperms; Almguist
and Wiksell, Srockholn

(oo




3. Knuz Segril. Johason Tverson. 1975, Text book of pollen analysis 3rd edition:
Blackwell Publ.

4. Nair, PELK. 1966, Essentails of Palynology; Asia Publication House Lucknow,

5. Woodhause, B.P. 1933, Pollen Grams: Hafner Publication Co.

Faper IV {e) (BOTIO4/ES): Seed Pathology

Unit 1

|, Introduction, termmology and historical development, seed health and its importance.

2. Kinds of sced borne pathogens: fungi, bacteria, viruses, viroides and nematodes.

3. Types of damage caused by the seed borme fungi o seeds and crops..

Umit 2

1. Nature of seed infechon. Systemic infection through flower, froit and seed stock,
Penctration through seed coat, natural openings and inflicted openings,

2. Longevity of seed bome pathogens. Factors influencing longevity,

Uit 2

I. Epiphytology of seed borne discases, monocyelic and polyeyelic discascs

2. Detection of seed bome pathopens, objectives of seed health testing. Testing methods
for seed bome fungi. seed borne bacteria, seed bome vinuses and seed borne
mematodes,

Linmit 4

I. Study of seed borme diseases of certain specific crops, cereals, millets, pulses, oil
crops. fibre crops, and vegetable and timber crops

2. Contrel of seed borne pathogens: selection of sced production areas, crop
mrEnagement. seed treatment, certification. plant quaranime and disease resistance.

O

Lab Course

L. Tsolation and inoculation of mycorhiza:

2. Study of seed borne pathogen. Description af pathogen, symptoms and section cutting,
3. Isolation of some imporeant patdiogens.

4. Procedure of equipments uses.

3. To establish u plant discasc clinic in the department for advisg to local people.

SUGGESTED READINGS

l. MNeegurd P, 1977, Bced Pathology Vol [ snd 11. MacMillan Press. Landon

2. Suryanarayan, D. 1978. Seed Patholoey. Vikas Publ. House, Pvt. Ltd. New Delhi,
3. Jha D.K. 1995, A Text Book of Seed Pathclogy, Vikas Publ. House. Pyl Ltd. New
et

Aparwal, VK. 1978, Principles of Seed Patholopy. In{ed.) James B.S_ Sindair.CRC
Press, 1 Edition,

Desni. BB, Seed Handbook, CROC Press.

Singh, Gurnam, Séed Pathology. Pointer Publisher, Jaipur.

Singh, T. Seed Technology and Seed Pathology. Pointer Pablisher, Jaipur.

Newne, Y.L, and Agarwal, VK 1978, Some sced bome diseases and their control.
ICAR. Kew Delhn
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Lab Course : BOTH0P*

1. Emasculation, bagging and hand pollination techniques to study pollen germination.
Application of common plant breeding techniques

2. Floral biology of local food, pulse, vegetable and hortictlnaral crop

3. To test the goodness of fit and independent assortment using Chi-square method.

4. To study the pattern of regional biodiversity.

5. Tosudy the Hot spots and key stone species.

6. Survey of hinlogical resowrees.

7. Study of habitat loss with respect to plant species. To observe factors expedifing habitat loss
viz., floods. forest fires, landslides, natural and anthropological activities.

8, Visits to national parks, sanctoaries and biosphere reserves of Utiamakhand.

9. Visit Lo ecosystem restoration siies in mincd areas in Uttardkhand Himalayas. .

10, PTC — Laboratory organization, different sterilization/sssplic technigue.

1. Preparation and stesilization of media _

12, Callus colture (morphological and internal structire) and suspension cultures {growth curve)
1 32 Shoot fip, axillary bud. nodal explant culbure.

L4 Root tip and feaf culture,

15 Protoplast isolation and fusion

16. Somatic embryogenesis and production of artificial seeds.

17, Anther, pollen, ovule culiure.

*Additional lab course of selected elective paper.




