SRIDEV SUMAN UTTARAKHAND UNIVERSITY, BADSHAHITHALT.. TEHRT
GARHWAL
S¥LLABUS: BOTANY COURSE FOR M.5c. STUDENTS (4 SEMESTERS)

OBIECTIVES OF THE COURSE

To teach the fundamenzal concepts of Botany amd their applications, the syllabus pertaming to
M.S¢. (1 Year Degree Course) in the subject of Botany has beén prepared as per provision of
LHGE module ‘and the detnand of the academic énvironment. The syllabus contents are duly
arranged unit-wise and contents are included in sech a manner that due importance is given o
requisite infcliectual and laboratory skill. The M. Sc. course of Botany consists of 2 year course
with semester system — in all 4 semesters (Two semesters ineach year),

Total Marks ; 2004 {1000 per year and 500 per semester) of core and clective disciplines

MSc. Semester |
Paper | Thile Paper Cade hdax. Marks { 10:0)
No, | Ext. Inx.
I Microbiology  (Hacteria, Viruses and | BOTI0] i) 20

|| Lichens)
1 Mycology and Plant Patholegy BOTIOE el 0
Wl | Phycology and Bryology BOTI03 80 20
v Preridophyla, Gymmosperms. and | BOTI04 B0 20
| Palseobotany — L

; Lub Course BOTI0P il 20
M.Sc. Semester 11

| Paper | Title Paper Code Mlax. Warks (100)
Mo, | Ext, Int.
| Taxonomy of Anmiosperms BOTI01 | B 20
n Cytogenetics and Molecular Biology BOT202 |80 | 20

|m Econcmic Botny BOT203 | D 20
w Plant  Moaorphology.  Anatomy and | BOT204 | B0 20

Embrvaloge, | i

[ Lab Course BOTZ0P | 80 20
M.3z, Semester (1]
Paper | Title Paper Code | Max. Marks (100}
i, CEx Tnt.
1 Plant Physiology and Biochemistry BOT301 11 20
n Blant Ecolopy and Remote Sensing: | BOT2402 | B0 20
1m Piamt Biotechnology BOT202 | 80 H
™ Elective (Any one of the following} | |

{a) Plant Health Managemgnt | BOT304EL ] 20
by Diversity and Cultivation of

T /ﬁﬁ/



Mushoooms |
{c) Applicd Plant Anatomy BOT304/F2
id) Ecosystem. Analysis, GIS and | BOT304/ES
Remote Sensing
i¢) Envirommental Management with | BOT305E4
Reference te Western Himalava.
BOT305ES
Lah Course BOTIOP R 20
M5 Semester IV
| Paper | Title Paper Code Max. Marks (100}
| Mo .E.:ﬁ' int.
|1 Plant Breeding and Bicstatistics BOT401 BD 20
| I Conservation Biology BOT402 &0 20
| m In-vitre Techoologies -and Industrial
Apphications _ BOT403 0 20
v Elective Paper{Any one o the fllowing)
ta) Forest Ecology BOT404/E] 80 20
(B) Industrial Microbiolopy BOT404E2
(c) Ethnobotany ) BOT4ES
(d) Pabynology  and  pollination
Biology BOT40+FE4
(2] Sead Pathology BOT4M/ES -
Labk Course BOTANP i 20
SYLLABUS
SEMESTER 1
Paper 1{BOTI00): Microhiology (Bacteria, Viruses and Lichens)
Umit 1:

I. General account of Microorganisms: History of microbiology. classification of

microarganisms- fve kimgdom classification.characteristic Teatures of bacteria and

actinomvestes,

2. Culture Stady of Microorganisms: Methods of isalation and culture of microorganisms;

measurement of nucrobial growth: miceobial genstics.

Limit 2:

I, Morphalogy and structurs of Bacterial cells: Morphology of Bacterial eells based on
size, shape and arrangement. fine siructure of bacterial cells {of both Gram-ncgative and
Ciram-positive Bactenia) - capsule cell wall, cell appendages (flagella, fimbrae and pilli).
1 Bmucture of plasma membrane, cytoplasmic inclusions- mesosomes, chlorosome.

Unit 3:

1. Morphology and structure of viruses: History: morphology. fine structire, shape and
classification of vinses,
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2: Microphages and Prions, Tobacco mosaic vims (TMW), Ta

3. Bactertophage and HIV- their fine structure; genome organization and mulfiplication,
hacienophage therpy,

Unit 4

1. Role of migroorganism; Root nodules, nif gene organization; role of microorgamsms in
sofl (decomposition and nutrient cveling ), waree and air; yole n industey- production of
antibiotics, bio-fertilizers and bio-pesticides,

2. General accountof lichens: Occwmence, classificaton, morphology. anatomyy.
reproduction and their importance,

SUGGESTED READINGS:

1. Doelie, HW. and T3 Hoden 1986, Applicd Microbiclogy, Kluwer Academic Press. Lordoi
2. Pelezar, M1, Chan, ECS and Kreig, N.R. 1992, Microbiology, Concept and Applications. Me
Greaw Hill. Méw Yok,

3. Ross. F.C. 1983, Introductory Microbiclogy. Charles E. Merril. Publ. Co. Columbus, Ohio.
4, Alexander, M. 1991 Microbial Ecology. John Wiley and Sons. New York.

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

B Anlas: B M. Primciple of Microbiology.

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

B, Casida, L.E. 1968, Industrial Microbiology, John: Wiley and Sons, New York.

8, Chifford, H.T, and W, Stephenson 1973, An Introduction to Numerical Classification,
Academic press, Mew Yaork.

10 Doelte, HW, and C.G., Heden 1986, Applicd Microbiclogy. Kluwwer Asad-Fress. London.
11, Kaushik, P, 1996, Introductony Microbiology. Emicay Pabl, Delhi.

12, Miller, BM. and W, Litsky 1976, Tndustral Microbiology, Me Graw Hill New York,

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

14. Norris, LR and DWW, Bibbons 1970, Methods in Microbislogy, Academic Press, Londen,
15 Pawer; C.B. and H.F. Daginawala 1996, General Microbiclogy 2 Vols. Himalaya Pub.
House, Mew [Dethi,

16: Ross, F.C. 1983, Introductory Microbiology, Charles £, Mernil Publ. Co, Columbuos. Chio,

Paper 11 {(BOTI102): Mycology and Plant Pathology

MY OOLOGY

Ulmit 1

L. Histony of Mycology; India anid ebroad,

2. Gieneral characters of Fungi: Substrate relationship in fungi: Cell ultra-structure; uniceilular
and mniticellular organization. nuinition {saprobic, hMiotrophic, symbiotic); reprodisciion

i vegetative, asenual, scxual).

3. Bgcent trends in the classification.

Ulmit 2

L Phylogeny of Fungi; General secount of Mastigomycoing, Zygomycoling, Ascomycoting,
Basidiomycoting, Dewteromycoting; Fung in industry, medicine and as food.

2. Myecorrhizae, Fungi as bio-control agents,




3. Symptoms. causal organisms of plant pathogens belonging to various fungal classes e
Musrigompenting.: Zyeomycoling, dcompeotma, Basidionycoting and Dewteromyeoring,

PLANT PATHOLOGCY

Limit 3

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

Z. Plant-microbe intersction: pathogenesis: prepenctralion, penetration aml post peactration
evenls, and facwors affecting disease development (hast factors. environmental factors, vinulence
and susceptibility ).

3. Drisgermnation of pathsrens: Means of dissemination {active and passive dissemination )

Uit 4

L. Disease control; Cultural practices, chemical mcthods (insecticides. systemiic and nonsystemiic
chemical), biological controd: introduction. biclogical control of fnsects and pesls, use of
resistant varieties. integraled manapement for disease control, quarantine.

2 Brief account, structure, importance, discase eyele and control of the following:

(i) Dxamping off, (ii) Wilt, (iii) Root rot, stem ot and fruit rot, (iv) Mildews (powdery and
dowy ). (v} Rusts, (vi) Smuts. (vii) Leal spots and leaf blights,

3. Cieneral charactenistics, imporsance, discase cycle and control of the following:

(1) Bacterial disease, (i) viral disease, (iii) mycoplasma iisease, {iv) phyvioplasma diesease.,

SUGGESTEND READINGS:
1. Amswarth, G.C. 1971, Ainsworth and Bishy"s Dictionary of Generi of Fungl, Central Myco.
lnst Kew. Sumrev. UK.
2, Alexopoulus, CJ, Mims, CW, and Blackwell, M. 1996 Introductory Myeolagy. I{;hn Willew
& Sons Inc. =
3. Bilgrami. K.5. |9R82. Physiology of Fungi. Bishen Smgh Mahcndrapal Smgh, Drahradun.
4. Clifton, A. 1958, Inmroduction to the Bacterta: MeGraw-Hill book Co_, New Yok
5. Mandahar, C.L. 1978, Intradaetion to Plant YViruses. Chand & Cao. Ltrl.. Prethi.
t. Mehnotra: R.S. and Aneja. RS0 198, A Infroduction to Mycology, Mew Age Intermediate
Press.
7. Wehster, 1. 1985, ]'.nlrndm:tmn tox Fungi. Cambridge University Press.

Paper HL(BOT103): Phyeology and Bryvology

PHYCOLOGY

Unit1

1. Algal hibitats,

2. Thallus organization, cell stucture and reproduction (vepetative, assxua and sexual).

3. Adgal Classification, Criteria for classification of algse: pigments. rescrve tfood and flagelia,
4. Phylogeny and interrelationships of alpae.

Umit 2

I Classification and salient fearures of Chlofophvia, Charophivia. Xanthopbyta, Bacillariophyta,
Phaeophyta, Rhodophyta and Cyanophyia.

2. A knowledge of algal life eycles; alternation of generations in slgae; cytolopy and sexuslity,
phyziology and Miochemistry of dlgas: aitrogen fixation; parasitic algse



3. Economic rmportance of Algae. Algal blooms, algal biofertilizers. alpae as tood and feed: uses
of algae in industry,

BRYOLOCY

Unit 3 _

|. Morphology, structure reproduction and Hifie histore.

2. Classification and Phylopeny of Various sroups.

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

Unit 4

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

2 Enowledpe of the distribution of bryophytes m the Himalaya,

3. Ecology of bryophytes, their association with other organisms.

4. Fossil brvophvies: General account.

SUGGESTED READINGS:

L. Cavers, F. 1979 The Interrelationskips of the Bryophytes Reprint. Bizhen Singh Mahendrapal
Singh. Dehradum, _

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

3, Kashyap, 5.F. 1968, Liverwors of the Western Himalavas and Punjab Plans. The Chromcs
Botamic Co. Delhi

4. Kumar, HID. |988 Intraductory Phycology, Affiliated East-West Pross Lid., New Délhl.

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

6. Parifiar, N.5.1991. Bryophyta. Central Fook Depot, Allahabad,

7. Presseont, G.W, Algac: A Review. Bishen Singh Mahendrapal Singh, g

#. Pun, #. 1980, Breophytes. Awma Ram & Sons, Delhi -

9. Ram Udar. Fifty years of Bryclogy in Tndia, Golden Jubilee Serics. [BS, New Delhi

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

1. Smith; G.M.: 1955, Cryprogamic Botany. Vol T and T1. Tats Me:Graw Hill, New Delhi.

12, Btewart, W.N, and Rathwell, G2W. 1993, Paleobotany and the Evohstion of Plants.
Cambridge Tiniversity Press.

Paper IV (BOT104): Preridophyta, Gymnosperms and Palasobotany

PTERIIPHYTA

Linit |

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

a. Peillopinta: Psilophyiales (Piifophyton) and Psitotales (Felomem).

. Lycophyts: Lepidedendrales {Lepidodendron), Lycopodiales { Phyllaglocsum),
Lepidospermales | Lepidocarpon) and Tsoetales (fsoeres ).

c. Sphenophyta: Salient features of order Hyeniales, Sphenophyliales and Calamitales

d. Prerophyiy. A general-account of Ophioglossales Osmundales Filicales,and Sahvimiales
GYMNOSPERMS

Unit 2

L. Classification and distribution of Gymnasperms in India with special reference to Himalaya:
2. Study of morphology. strueture and life-history as illustrated by the fallowing and indicated in
the praciical work:

ot
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Preridosgermales: Palaeozoic and Mesozoic proups with references to Lyginopteridaceze
{Lyginopteriz) and Medullosaceae ( Trigonocarpus), A general sccount of Glossoprenideceac.
3. Bennenitales: A general account.of Cycadenidaceae, Williamsoniaceae and Wiclandicllaceas,
Unit 3

L Cycadales: A detalled account including diswribution of Tiving Cycads.

2. A pencral scommit of Pentoxylales snd Cordaitales,

3. Ginkgoales! Ginkge,

4. A general account of Tossl and hiving Coniféerzles and Taxales,

5, Ephedrales, Webwitschiales and Gnetales: A generat account,

6. Beonomic importance of Chymnosperms,

PATLAEOBOTANY

Linit 4

L. Definition of fossil, different types of plant fossils as'per their mode of preservarion, concept
of form genus.

2. Indian Gondwana Sequence, a general aceount.

A: Introductore fdea of Continental Prift Hypothesis:

SUGLESTED READINGS:

L. Andrews, HN, 1961, Studies in Palacobotany. New YVork.

2. Baker, I.G. 1995, Handbook of the Fern Allies. Reprint. Bishen Singh Mahendra Pal Singh,
Dehradun.

3. Bhatriagar. S.P. and Mitra, &, 1996, Gymnospermis: New Age International Pet. Tid, New
Deih,

4. Beddome, RH. 1866, The Ferns of British India. 2 Vols, Oxford and [BH. New Delhi.

3. Chamberlain, C.1. 1953, Gymnesperms: Structure and Evolution. {'J-lina,&m. P

f. Eams, AL 1969, Merphology: oF Lower Vascular Plants,

7. Paribiar, N.5. 1996, Biology & Morphology of Preridophytes, Central Book Depot Allahabad.
8. Raizada, W.B and Sahni, K.C. 1958, Liviag Indian Gymnosperms.

B, Sahmi, K.C. 1996, Gyvmnosperms of India and Adjacent Countries. Bishen Singh Mahendrapal
Singh, Dehradun,

Y- Seward, ALC. 1919, Fossil Plants for Students of Botany and Geology. 4 Vols. Cambridgs.
11. Spome. KR 1991 The Mophology of Ptendephyies, Hulehinsen Library Series London

Lab Course (BOT10F);

L. Study of representalive genera of Zygomicoting, Ascomyeoting, Basidiomycating and
Devteronmveotin. .

2. Symptomatology of at least one disensed specimen of plant pathogens belonging to various
lungal clisses Lo, Masngomycoting, Zygomycotina, acomyciting, basidicmycoting and
densteromsveoting, bacleria and viruses,

1. Aseptic methods and demenstration of instruments viz., aitoelave. hot air oven, incuihator,
laminar air flena.

4. Direct examination of root nodule bacteria under microzcope and isolation of Rhzobdum
root nodules..

5. Iselation and enumeration of microbes o natural samples (soil and water) by apgar plate
fechnigue.

f. Morphological study of representative members of algae: Microcistis, Lyngbva,



Ovilindrogpermipm, (loeoirichia, Sciionemd. Pandorine, Eudoring, Scendesmiry, Pediacirum,
Hydrodicryon, Ulhva, Enferomorpha, Drapernaldiopsis, Stigeoclonivm, Fritschiella, Coleochaere,
Buibochaere, Cosmarium, Cawlerpa, Nirella, Dictyota, Gelidium, Gracillariu, Batrachospermum
and Podvieiplona

7. Btudly and identification with suitable preparanons of Ricemcarpus, Targrania, Crabthodinm,
Plagiochasma, Asterella (Fimbriaria), Dumortiera, Sewardiella, Pellia, Fossombronia, Porella,
Culoabryum, Notothylas, Sphagnum, Polrericium and Fanaria,

8. Fsilotum, [soetes. Ophioglossum, | Osmunda,, Polypodium, 4zofla. Salvinia and important
fossil types.

9 Cyeas, Gikgo, Ables, Cedrn, Cryplomeria, Cupressus, Podocarpus, Cephalotas,
Araicaria, Taxus, and (rretam

10, Study of available fossil flora through specimens and slides. etc,

SEMESTERTI
Paper 1 {BOT201): Taxonomy of Anglosperms
Unit 1
L. Ongin of intea-population vardation: Popilation and the environment; ecads and ecotypes.
evolution and differcntintion of species- vanous models.
2. The species concepts; taxonomic hierarchy, species, genus, family and other categones:
principles usedin asgessing relutionship, delimitation of taxa-and attribution of rank.
Ullt 2

X, Salient features of the Inrernational Code of Nomenclature for Algas, Fungi and Planis (ICN)
4 Taxonomic evidences and Taxonomic tools: anatomy, palynelogy, embryvology.

phytochemistry, histological, cvtological, phytochemical, serological, I:-m-:.hn:mu.ui and molecular
lechniques. -
Lnit 3
5. Bystem of angiosperm classification: Phenetic versus phylopenetic svstems; cladistics m
baxonomy; major systems of classification {Bentham and Hooker, Hutchinson, Cronguist) and
their relative merits and denerits.
. Herbaria and Botanical gardens: General account.,
7. Plant exploration in India with reference to North-West Himalaya.
. Srams of flowering plant diversity in Garhwal Himalava.
Uit 4
Distinguishing leatures snd sconomic importance of Dicot families of
(i Polypetalacs  Magnoliacese. WViclacese. Linsceas;  Rutacess, Rhamnacede.
Sapindaceae. Anacardisceae, Myrtaceas,
il Garnopetalag- Dipterccarpaceds, Ericaceae, (Meacese, Rubiacease, Asicraccas,
Acanthaceae.
(i} Monochiamyvdeae- Chenopodiacese. Amoranthaceas, Urticucene,
(vl Mobocots— Orehidacese | Arecaccac. Liliaceae. Amaryllidacess. Fingiberaceae,
Dioscoreaceas, Cvperaceas, Poaceas,

SUGGESTED READINGS

I. Baba C:R. 1976, Herhaceous Floma of Tichradun, CSIR. New' Delhi.
2. Cole, A 1968, Numerical Taxonomy. Academic Press; London.
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3. Cronguest, A 198 1. An Imegrated System of Classification of Flowcering Plants. Columlsia
University Press, Mew vork.

4. Davis, P.H. and Heyhood, V. H. 1973, Principles of angiosperms Taxonomy. Robert E.
Kreiger

Pub, Co.. New York..

5. CGlagr, R.D, 1999, Flora of District Gathwal: N'W Himalaya, Transmedia, Stinagar, Garbwal,
6. Grant, V. 1971, Plant Speciation. Columtbia University Press, Now York

7. Grant, W_F. 1984, Plant Biosvstematics. Academic Press, London.

8. Harrison, H.). 1971, New Congepts in Flowering Plant Taxonomy. Hieman Educationnal
Books Lid., Lopdon.

9. Heywood, V. H. and Moore, TV M. 1984 Current Concepts i Plant Taxenomy; Academic
Priess, Londom

10 Hutchinsom, J. 1973, The Families of Flowering Plants. 2 Vols, Oxford University Press,

O ford.

L1. Jain, 5K and Rao, R R. 1977 A handbook of Field and Herbarium methods, Today and
Tomorrow, Mew Delhi.

12 Jones, A.D. and Wilbms, AD. 1971, Vanations and Adaptations in Plant Species. Hisman &
Co. Educational Books Lid., London.

13, Jomes, S B., Jr. and Luchsinger, A.E. 1986, Plant Systematic (2nd edition). MeGraw- Hill
Book Co., Mew York: ' )

14. Lawrence, H'W. 1951, Taxenomy of Vaseulir 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 Kazgas, M. 2000, Plant Systematic for 21st Cenmry- Portlant Press Lul., London,

6. Radford, AE. 1986, Fundamentals of Plant Systematics. Harper & Row Publications, USA.
17. Singh, H. 1978, Embryology of Gymnosperms. Encyclopaedia of Plant Anatamy X,
Gebruder Bortraeger, Berdin,

Paper 1L {(BOTI02): Cytogenctics and Molecular Biology

Cnit 1

I. The dymamic cell: Structural organization of the plant cell; specialized plant cell

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

3. Plasma membranc: structure, models and Runctions; sites for ATPascs, lon carriers. channels
and purmps, receplors.

4. Mitochonitria and chloroplast: Strocture, genome orzanization, gene expression.

Unit 2

b Mochens: structure, nuclear pores, nuclcosome organization.

2. Ribosomes: Strucmre, eytoprotein svnthesis.

3. Chromatin orgenization: Chromosame structure and packaging of DNA, molecular
organization of centromere and telomere, euchromatin and heterochromatin, specialized types of
chromosomes; polytzre, lampbrush, B-chromosomes and sex chromosomes.

Uniit 3

L. Principles of inhetitinee: Mendelizn laws along with molecilar explanarions, Exceptions Lo
Mendelian laws, lethal sllcles and Gene Interactions.

2. Structural and nuwmerical alterations in chromosomes: Origin, occurrence, production and
meibsis of haploiids, ancuploids and euploids, induction and characterization of trisomics and
MENOSCITHES,

ol




3. Genetics of prokaryotes and eukarvotic organelles: genetic recombination of phage: genstic
transpoctation. conjugation anl transduction n bacteria, cvioplasmic male stenility.

Unmit 4

1. Gene struciure and gxpression: Genetic fine structure, cis-trans test; fing stucture analyvsis of
cukaryotes, introns and their sighificance, regulation ol gene expression in prokarvotss and
enkaryoles. DNA damage and repair mechanism, defects m DN A repair; Initiation of cancer st
cellular level, proto-oncogenes and oncogenss.

2. Grenetic pecombination and genelic mapping: Recombination; independent assomment and
crossing over, hnkage groups, genctic markers, construction of molecular maps.

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

4, Nuclear DNA content: C-valuwe peradox; Cot carves,

SUGGESTED READINGS:

1. Alberis, B, Beay, D, Lewis, I.. Raff. M., Robents, K. and Watson, 1.I). 1989, Molecular
2. Bialogy of the Cell (2nd edition), Garland Publishing Ine., New York.

3. Atherly, AG., Girton, 1R, 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. 1962, Volume X, The Cell Nucleus rDINA Part AL Acadomic
Press.

& Barry, JM. and Barry, B.M. 1973, Molecular Biology, Prentice Hall 0F India New Delhi
7. Buchanan, B.B., Gruissem, W. and Jones, R.L. 2000. Biochemisiry and Moleeular Riology of
Plants. - American Society of Plant Physiologists, Maryvland, USA. i

8. De, DN, 2000, Plant Cell Vacuoles: An Introduction. CSIRO Publication, Gellingwood,
Australia,

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

O Rart, DUL, and Jones, E.W. 1998, Genetics: Principles and Analysis (4th edition). Jones
& Bartlert Publishers, Massachusetis, USA.

11, Kleinsmith, L.J. and Kish, V.M., 1995, Principles of cell and Molecular Biology (2nd
Editiom},

Harper Collins Collage Publizhers, New York, USA.

12, Krishngmurtho, K.V, 2000, Methods in Cell wall Cytochemistry. CRC Press, Boca Raton,
Florida.

13, Lewin, B 200, Genes VI, Oxford University Press, New Yark,

14, Lodish, H., Berk, A, Zipursloy, 5.1, Mateudaira, P_; Baltimore, T3, and Damell, J. 2000,
Muotecular Cell Binlogy {4th Edition). W.H. Freeman and Co.. New York, USA

15, Malacinski, G.M. and Freifelder, D. 1998 Essentiale of Molecular Biology (3 edition),
Jones and Bartlet Publishers, Tne., Londo,

Paper 1L {(BOT203): Economic Botany

ECONOMIC BOTANY

Dt 1

1. Plant resources: Concept. status, utilization and CORCETTIS,
X Waorld Centers of Primary Diversity of domesticated planis

w’l/




3. Ovigin, evilution, botany, cultivation, cytwiaxonemy and uses of (1) Cereals and millets
{wheat,paddy, maizey, (i) Legumes (sovbean, black gram and cowpeas), (iii) Sugar cane and
starches{sngarcane, bestraol, polete, sweat potatn, cassava), (iv) Forage and fodder crops.
Uimil 2

F. Fiber crops, medicinal and aromatic,

2. Tmportant firewood and fimber vielding plants and non-wood forest products (WWFPs) such as
bambeos, gume, tanning, dves. resing, bevesapes.

INTELLECTUAL PROPERTY RIGHTS

Unit 3

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

2. Palen!- requirements, procedures and limitarions: Isternational convention on Biological
Driversiny.

ETHMNOBOTANY

Unit 4

| Conecept. linkage with other sciences, tools of ethnubotanical studics, world and

Indian perspective with special reference to the Himalayas.

2, Green revolution: Benefits and adverse consequences.

3. Plants used s omumentalsand avenug trees,

4, Principles of comservation: Extinction; Status of plants based on Intemationel Union for
Consarvation of Nanre (TUCH).

SUGGESTED READINGS:

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

2. Baenzinger, 5.P.. Kleese, A and Bams, B.F. 1993 Intellectual Priperty Rights, Protection
of plant materials; executive summary and work group reports. CSSA Pulbfigafitn No, 21. Crop
Seience Boe. of Amenca, Wisconsin, Madison.

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

4. Berlin, B. 1993, Ethnobiological Classification: Prnciplesand categorization of plants and
animals in iraditionsl societies. Princeton Univ. Press. Princeton,

3 Chandel. KPS, Shukla, G and Sharma, N, 1996, Brodiversity in Medicinal and Aromatic
Plants in India; Conservation and Utilization. Mational Burean of Plant Genatic Resources,

Mew Delhi,

&, Comway, (. and Barhier, E. 1994 Plants, Genes and Agriculmre. Johes and Bartden Publishers,
Bostomn.

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

#. Council of Scientific & Indusirial Research (1948-197a). The Wealih of India: A Dictionary
of Indian Raw Muterials and Tndustrial Products. New Dethi. Raw Materials 1-XTI, Revised
Nodume 1-111 (1985-1992) Supplement {20007,

&, Densmiore; T. 1974, How Indians use wild plants for tood. medicine and crafis. Dover
Publication Inc. New York.

L0, WWEF TNDHA 1993, Directory of Indisn Wetlands, New Delhiand AWB. Kusla Luipr.

11 Falk, ThA., Obwell, M. and Millan. C. 1996, Restoring Diversity. Island Press, Columbiz;
USA.

12, Frankel, O.H.. Brown, A LD, & Burdon, 1.1, 1995, The Conservation of Plant Diversity.



Cambridge University Press; Cambridge. TTE.

13, Gadgil, M. and Guha, B 1996, Ecology and Equiny; Use and Abusc of Manere in
Comtemporary Todia. Penguin, New Delhi.

I'4. Gangulee, P. 1998, Geaning up for patents- the Indians Scenavio. Univ. Press. Hyderabad.
15. Hill; AF. 1952. Economic Botany. McGraw Hill, New Yaork.

6. Kochar, §.1. 1998, Economic Botany in the Tropics. Mac Miltan India I td. Delhi

17. Kothan, A. 1997. Understanding Biodiversity: Life Sustainability and Equity. Orient
Longman,

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

19: Naiir, M.N.B. g2 ol (Eds) 1993, Sustainable Mansgement of Non-Woad forest Prodicls.
Faculty of Forestry, Universiti Putra Malaysia. 434004 PM Serdong, Selangor, Malavsia

20, Parods, B.5. and Arora, ROEL 1991, Plant Genetic resources conservation and Marmagement.
1P3RY (Publication) South Asis Office, Clo WBPGR. Puss Campus. New Delhi,

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

22. Sahni, K.C. 2000; The Book of Indian Trees, 2nd edicon. Oxford University Press Mumbsai.
23 Bharma, OLF. 1996, Hill's cconomie Botany (Lata De. AF. Flill, adapted by (0L.P. Sharma),
Tata Meliraw Hill Co. Ltd., new Dieli.

24. Swaminathan, M.5. and Kocchar, 8.1, (Eds.) 1959, Plants and Society. Macmillai
Puhlication Ltd., London.

25. Thakur, R.S.. Puri, HS. and Hosain, A. 1989, Mujor Medicinal Plants of India. Central
Institute of Medicingl and Aromatic Plants, CSIR, Lacknow,

26, Walter, 1.5, and Gillet. H.J. 1998, TUECN Red List of Threatened Plants, TUCN The World
Conservation Union. IUCN, Gland, Switserland. and Cambridge, UK. _

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

PLANT MORFPHOLOGY

Limit 1

1. Shoot Development; Orgamizanon of the shoot apical meristem (SAM); comrol of cell
division aad tissue differentiation especially xylem and phloém; secretary duets and lancifers:
wond development in relation to eovironmental factors and wood anatomy. Leaf growth and
differentiation {srructural development and classification of stomats and tnchomes),

2. Boot development: Orgamisation of root apical meristem (BAM); vascular tissue
differentiation; lateral roots; root hairs.

2. Momphology-of flower, stamen and carpel. Plant adaptations and their morphological nature:
EMBRY OO Y

Unit 2

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

2. Female gametoplyte: Ovule development; megasporogenssis, development and
orgenization of the embryo sac.

3. Pollination, Pollen-pistil interaction and fertilization: Floral characteristics, pollination
mechapisin and vectors: commercizl eomsideration: structure of the pistil; pollen stigma
migractions, sporophytic and gametophytic sel-incompatibility (cytwlogical, biachemical

and molecular aspects); double fertiliation; i vitro fertlization.
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1. Beed development and froit growth: Endosperm development during early; maturation
and dessccation stagss, embiryogenesis, cell hngages durning late cmbryo development;

2, Polyembevony; apomixis, embryo calure.

3. Latent Life-dormancy: Importance and bpes of donmaney: bud dormaney.

ANATOMY

Unit 4

1= Tissue - General acoount

2. Stem-anatomy = Dicot and Mohocot

3. Root anatomy = Dicot and Monoeot

4. Anametous Secondary Growth - Boerhaavia, Draceena, Nyvctanthes, Mirabilis, Sahvadora,
Periderm formation

Suggested Readings:

1. Bhojwani. 5. 5. and Bhatnagar. 5. P 2000, The embrvology of Angiocspernis. Vikas Publ
House, New Dolhi,

4. Aghwan, V. 1997, Molecular embryvology of flowenng planis. Cambridee Univ. Press,
Camp.

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

4. Shivamma, K. . and Sawhney. V. K. Pollen Biglopy.

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

6. Howell, 8. H. 1998, Molecular getietics of plant Developmient. Cambridge Univ. Press

7. Leins, P, Tucker, S¢ & Endress, P K. 1988, Aspects of floral development, 1. Cramer:
Germany.

8L Jn'uhm R. F. 1990, Plant development: The céllular hasis. Unnin i-h-msn Landon,

4, Raghavan V. 1999, Developmental Biology of flowening plants. Springet velag, New York.
L. Bingh. 5 P. & Texibook of Plant Anatonny

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

Lab Course (BOT20P):

1. Identification and deseription of locally available plants belonging to families included in the
syllabus from fresh specimens, herbarfum or presesved matenals. Afler identification up to
family level anv suitable regivnal Flora may be provided for generic identification if required.
2. Description of a'species based on vanous specimens to smdy intr specific variation,

3, Studigs to find out the location of key charscters and preparation of keys at generic level;
4. Field trips, compilation of field notes, the preparation of herbarinm sheets and submission of
herharium and museum specimens and'or lve potted specimens of tixonomic interest and
submission of the.excursion repori.

3. Study of allemate and distichoss. alternate and superposed, opposite and superposed opposite
and decussate leaf arrangement. Examination of rosctte plants (Lawngeq, Mollugo, Ruphans,
Hyvascyamus, ete. ) and induction of bolting under natural conditions as wellas GA trestment.

6. Microscopical examination of vertical section of leaves, such as that of Cannabis. Nicoriana,
Zea mavs ad Triticum to understand the intemnal structire of the tissue and trichomes, glands,
etc. Also to study the anatomy of C: and C, plants.

7. Stuidy of epidermal peels of leaves to sudy the development and final sirscture of stomata and
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prepare stomatal index.

B. Smdy of microsporogenesis and gametogenesis in sections of anthers.

0. Examination of modes of anther dehiscence and collection of pellen grains for microscopic
eXararation {(maize, grasses, Connabis sarva, Crotaiaria, Tradescantia, Bravsica, Pemii,
Solamum melongena. and locally available Mowers),

L0 Teses for pollen vighility using stains and #n vwivo germination. Pollen germination using
hanging drop and sitting drop culiores.

1. Pollen: storage. pollen—pistil interaction; self-incompatiblity, s wro pollination,

12. Foud crops: wheat, rice, maize, chickpea, potato, tapioca. sweel potato, sugarcane;
morphology, anatomy and micro chemical Lests for stored food marersals.

13, Forage/fodder plants: Smdy of ten important fodder erops of the tocality.

14, Plant fibers: Textiles fibers {cotton, jute, sun hemp, cannabis, Grewi, etc), Cordage fibers
{eoir), Suffing fihers (silk coron). Morphology, anatomy, micrascopic study of whole fibers
USINE EPPTOpriate, staining procedures;

15. Medicinal and aromatic plants ineluding narcorics and antibiotics.

16: Vegetable pils: Mustard, groundnut, sovbean. coconut, sunfower and castor. Morphology,
microseopic structure of bil yiglding hasoes, test for oil and 1odine sumber,

17. To prepare a water extract of vegetable tamning (Acacie, Terminalia, Cameliia, Cassia)
ared dyes (Clrcuma longa, Bixe orellane, Indigofira, Butea monosperma, Lawsonia ingrmis,
e,

IB. Btudy of mitotic chromosomes in root tips and Tzal huds and metoiic chromosomes:in floral
buds,

19 Isolation of ehloroplasts and SDS-PAGE profile of proteins o demarcale the two subimits of
Rubiseor,

20, Restrictioin digestion of plant DNA, its seperation by agarose gel electgypheresis and
visualization by ethidinm bromide staining,

21 Tsvlation of RNA and quantitation by spectrophotomeiric method.

22, Southern blot analysis using 4 gene specific probe.

23 Northern blot analysis using a gene specific probe,

24. Western blotting and ELISA.

25, Genetical problems on Mendelizn and post-Mendclian ratios, gene interactions, sex-linked
inheritance, chromosomal mapping, ete.

SEMESTER 111

Paper 1 {BOT301): Plant Physiology and Biochemistry

Umit 1

1. Functional aspects of plant cell structure: collvidal systems, concepl of water potential,
diffiston. 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,

Uit 2

1. Binfogically important molecules: Carboliydrates, Amino acids, Proteins and Lipids.
Fundamentals ofenzymology: General aspects of enzymes, allostetic mechanism, regulatory and
sctive sites, Isozymes, Kinetic catalvsis, Michaelis-Menton cquation and its significance.
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2. Membrane ransport and manslocation of water and solutes: Plans-watcr tefanions, mechanism
of water transport through xyiem and transport in cells. Absorption and transpiration of water. .
Unit 3

1. Phatophysiolooy and photosynthesis: General coneepts and historical background. evolution
of photosynthelic apparatus, photesynthetic pigments and light harvesting complexes. photo
oxidation of water, light reaction. Z scheme and photophosphorylation, mechanism of electron
mransport, carbon assimilation — the Calvin cyele. photorespitation and ils significance. the C4
cycle. the CAM pathway, factors of photosymthesis.

2. Respiration and lipid metabolism: Overview of plant respiration, glveolvsis, the TCA cvele,
electron transport and ATP synthesis. pentose phosphate pathoeay, glvoxyvlate cyele, alternative
oxidation systeny, photorespiration.

Uit 4

1. Mitrogen tixation, nitfoges and sulphur metabolism: Overvisw, hinlogical nitrogen fixation,
nodule formation and nod factors, mechanism of nitrate uptake and assimilation, sulfir uptake,
transport and assimifation,

2. Phywohormones and Sensory photohiology: History of discovery of phvtochromes and
crypochnomes, and their photochemical and biochemical properties. photophysiolegy of ligh-
induced responses, molecular mechanizm of action of photmmorphogenic Teceptors, signaling
and pene EXpression.

SUGGESTED READINGS: _

1. Buchanan, B.B., Ciruissen, W, and Jones; B.L. 2000, Biochemistry and Molecular Biology of
Plants. American Soviety of Plant Physiologists. Marvland, USA.

2. Dennis, D.T., Turpin, D.H., Lefebvre, D.D. and Layzell, D.B. (eds) 1997, Plant Metabolism
(Second edition). Longmian, Essex, England, e

3. Hoovkass, P11, Hall, M.A. and Libbenga, K R (eds) 1999, Bin-;:ﬂwmig?r} and Molecubar
Biology of Plamt Hormones. Elgevier, Amaterdam, The Metherlands,

4. Hopkins, W.05 1995 Introdoction to Plant Physiclogy, John Wiley & Sons, Inc., New York,
USA.

3. Lodish, H., Berk, A., Zipursky, 5.L., Mazisudaira, P_, Baltimore, D. and Damell, 2000,
Muolecular Cell Biology (4th edition). W.H. Frecman and Company, New York, USA.

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

7. Nobel, PL5. 1999 Physiochemical and Envircmental Plant Physiology (Second edition),
Academic Press. San Diego, USA.

B. Nogale, (1R and Fritz, G.F. 1977, Introductory Plant Physiclogy. Prentice Hall. New Delhi;
9. Salishury, F.B. and Rass, COW. 1992, Plant Physiology (4th édition). Wadsworlh Pullishing
Co., California, USA.

I Singhal, G5, Renger, G., Sopory, SiK.. Imgang. KD, and Gowvindjee 1999, Concepts
Photobiclogy: Photogynthesis and Photomorphogenesis, Narosa Pablishing House, New Delhi.
| I: Taiz, I and Zeiger, E. 1998, Plant Physiclogy {2nd edition). Sinauer Associates; Inc.,
Publishers, Massachusens, USA

12, Thomas, Boamd Vince-Froe, [, (1997) Photoperiodism in Plants {Second edition). Academic
Press. San Diego, USA. '




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

PLANT ECOLOGY

Umit I

[. Clamate, soil and vegetation pattémis of the world: Major hiomes and vogiciation types and
environmental Bclors, )

2 Population dyramics; Characters, r- and k- strategiss,

3. Vegetatioh organization: Concepts ol commimity and contiviizm; community characteristics,
concepl Of ecological mche, ordination.

4. Ecological suceession: Causes, mechanism and types, eonceptsof climax,

Uimidt 2

1. Ecosystem: Structure and funetions; primary production (methods of measurement, global
pattern. controfling Factors); encrgy dynamics (Trophic organizalion, energy fow pathways,
ecalogical efficiencies): liner fall and decompositiom | mechanism; substrate quality and climatic
faciors);

2 Gilubal biegenchemica! cyveles of ©, N, P and 5: (pathways, processes, m termestrial and aquatic
ecosysiems; Trient use efficiency, hydmilogical cycle.

3. Ecosysteny stability: Concept (resistance and resilience); ecological periirbation [natural snd
anthropogenic) and their impact on plants and ecosystems; ecology of plant invasion:
envirenmental impact assessment; ccosvstemn restoration.

4, Biological diversity: Concept and levels: species richness. diversity indices; concept of aand i
diversity, phytogeographical regions of Tndia, role und apphcation of biodiversity in ecosystem
function; speciation and extinction; TUCN categories of threat; distribution and global patterns of
bicdiversity, hol spals; imventory.

Emarommental pollution: Kinds; sources, quahty parameters; effocts on plants and ecosystems
and remedies: o

Unit 3 .

L. Climaite change: Greenhiouse 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 fire, extent and causcs of fire in forest, grasslands
and in tropical savanna, fuiel lodd, controlled buming, fire in different forest types in Untarsnchal;
fire a5 management tool

HEMOTE SENSING

Unit 4

|. Remiite Sensing: Comeepts and stages in the acquisition of remote sensing data; Speciral
s1gmature

2. Photographic:and non-phatographic sensors, Space Platforms.

3. Basic principles of Photogrammetsy and Photo-interpretation,

4. Application of remide sensing in ceological research,

SUGGESTED READINGS:

1. Barbwowr, M.G., Burk, JL.H. and Pirs, W.D. 1987, Ternssirii] Plant Fcolegy. Benjamin/
Cummings Publication Company, Califormiz

2. Bepon, M., Harpor, L. and Townsend, C.R. 199 Ecotogy. Blackwell Science, Cambridee,
LA

3. Chaprman, L1 and Rejss, ML), 1984, Ecaology: Principles and Applications, Cambridge
Umiversity: Press. Cambridge, 11K,




4. Heywood, V.H. and Watson, R.T.1995. Global Biodiversity Assesment. Cambridge
University Press.

5. Kershaw, FLA. Cuantitatrye and Dvnamie Ecology. Oxford and TBH. Kormwomdy, EL 1995,
Concepts of Ecology. Prentice-Hall of Tndia Pvi. Lid., New Dielhi:

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

7. Smith. B.1. 1586, Ecoloey.and Field Biology. Harper Collins, New York,

Paper L1 {BOT303): Plant Biotechnology
Unit 1

L. Bictechnclogy: Principle and scope; bio-safery guidelnes;

2. Plant cell and tissue culture; Concept of cellular différentiation and totipoteney, principle of
ool and shool peneration in vilm, applicabions of cell and tissue culture.

& Callos culture, cell suspension culture, eryopreservation; clonal propagetion, organ culture,
protoplast culture, orpanggenesis. somatic embryogenesis, somatic hybndization, artificial sced,
hvbrids and cvhrids; somaclonal variation.

Umit 2

I, Recombinant DMA technology: Tools of genetic engineering; eneyvme, vectors; plasmids,
cusmids, lamida phage vectors, shuttle vectors: BACS and YACs. Cloning sirslegics, genomic
libraries, CDMNA libraries, single gene cloning.

2. Detection and charscterization of transformants: Screening and selection fir transformants;
Uit 3

I. Hybridizations - cotony, Southern, Noerthem, Western, DNA scquencing techniguis,
expression veclors in bacteria dnd eukaryotes; expression of industrially important products.

2. Genelic engimeering of plants: Aims, tools. srategies for development of transgenic plant with
smitable cxample. alien gene trans(er and applications.

Unit 4 B
|, Elementary Knowledge of next generation sequencing, intellectus! property righis, gcnomics
and profecamics.

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

Soggested Readings:

|. Bhojwani, 8.5. and Razdan, M. K {1996). Plam Tissue Culture: Theory and Practice.
Elsevier Science Publisher, New York (U.8.A),

2. Bhojuwam, 8.8 (1990} Plant Tissue Culture: Applications and Limitiations, Elsevier
Science Pobligher, New York (11.5.4).

3. Colling. HA and Edwards. 5. (19498, Plant Cell Culture. Bios Scentific Publisher, O ford
(1T

4. Glazer, AN, and Nikido, H. (1995), Microbial Biotechnology. W_H. Freeman and
Company, MNew York (USA). _

5. Shantharam. 8. and Monige Mery, LE. (1999}, Biotechnology, Biosafery and biediversivyg,
Oxford and TBH Publishing Company. Pvt. Lid. New Dielhi.

f. 8.B. Primnose and R. M. Twyman. Principles of Gene Manipulation and Genoimics,

T. Broam TA; Gere Cloning and DMA Analysis Sth Ed, 20046

¥ Sambrook & Russel Cold Spring Harbour Laboratory press N 2001. Molecular Cloning;
3rd B; T W Mount Bisinformatics: Znd Ed; Cald Spring Harbor Laboratory Press;
004,



3. Arthur Lesk. Introduction to Bioinformatics.

ELECTIVE PAPERS:

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

Umic1

I Basic procedure in diagnosis of plant discases: Significance of plant diseages!

2. Beed Pathology: Seed bome fungi. Disease ransmilled through seeds. Bio-detenoration of
seed in stosage: Control of seed borne fimg;,

Unit 2

L. Nursery disease: Tmportant dizease of nursery plants.

2. Plantation disease: Plantation disease of Chir pme, Fucalypius, Sal, Teak, Shisam, Populus,
dconia.

Unit 3 _

L. Important disease of cash crops: Sugarcane, Potato and Ginger, Hew planis defend themselves
agzinst pathogen, Conirol of crop and forest disease: Treatrment of wounds.

2. Introduection and variows forms of Mycerthiza. Role of Mycorrhisa in Forestry,

Umit 4

1. Discases of cereals and Millets:

2. Diseases of vegetables and fnnt trees.

Lah Course

1. Isolation amd inoculation of mycorrhiza,

2. Study of seed borne pathogen. Description of pathogen, svmptoms and section cuIting.
3. Tsolation of some important pathogens.

4. Procedure of equipments uses, —

5. T establish wplamt dizease clime in the deparmment for advise o local p'éfmle_

SUGGESTED READINGS:

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

3. Butler, E L 1973, Fungi and Disease in Plants, Intern, Book Distributers. Dichradun,

4. Singh; R.5. 1983, Plants Discases, Oxtord and IBH Publ. Cao. New Delhi:

5. Singh, RS, Principle of Plants Pathology. Oxford and TRH Publ. Co. New Delhi

& Strobel, GoAL and DLE.. Mathre 1970, Outlines of Plant Patholagy. Viah Nostrand

7. Remhold Co. New York.

B Tarr. 5. AT 1972, The Principle of Plants Puthology, Winchestor Press, New York,

9. Western, LH. 1971, Diseascs of Crop Plants Mc Millan Press Landon

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

Ui 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
coonomic importance.

2. Biodiversity of Mushmoms.

3. Status of Mushrooim reseaech in India.

4. Ethnomycologieal spprosch of mushrooms. especially in Uttarakhand Himalawva.
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5. Edible and poiscnots mushnooms. Mushroom recipes. mushroom toxing. disedse and pests of
mishroems.

Unit 2

1. Introduction to mishreom groups

2. Taxomomic study of order Aganicales- Systemanics of dark spored families viz,, Boletaceae,
Bolhiteaceze. Boudarzewiaceae, Cortivariaceae, Coprinacese, Crepidoticeas, Entommataceas,
Gomphideaceae, Paxillacese, Russulacese; Systematics of light spored families, Agaricaceae,
Amanitaceas, Hygrophoraceae, Pluteaceae, Tricholomataceae,

3. Deder Aphyllophomles: Intreduction and Systematics of Cantharelloid forms, Thelephoroid
formns, Cupuloid forms, Clavatiosd forms, hydnoid forms and poroid Romms,

4. Gasteromycetes: Intmduction and Svstematics of order Hymenopastrales, Lyvcoperdales.
Widulariales, Phallales, Podaxales and Sclerodermatales,

Umit 3

L DMNA isclution, amplification and 1T5; RELP, BAPD Analysis: DNA Primers and markers:
PCR machine and working knowledgze: Gel Electrophoresis, Use of Geldoc, Sequence and
Phylopenetic data analysis,

2. Computer application in Mushroom Science, Formation of clade, dendrograms and sequence
alignment; Knowledge to submit mushroom sequence data online, NCBI, MEGAS and
Muttalign,

3 Ecology of mushrooms. Role of mushrooms in forest scbsystem.

4. Mycomhiza ; endomycorhiza (wrbuscular mycomhiza), Ectendomycorrhiza {arbutoid
mrycarrhiza), Ericoid mycomhiza, Monotropoid mycorrhiza and orchid mycorrhize

Unit 4

|, Tissue culbare in wild mushrooms.

2. Preparation of compost- paddy straw, saw dust.

5. Cultzvation of edible and medicinal mushrooms: dgaricus, Caloevbe, F'L-mmrmm
Cranodermea, Hertoium, Lentinus, Pleurotus

Lah Course

L Collection, preservation and identification of wild mushrooms

2. Marphological features: field notes, chemical spol tests. photography, sporeprmt, eolour change,
sifetl, taste, cic;

3. Anatormical fm: Microscopic stadies, Mycorrhizal stadies.

4. Ecological Ohservation.

5. Tissug culmre technigues: Media preparstion, salid and liqud culure media preparation: Pure
eulture technigues. Sub culturing. Tvophiliation, Mainterance of mushromms cultore.

6. Cultivation of dgaricus, Calocybe, Flammudilng. Gonoderma, Lestinies and Folvariclia,

7. DNA Islation, smplification and ITS. RELP, BAPD analysis, DNA primers

and miarkers. POR and Gel electrophoresis

SUGGESTED READINGS: _

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

2. Bakshi, BK. 1974, Mycorrhiza and its role in foresty, FRL Dehradun.

3. Chang, S.T. and W.A. Hayes. 1978. The Binlogy and Cultivation of Edible Mushrooms.
Academic Press,

4. Hacskaylo, E. 1971, Mycorrhizae, USDA Forest Service Publ, No, 1189, US Govt. Printing
Oiffice. Washmgton, DC.
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2 Hawksworth.DL; Sutton, B.C. and Ainsworth €5.C. 1983. Dictionary of the Fungi. Kew,
Surrey, England.

6, Krieger, LOC. 1967, The Mushroom Handbook, Dever Publications, INC New Yori.

T. Largent, DL 1977. How i identify Mushrooms to genus? T Macroscopic featres. Mad River
Press. Inc. Eurcka.

8. Miller, @K Tr. 1981, Mushrooms of North America. EP Dhtton, New York.

8. Binger, R, 19846, The Agaricales in Modem Taxonomy, BSMPS, Dehradun.

10, Stamets, P and 1.5, Chitton 1983, The Musheatan Cultivator, Agarikon Press, Olhympia,
Washingron. '

Paper TV (c) (BOT304/E3): Applied Plant Anatonmy
Umit 1
|, Different types of microscopes, their principles, working and wtility.
2. Sources of Timber. Itmportance of knowledge of wood stugture.
5. How wood is formed: Cambium and s derivations, secondary” growth, juvenile wood and
mature wood,
Lmit 2
1. Phiysical Features of wood visible an the cross surface of log: sapwoind and heart wood, growth
rings and growth marks: colour. lester, odour and tasie, weight. prain, texore.
2 Giross features of woeod visible on bongiudinal surface of wood.

Unit 3

|. Ulra stroctore of wood and techmigues: Electren microscope, ultra strecoure of cell wall,
miicrofibeil angle.

2, Natral defects of wood: Reaction wood, Knott, Silica comlent and other defects due to stréss.
Unit 4

L. Defecis of timbers to utilization, =

2, Woad structure in relation to properties and ses,
3. Criteria and methods of assessment of wood quality w plantation grown timbers, viz:
Encalyaruy and Popuiue for pulp and timber,

Lah Course

1. Different types of Microscopes, theirworking and utility, Research, Polarized and Electron
MicToscopes.

2. Juvenile wood and matine wood: Miceration techmigues.

3. Section cutting and mounting of different types soft and hard woods (locally availabic),
Microscopee and anstomical features of wood viz: bamboo, cones and coconut.

4. Ultra structure of the wood and techmques, Study of cell wall, microfibril angle and proportion of
tissues,

3, Al phvsical features vigible on cmss surface of log.

i (iross featres of wood visible on longiuding] surface.

SUGGESTED READING

1. Wilson and Whyte Text Book of Wood Technology. HF Brown, MeGraw Hill, New York.

2. Indian Forest Utilization. FRI Vol. I and L. Comparative Wood Anatermy, Sherwin Carlquise.
3. Romesh Rao, K and Junije. Field Tdentification of 3 important timbers of India, FRI.

4. Tiemuin Pitman, Wood Technology, New York.

5. Foster; AS; Nostrand. 1D Van. Practical Plant Anatomy. New York:
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6. Gupta, 8. Atlas of Indian Heartwoods- their anatomical features and photomicrographs.
7. Fahin, A Plam Anatomy. Pergamon Press.

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

Umit 1

Aerial Photography and Photegrammetry (AP&P);

1. Fundamentals of Aerial Photogeaphy, History, Aerial film processing, Procurement and
Secunty of Aenal phiteyrephs, Enerpy source and atmospheric effects in azrial photegraphy.
Primeiples of

Azrial Photos ([light planningoen],

2. Introduction 1o Photogrammetry, Geomenry of Aerfal photos, Sterenscopic photography,
Meusurernent of Height, Acrial Trangulation

3. Principles and fundamentals of Aerial photo interpretation. Basics of Cartography.

Lnit 2

Hemnte Sensing (HS):

1. Introsduction to Remote Sensing. The clectromapnetic spectrunt, Eneray instroction with
amosphere and earth surface, satellite and sensors, Remole sensing data acguisition.

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

3. Image Interpretation: Type of Tmagery, clements of Tnierpretation, Techniques of Visaal
Tnterpretation, Role of ngmoie sensing in scological researcly

Unit 3

Digital Image Processing (DIP);

. Fundamentals of digital image processing, Image rectification, Restoration and Enhancemient,
2. Image classification: Supervised classification, unsupervised classiRcatie; Hybrid
classification, Post-classification smimthing and C!asm fcation BCoUracy Assessmont,

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

Unit 4

Geninformatics (GIS):

| . Basics of Computer, Hardware and softwars,

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

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

Lab Course

1. Bterzo rest and study of different tvpes of aerial phetos. Onentation of Stereo mode| for
inferpretation and mapping.

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

3, Visual mterpretition of acrial phowos and sarelite data on ditferent scales, Smudy of different types
of sateilite data products,

4. Sty of Multispectral data. Study of Image Processing Svstems. Display of raw dara. Histogram
anabysis.

5. Drigital classification and Enhancement n!‘«-au:lliu: data, Infurmation extraction using [P
techiques,

i Study of Geographic Information Systent, fm—rl:ﬁ:rcncmg designing GI3 dalahase, Fditing
spatial and atribute, doa cuipesl presentalion.
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Suggested Readings:

1. Lillesand & Kieffer. Remote Sensing and lmage Interpretation. John Wiley & Sons.
New York.

2. Babins, F.F., Jr. Remote Sensing: Principles and inlerpretation.

3. Bhatia, 5.C. Fundamentuls of Remote Sensing

4. Charecs, Diatea, Majumdar, Digital Image Processing & Analysis,

5. Chang. K.T. Introduction to Geographic Information Systems,

6. Ran, et al., Geographic Tnformation Svstenr,

7. Johnston C.A. Geographic Information Systems in ol

%, Ahmed, E, T & Rabbany. Introduction to Global Posttiching System.

9. Aronoff, 5. 1991, Geographic Information Systems: A Menagement Perspective. Ontawa
WDL Publ:

|0 Barrett, E.C, 1982, Introduction of Environmental Remote Sensing. Chapman and Hall,
11. Burrough, PAC 1986. Principle of Geagraphic Infommation System for Land Resources
Assessment, Cford University Pross.

12. Calwell, RN, 1983, Manual of Remols Sensing. Vol. TIT American Society of
Photogramimetry.

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

14, Dury, S.A. 1990, A Guide W Sensing. Interpreting Image of Eanth, Wiley and Sons.

15 Hord, RM. 1986, Remute Sensing: Method and Application, John Wiley and Sons.

16; Jenson, IR, 1996 Introductory Digital Image Processing, Prentice Hall, New Delhi.

17, Johnson, PI. 1969, Remote Sensing in Ecology, Univ, Georgia Press, Athens,

1E. Rampal, KK, [982. Text Book of Photoerammetey. Oxford and 1BH Press.,

1%, Rees, W.G. 1900, Physical Principles of Remote Sensing, Cambridees Mmiversiny Press.
20, Behander. E. 1976, Remote Sensing for Environmental Scienices. Springer Virlag,
21.Ulaby, F.T. Moor, R.K. and Fung, A.K_ 1982, Mictowave Remote Sensing Active and
Passive. Vol, | and 1 Wesley Pub,

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

Unic 1

|, Introduction to the Environmental Management, Major Envirermental Problems,
Environmental ethics; Resouree and conflicts, Enviromnental Laws; Stockholm Canférence, The
Earth summit, The Copenhagen Conference, Environmental Protection and Fundamental rights,
Environmental Governance in Tndiz, Man and Eovironment, Trade and Environment: the WTO.
amil GATS, Environmient Coneems and WTO.

2. Introduction to the Environmental Tmpact Assessment; Planning and Significance, EIA
practices and future rends in India; Legal frame work for EIA. Impact of Torest fires, Forest Fire
Lmit 2

L Assessmient and Risk Zonation. Thermal pewer stations. Power line and roads, River valley
projects, Urbanization and Industrislization. Mining activilies, GHGs, CFCs. fossil fuels ete.,
Flood monitoring, Snow melt and Glaciers, Ozone Layer Depletion. Principles of Environmental
Analysis, Role of remote sensing in ETA.

2. Environmental Managemeni and Natural Resources; Air Pollogion, Water Pollurion-ard is




Management, Envitonmental Pollution Act: Waste disposal and management, Integrated solid
waste management, Recycling. Fneincration, Sanitary landfill, Sewage disposal and sewage
trestment: Hazardous wastes,

Unit 3

I. Environmental pelicy and environmental management system. Audit itoms and audit
procedures; ISO Certification.

2, Watershed management: Definition and hasic concepts, Aims and Pronciples, lsportance of
mitegrated watershed manzgement, Principal watershed problems of Tndia.

Unii 4

1. Basic concept of ecosystem and community, Biological populstions and communitiss,
Ecological niches, interaction among species; Key stone specics, Species diversity and edpe
effects, Major terrestrial and aquatic biomes, Energy Flow, Food webs and trophic levels,
Ecosystem diversity, Climate shifts. Species movements.

2. Biodiversity and conservation, fn-sitee and ex-situ cumservation, Indigenous knowledge and
biodiversity conservation, Loss of biodiversity- causes and its impact; Convention on
bindiversity, Major Biodiversity resources. Global wrends of invasive specics. threats and
mEnaging inyasive plants,

3. Biofucl plans- Jarrapha, sugarcane and il crops, Biofue] plantation. encrgy criteria for
species selection, achievenent of sustamable Biofuel production: Bioconversion, utilization of
biomass sources, Incineration of organic wastes for energy. Alien invasive speeics and binenergy
production; Bicenergy and food production controversies. Carhon sequestration and sarhon
ponis.

Lab Courze

L. Ficld surveys t study various types of naiural respurces in Uttarakhand SRV,

<. Study on the pressures impinging on the natural esources.

3. Observations on the Enviromment Impact Assessment of Hvdroelectric Power Project in
Uttarakhang Himalaya.

3. Observations on Natural disasters viz., Aoods, landslides, forest fires frequent in Himalsyas
4. Visit= $0 Nationu! Pars, Wild life sanciuanes and Biosphers Reserves.

SUGGESTED READINGS

1. FAO Conservation Guide Nos, 12, 13/1 2 N33, 1344, 136, 14, Rome:.

L. Heywood, HV. 1995 Global Biodiversity Assessment.

3. Lochwood, M., Worbovs, G.L. and Ashish; K_ 2006, Managing Protected Areas: A Gloha|
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 Physiology and Biochemistry

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

2. To determine the osmotic pressure {potential) of cell saps of living cells by plasmohytic
methied

and also by using KNO3 and sugar salution and to caleulste the isotonic coefficient ol sugar;
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3. To determine the diffusicn pressure deficit of plant cells.

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

photosymithesis

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

5, To extragt the fourpigments 1.e. chlorophyl| 2 & b, carotcne and xanthophbvils from the green

leaves and preparation of their absorption spectrum.

6. To separate the four prgments i.e. chlorophyll a & b, carotene and xanthophylls from the green

leaves by paper chromarography and column chromatography.

7. To separate the amino acids by paper chromatography,

&, Prnciples of colonmerry, spectrophotometry and flowrimetry.

Plant Ecology and Remote Sensing

I. To determing the minimum size of the quadeat by species area curve method and minimum

mumber of quadrats to be laid down i the fGeld under study.

2. To delermine the frequency, density and atrndance of cach species present in conmunicy.

3. To calculate relative frequency amd relative density of each species in & given drea

4, Tocaleulme mean basal cover and total basal cover of cach specics m 2 given area.

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

given ared,

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

7. Te caloulate water holding eapacity of three semples of variows soil types and to find the

percolation percentage of waler in the given soil,

B, T Tined csut the bulk density and porosity of different soil types

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

1. Stdy of types of aerial photos anil satellite data products,

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

Biotechnology:

I Tisswe culture activities

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

3. Isolation of plasmid of K. cofi by alkaline 1ysis method and ns quantitation spectro-
photometricadly.

4. Restrniction digestion of plasmid and estimation of the size of differsnt DNA ragmenis.

Cloming of 2 DMNA fragment in a plasmid vector, transformation of the given bacterial

pupulation and selection of recombinants.

Demenstration of DNA sequencing by Sanger’s didsoxy method.

Demonstration of protoplast fision emploving PEG.

Organogenesis and somatic embryogenesis using appropriate explants and preparation of

artificial seed.

9. Co-cultivation of the plant material (e.g, leaf discs) with dgre bacteriim and study GUS
activity histo-chemicalby.

Ln
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* Additional Lab course of selected eleclive paper.




SEMESTER IV

Paper I (BOT401): Plant Breeding and Biostatistics

PLANT BREEDING

Unit 1

I. The role of plant breeding — historical aspects and genetic basis: mode’ of reproduction in
relation io brecding methods, breeding rechniques; meathod of plant breeding in relation ko self-
pollinated and cross pollinated plants.

2. Hyhridization: Interspecific and inter generic: pure line; back cross hvbridization; self
mconpatibiliny system,

3. Heterosis: Its genetic and physiological basis.

Unit 2

I Breeding for resistance to disedses, phvsiological races.

2. Role of mutation in crop improving and evolution.

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

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

BIOSTATISTICS

Unit 3

1. Biostatistics and il application m e soiences.

2. Methods of representation of statistical data and mewsurements of central tendencies.

Unit 4

L Corrglation, regression, curve fiting and ratio’of variation.

2. Probability and use of binemial trials, -

3. Test of sigrificance, X° 1" and * tests;

SUGGESTED READINGS:

Plant Breeding:

1. Harihat. Ram, 1997, Vegetable Breeding: Principles and Practices. Tagminder Book Agency.
NMew Delhi

2 HilL 1. 1997, Quantitutive and Ecological Aspocts of Plant Breeding, Jagminder Book
Agenov. New Delhs,

3. Kapoor. B.L. [997. Plant Breeding and Crop Tmprovement. 2 Vols

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

. Pochitmian, J.M and D. Borthakur. 196%. Asian Fisld Crops. Oxford and IBH Publ. New Dellii.
6. Poelhman, I.M and Sleeper, DUR. 1995, Breeding Figld Crops. Panima Publ. Hetse, MNew
Delhi.

7. Bhama, LE. 994, Principles and Practice of Plant Breeding, Tata MetGraw Hill Publ, Co.
Lid,, New Dethi, .

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

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

2. Thowmey, WM and Heath, B.W. 1860, Basic Stanistical Methods, Harper Intemational,

3. Ravner, A A_ 1969, A fisst Course in Biometry for Agriculure Students. Peitenmaritzbirg,
University of Natal Press.

4. Simgh, R.E. 1994 Biosnetrical Technigues in Breeding and Genetics. Bishen Singh Mahendra
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Pal Singh. Dehradun.
SoWatt, T. 1993, Inmroductory Statistics for Biology Students, Marosa, Now Delhi.
6. Winer, B-J. 1962, Staristical Principles in Experittiental Design. Me Graw Hill,New Yok

Paper 11 (BOT402): Conservation Binlogy

Unit 1

L. Conservation: The basie concept, History of conservation hialopy.

2. The origin &nd evolution of organism; genetic plasticity & factor in evolution; the invasion of
unoceupied ecolozical niches.

3. Patierns of biodiversity: Global and regional patterns of biodiversity, Distnbution, Gradienits,
Magnitude of bindiversiry, Hotspots, Keysiose species; effects of species deletion amnd adiiton
on maintenance of bindiversity.

4. Uses of biodiversity: food, fodder, timber, fibre; medicine etc.; biodiversity based products
and industries; wild relatives of cultivaled plants; scientific role of hindiversity.

Unit 2

1, Fhreats to bicdiversity: Habitar loss and fragmentition, Genetic drifl, Inbreeding, Disturbance,
Pollution, Climate Change; Overexploitation, [nvasive Specics. Dizease,

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

3. Exlinction o species: Susceptibility to extinction eanscs of specics extinction, ml:hmgcmd
species, Red and Green Daa Books,

Unit 3

1. Eavironmental Impact Assessment (ETA ) origin-and development, development in ledia,
Purpose and mms of ETA, Core valucs and principles, ELA process. components of ELA,
Participants in ELA process, Impact identification methods.

2. Conservation of Biological diversity: (enctic principles in conservatioribioiiersity
grsessment and mvenmory.

3. Survey and monitoring of biological resources: sampling poputation for hiological
conservation; Collection-and anatysis of inventory dats, critcria on choice of species for
eonservabon. People pariicipation, biodiversity registers and their maintenance.

Uit 4

1. Conservation of energy resoitrces; conscryation and maintenance of non-repewable fossil fitel
resources; Conservation of biodiversity based renewable energy resounces.

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

3, Indian biodiversity and its conservation: Intemational efforts for conserving biodiversity viz,,
CITES, CBD, TUCK, MAB, UNEP, UPOV (Union for the Protection of New Plant Varieties),
WO e}, Tntermatinmal tresty on Plant Genetic Resources, Intemational Agresment for
conscrving marine biodiversity, Wetand conservation, Rangeland management,

4. Ecosystem restoration, Strategies and plans for restoration, Passive restoranon {natural
recoveTy ) and active restoration.

£ Wildlife (Protection) act 1975, Forést {Conservation) Act 1980, Envircmment (Profection ) Act
1986, Wildlite (Protection) Amendment Act 199]. Biodiversity Act 2003, etc.

SUGGESTED READINGS

1. Cain, M.L.. Bowman, W.D & Hacker, 5D, 2008, Ecology. Smauer Assotiaics, Ine.

2. Dhar, L. 1993 (Ed.). Himalayan Biodiversity: Conservation Straegies, Gvanodaya Prakashan,
Mainital
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1. Groombridge, B. and Jenkins, M.D. 2000, Global Bicdiversity. Earth’s living resovirces in the
2th cenmry, UK. World conservation Maonitoring Center. Pp 246,

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

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

&, Pullin, A Congervation Biology, Cambridge University Press, The Edinberg Building,
Cambridge CB2ZZRU, UK:

T. Primack, R.B. 2006, Essennals-of Conscrvanon Biology, Sinauer Associzics, Inc.

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

9. Ringh, 1.8., Bingh, S.P. & Gupia. S.K. 2007, Ecology, Environment and Besores
Conservation. Anamava Publishers, New Delhi.

10, Western, [ und Pearl. M.C 1289, Conservation for twenny-first cenmury, Oxford University
Press, Cocford UK, Pp 1092120,

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

Umit 1

. Micropropagation (via organogenesis and embryogenesis) of floriculural, agricdltural and
pharmmaceutical crops: Qrchids, Chrvsanthernum, Gerbera, Camation, Anthurium, Bamboos,
Spilanthes. Stevia, Psoralea; Chickpes and chite tree species of national importance.

2. Production of virss freg plants through meristem culmre looorchids and friit rees.

3 Germplasm conservation i vitra.

Umit 2
L. Wariations: Somaclonal and gametoclonal variations, spontaneaus, gem::cnﬂ:pq;mauc
VATIRIONS. -

2. Culre systems: Differentisted. andifferentiaied, physiological, biochemical and molecular
role of mimerals and growth regulators in understanding différentiation of organs under in
vitrn conditions.

3. Problems in Plant Tissue Culture: contamination, phenolics, recalcitrance.

4. Problems i establishment of regencrated plants in namre: Basdening, sssociation of
myeorrhiza and rhizobia,

Umit 3

1. Factors responsible for in vitro and ex vitre hardening.

2. Use of bioreactors in secondary metabolite production and seale up-automation of plarit
lissue culiure,

Unit 4 '

1. Recent apphications of tissue culture techmiquies and biotechnology. in the introduction of
ecanomically important traits in horticultural, agricultursl and medicinal plants.

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

SUGGESTED READINGS:;

|, Hermizn EB {2008} Media and Techniques for Growth, Regeneratiom and Storage 2005-2008,
Agritech Publications, New York, TTSA.

2, Pierik RLM (1999} In Vitro Culmuse of Higher Plants. Kluwer Academic Publishers.

3. Prakash J & Pierik RLM (199 1) Horticulture - New Technologies and Applications {Cumen
Plant Science and Bistechnology in Agriculmee). Khnver Academic Publishers.
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4. George EF, Hall MA and Geert-Jan De Klerk (2008). Plant Propagation by Tissue Colmre
(3rdEdition), Springer, Netherlands.
5. Joumnals: Plant Call. Tissoe and Orgean Culture, Plant Cell

Lab Course:

I. Development of regeneration pratocols emploving direct dnd indireol organogendsis [ somatic
embryogenesis in econamically important hurticulural and'or medicmal plants.

2. Comirol of phenolics in recalcitrant tizsucs under cultre conditions.

3. Srady of various physico-chemical factors {pH, light, hormones, ¢ic.) on invitro growth and
developnient of tssues or organs, rooting of regenerants, in vitro and ex vitro hardening, potting
and acelimatization in mataral conditions,

4. Shool-lip meristem culture for raising virus-free plants in tomato /| tobacco,

5. Agrobacterium rhizogenes mediated development of hairy reat culiures.

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

7. Preparation of syathetic seeds for germplasm conservation using somatic cmbrvos ot other
propagiles.

ELECTIVE PAPERS

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

Unit 1

1 Forests. foresiry and man; Definition, forests in geological ages, Torests in prehistonc s,
shifling cultivation, forests in historical time, scientific foresiry, forest policy, natural forest
policy, private forest policy, panned forest development, forestry editcaticn in India:

2. Essential elements of forest ecology: Extent and boundaries, physical fegards, geology, river
svatern, sl and-nse patern, role in conntey’s econorny, Torests and wild fand,

Unit 2

1. Forests and trees: Locality factors of the forests, forest influences, fodest composition, stand
slructure, dypamics and growth, classification, forest types and their distmbution. species
diversity

2. Wild Life: Species and distribution, Sanctoaries, Biosphere résérves, wild life and recreation,
3, Forest conservancy and Potential Productivity: Seil, Water relation and nutritiosn, soil erosion
and conservation, potential prixductivity of forests, site quality evaluation.

Unit 3

1. Forest Conservation and Management:

i) Impact of deforeststion on sotl and water, Riole of fire: type, extent and cuuse of firg, fuel load,
fire and different forest tvpes of Himalaya,

1i) ForestUresource management and forest resource infommation systerm.

Unit 4

L. Forest cover in India-State of Art, Ground inventory. Application of Refmote 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
Feorest Management (JEM) and Agroforestey in the regim,

Lah Course:
L. To undertake studies on stand analysis, dominance. diversity and similarity coefficient.




2. To make studies on gradient analvsis,

3. To wdentify different forest types of the focale.

4. Calculate the Patercn week index of any namral forest stand.

5. Sudy ordination and continuum of different forest stands,

. Study interspecific Asseciation in forest stands using Plot less/techmique:
7. Caleulate analvtical and synthetic characters of different forest stands.

8. Prepare profile dizgrem-of forest siands using Simgle Plor Method.

SUGGESTED READINGS:

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

2. Diwiveds. AP, Forestry in Tndi Tupal Eishor and Company, Dehradun.

3. Misra, R. Ecology Work Book. Oxtord & IBH Publishing Co. New Delhi,

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

5. MNegl, 5.5, 1983, Forest Ecology. Bishen Singh Mahendra Pal Singh, Dehradun,

A. Puri, G.S., Gupta, R K. Meher-Homiji, V.M. and Puri. 5. 1939, Forest Ecology: PlantFomm,
Diversity, Communities and Suceession. Oxford and [BH Pablishing Co. Pai. Lid. Mew Delhi.
7. Purj, (1.5, Meher-Homji, V.M. Guple, RE. and Pur, S, Forest Eeology: Vol 1 & 11, Oxford
and TBH Pubhishing Co. Pvi. Lid. New Delhi. '
8. Bingh; . 1987. Forest Ecology: of India. Rawat Prblications, Jaipur

9. Bingh, 1.8, and Singh, S.P. 1992, Forests of Himalaya, Consul Book Depot

Civenodaya Prakashan, Nainital, [ndia.

T Sm@ L5 Singh. S.P. and Gupta, S.R. 2005, Ecology, Environment and R-.‘.'Mmri:c:
Conservation, Anamays Publ., F-154/2 Ladosarai, New Delhi- 110 030 —

I 1. Singh, M.P.and Vishwakarma, V. 1997, Forest Enviromhent and Biodiversity. Daya Publ.
Honze, Delhi.

L2 Warsing, B.H. and Schlesinger, W.H. 1983, Forest Ecosyatems: Concepts and Management.
Academic Press. New York:

Paper 1V (b} (BOT404/E2): Industrial Microbiology

Ui 1

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

2. Selection angd strain improvement strategies - Isolation of industrially imporant
mHcrsorgEanisms - primary and secondary screening. Detection and assay of fermentation
prodiscts — physical-chemieal, biological assays. Preservation of microbes —storagé at
reduced emperamire, storage in dehydrared forms.

Unit 2

I. Types of fermentation - Solid seate fermentation and submerged fermentation: bateh,
comtinous and fed batch Termentation: Homo- and heterofermentation. Aerobic and
anacrobic fermentation. Static and stirred fermentations. Media for microbial growth and
fermeniation - Typical mediz, media formulation; water, energy amd carbon source, mitrpgen
sources, minerzls and vitanmins, buffers; precursors. metabolic regulators. oxveen
requiremnent.

1 Bioreactors - Brief study on stirred tank fermenter, air-lifi fermenier, packed tower
Fermenter, tray fermemer. rotary drum fermenter.Microbial Fermentation- Sterilvzation -

@ '




miediz;, fermenter, air, Tnoculum preparation, inoculation, Aeration, agitation, pH control,
temperamure control, antifoan dgents. Precess parameter optimization: One factor at a time
and satistical optimizations (hrief study onlv), Seale up of fermentation (lab scale: pifoi plant,

indusirial scale).
Unit 3
1. Downstream processing- Separation of microbial cells - Filtration, precipitation,

2. Cell dismaption — liquad shear, fresaing-thawing, ulirasonication, osmctic shock, enmyme
treatment. Concentrating and purifving the products - ultrafiliration, coystallization, solvent
precipitaiien, reverse osmosis, chromatography. Production of dusmally important prodicrs

Unit 4

1. Antibictics - Peniciilin, Streptomyein, Aming ackds - Lyvsineg, Glutamic acid Enzyvmes -
Amylase, Cellulase, Pectinase. Organic acids - Lactic acid, Acstic acid, Gluconic
suid Biofusls — Big-sthano], Bie-butenol Biopolymers - PHB, PLA.Alcoholic beverages -
Wme, Beer.Microbial esils = SCP,

2. Baker's vesst. Immobilization of cells and enzymes- Methods of cell and enzvme
immmehilization, Applications of immobilized cells and eprymes.

Lab Course:

1. ‘Sereening and isolation of micrabes for production of organic acids and enTymes.

2. Preparation and mainténance of stock cultures {Racteria and Fungl).

3. Preparation of bacterial inocoluns by measuring 0D and enumeration of bacterial celis by serlal
dilution and peur plate {er spread plate) methad,

4. Solid state and Submerged farmentation for amylase (or any other enzyme) mndqular: and
quantification of product by suitable assay merhads. -

L. Optimization of process parameters for enzyme oroduction in submerged farmentation.

6. Partial purification of amytase (or any other enzyme) prodiced by microblal fermertabon using
Fcetone precipitation.

7. Immobitization of yeast cells and sugar fermentation using mmobilized celis.

Suggested readings:
L. Madigan, M.T., LM. Martink and 1. Parker (1997). Brock Biology of Microorganism,
Printice hall Intemational, Inc.. New, Jersey.
1. Prescott (20007, Microbiology.
3. Cruczer, W, and A. Cruezer (1990). A Textbook of Industrial Microbiology,
4. Alexander, M. (1977), Soil Microbiology. John Wiley and Sons, New Yorlk
5. Dubey, R.C. and D.K. Maheshwari (2010). A Texthook of Microbiology. S, Chand and
Co: Pvit Ll New Delhi

Paper TV () (BOTA04/E3): Ethnobotany
Limit 1
I.. Introduction, 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 costumes and economic refations,
2. Ethnic grougssand Ethnobotany: Major and minor ethnic groups of Uttarakhand and their

life stvles. Forest vi's Ethnic groups.




Unit 2

1. Methodology of Ethnobotanical studies: Field work, Herbarium, Ancient Literature
Archagological findings , Temples and secred places. Protocols. Plants and Tribal
medicing: Significance of Curculigo orchivides, Costus speciosus, Gloriosa superba,
Buten monosperma, Wrightio tinctorin and Pongamia pinnata in Ethno-medical practices
along with a brief note on their habitat and morphology,

2. Medivo-ethnebaotanical research i Uittarukhand.

Lnit 3

[, Different systems of indigenous medicine {Traditional medicine, Ayurveda, Siddha,
Unant), Homeopathy and Allopathy. Role of Phytomedicine in modem systems of
medicing,

Classification of drugs: analvtical methods — drug adulteration, drg evaluation,
~anatmical and phytochemical analysis of crude drups; preliminary sereening,
fractionation and seperation of different groups of biodynamic compounds and biological
evaluation.

Unit 4

L. Phytopharmacenticals: Drugs of alkaloids, coumanns, volatile cils, tannins, resins and

g, Natural pesticides, antibiolics, allergens und poisonous plants. Economic poteatial
trf‘phymadmme potential drog vielding ptam‘& and their marketing avenues., PR and
patenting of active principles.

2. Ethnobotuny and conservation of plants wiih special reference i Uttarakhand -
mythology and conservation of coosystems. 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 ethno-botanical research

Lol —

]

Lal Course;

I, Preparation of the herbarium specimen medicinally important plants,

2. Listimz of plants used by villagers and on the basis of their local usc to place them i the
tield of the smdy of ethnobomanical research.

A, Sty of Eoonomic potential of Phytomedicing and rofe of phytomedicine in modem
syatemt of medicine,

Suggested Readings:

1. 5.K. Jain, Manual of ethnobotany, scientific pablishers, Jodbpur, 19935,

2 5K Jain (ed.) Glimpses of Indian Ethnobotany, Onxford and | B H, Mew Delhi; 1951

3, 5K hain, (ed) Methods and approaches in ethaobotany. Sociény of Eithnobofanists,
Liscknow, Tralia, 1989

4, 5.K. Jain, Contributions: of Indian cthnobotamy, Scientific Publishers: Jodhpur, 1940

5, Coltom M. Ethnobolangy-Priciples and applications. John Wiley and sons-Chichester,

1997,

6. Rama B. M. and A M. Henry, The ethnobotany of Eastern (Ghars in Andhea Pradesh, India.

Botanical Survey of India, Howrah, [ 996,

7. Rajiv K. Sinha, Emnnhqtan}r—ﬂm remaissance of traditional Herbal Medicine-1 N A- Shree

publishers, Jaipur. 1996,



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

Unit 1

L (feneral Introduction. microsporogenssis, microspore tetrads and polanty of spores and
pollem grains.

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

Umit 2

I. * Spore-pollcn morphology: Symmetry, shape, size. aperturs paltems. NPC System For
numerical expression of apertural details, exing stratification, surface soucrss and
sculptures of sporoderny; LOanalvsiz and edge-anafysis,

2. Paynolaxenomy: Systemalic palbynology, identification kev and evolutionary tremds
among pollen grains based on palvnoraxononical works.

3. Agropalynology with reference to allergy: Aeroallergens, introdectory idea of Immune
Syistern with special referénee to IgE Study of airspora, identification of allergic taxa by
imvivo and i-virre tests with spore-pollen extracts, chemical natire of exine-bome
allergens, allergic s of Noth-West Hinalaya,

Ulnit 3

1. Melissopalynology: Indizn spesies of honey bees, importance of pollen grains as
comstituent of bee-bread, pollen-collecting mechanizm of honey bees, analysis of pullen
leiadd and honey sample nunderstanding bee forape, chiectives of melissopalynological
smudies, important bee plants of North- West Himalaya.

1. Palacopalynology: Tntroductory idea about palacopalynological remains, significance of
palacopalynology.

Limit 4 -

L. Faorensic palynology: Definition and significance, a fow well-Known case studies,

2. Pollination Biology: Pollen dispetsal units: pollination types, cimtrivances for cross- and
self-pollination; pollen vectors, pollination modes and flora organization, Pollen viability
and storage. evolutionary rends in pollination modes. Breeding systerms. incompatibality
and compattbility comrol with reference to pollen-pistl interactions and pollen
bintechnolopy.

Lab Course
L. Pollen morphological stedies of some prerodophytes, gymntosperms, and angiosperms
representing different morphological types using scetolysis / alkali maceration method,
2. Extraction ol pellen grains from honey sample and study of the frequency of different
marphe-types,

3. Brudy of invive and in vitro germination of pollen grains.

4. Morpho-anatomical study of stigma and style.

5. Smdy of the growth of pullen tubse through stigma and stde.

. Study of allergy producmg pollen morpho-types.

SUGGESTED READINGS:

I. Crane, Eva; Walker, Penclope and Day Fosemany. 1984, Divectory of Tmportani
World Honey Sources: Intemational Bes Rescarch Asseciaticn. Londoen,

2. Brdtman, G. 1952, Pollen Momphology and Plant Taxonomy, Angiosperms; Almguist
and Wiksell, Stockholan.

(e




3,

4,
)

Knut Segril. Johason Tverson. | 9735, Text book of polles analysis 3rd edition:
Blackwell Puhl.

Nair, P KK 1966, Essentails of Palynology; Asiz Publication House Lucknow,
Wionndhouse, P, 1935, Pollen Greains: Hafer Publication Co.

Faper IV (¢) (BOT404/ES): Seed Pathology
Unit 1

i

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

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

3

Types of damage caused by the seed borne fungi 10 seeds and crops..

Unit 2

=

Nature of seed infection. Systemic infection through flower, fruft and seed stock.
Penctration throvgh seed coat, natural openings and inflicted openings,
Longevity of seed home pathogens. Factors influencing longevity,

Uit 3

L.
2.

Epiphyvtclogy of seed borne discases, monoeyclic and polyveyelic discases

Detection of seed bome pathogens, objectives of seed health testing. Testing methods
for seed bome fungi. seed borne bacteria, seed bome viruses and seed borne
mematodes,

Unit 4

I

b
i

Study of seed borme diseases of certain specitic crops, cereals, millets, pulses, oil
crops, fibte crops, and vegetable and timber coups

Comtrol of seed borne pathogens: selection of sced production areas, crop
management. seed treatment, certification. plant quaranime and disease resistance.

Lab Couorse

L. Tsolation and inoculation of mycomhiza.

2. Study of seed borne pathogen. Description af pathogen, symiptoms and section cutiing,
3. Isolation of some imporeant pathogens,

4. Procedure of equipments uses.

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

SUGGESTED READINGS

I. Neegurd P, 1977. Sced Pathology Vol [ and 11, MacMillan Press. London
e

Suryanarayan, D. 1978, Seed Pathology. Vikas Publ. House. Pvt. Ltd. New Deélhi,

3. Jha DK, 1995, A Text Book of Seed Pathology, Vikas Publ. House. Py Ltd. New

Dethi,

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

Desai. B.B. Seed Handbook, CRC Press.

Sinigh, Gurnam, Seed Pathology. Pointer Publisher, Jaipur.

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

Neme, Y.L, and Agarwal, V.K. 1978. Some sced bome diseases and their control.
ICAR. Kew Delhe

Lhhiw __—



Lab Course : BOT40P*

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

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

3, To test the poodness of it and independent assortment using Chi-square method.

4. To sudy the pattern of regional biodiversity.

5. Tosmdy the Hot spots and key stone species.

6. Survey of hiological resources,

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, sanctuaries and biosphere reserves of Uttarakhand,

9. Visit 1o ecosystemn testoration sites in mincd arcas in Uttarakhand Himalavas, .

10 PTC — Laboratory organization, different sterilization‘aseplic technigue.

i 1. Preparation and sterilization of media

12 Callus culture (morpholagical and intemal structure) and suspension cultures {growth curve)
1 32 Shoot fip, axillary bud. nodal explant culbure.

L4 Root tip and leaf culture,

15 Protoplast isolation and fusion

L6: Somatic embryogenesis and production of artificial seeds..

7. Anther, pollen, owvule culture,

*Additional lab course of selected elective paper.




