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M.Se. (Botany)

f I 13%
F Pﬂ“tf" ¢ Evaluation Scheme
S . Subicet N __ Feaching D S
No. Subjeet Code ! Subject Mame Ll ‘l P . Internal | .. ‘ Total
‘t | Credits Asse ¢ Euod Term Marl
| Hours/week : ssessimen | arks
SEMESTER-1
1| MUMBT 101 Mycology and | 5} )3 40 60 100
L Microbiology } o
2| MUMSBT 102 Phycology and 3] -] - 3 40 . 60 100
- _ Brvology -
_ Pteridology,
3 MUMBT 103 Gywinosperm and 3oy -4 - 3 40 60 100
: Palagobotany
Taxonomy and
4 MUMBT 104 | Diversity of Flowering ¢ 3 ;1 - | - 3 40 60 100
- : Plants ) o
5 MUMBT 151 Laboratory Course 1 -l -16 3 40 60 160
0 MUMBT 152 Laboratory Course 11 -l - 16 3 40 50 100
Total 120 - 12| 18 240 360 600
T
SEMESTER-EH
L | MUMBT 201 Plant De\@opme.nt and 51 o 3 40 60 (00
~ 1 Reproductive Biology .
. Resource Utifization,
___2 MUMBT 202 IPR and Ethnobotany -l 3 40 60_ 100
3 | MUMBT 203 Cytogevetios and = 5 1 | 3 40 60 100
Molecuiar Biology
4 | MUMBT 204 |  Plant Breedingand ] 51 0 3 40 60 100
_______ R Biostatistics _
5 | MUMBT 251 Laboratory Gourse ~1 | = | - | 6 3 40 60 100
6 | MUMBT 252 ¢ Laboratory Course =10 | - | - | 6 3 40 a0 100
Total 12 - 112 18 240 360 600
] _ SEMESTER-11
1 D viuwst gor | Plant Physiology and 1) 5 ) g 40 60 100
: Biochemistwy ¢~ | .+ | - Voo b
5 | MUMBT 307 | Deolosy aud Remote | 51 ) 3 40 60 100
- Sensing o
3 Elective-] 3L~ - 3 40 60 100
i Elective-IT 3] - - 3 40 60 100
50 MUMBT 351 Laboratory Course -1 - -6 3 40 60 100
6 | MUMBT 352 | Laboraiory Course —1I § - | - 60 100
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(SEMESTER-IV)

Elective-I (Choose any one)

MUMBT 303 (i): Recombinant DNA Technology

MUMBT 303 (ii): Forest Ecology

MUMB'T 303 (iii): Natural Resource Management in Himalaya
MUMBT 303 (iv): Palynology and Pollination Biology

Elective-1I (Choose any one)

MUNIBT
MUMBT
MUMB'T
MUMBT

304 (1) Plant Heslth Management _

304 (ii): Diversity and Cultivation of Mushrooms

304 (i1i): Applied Plant Anatomy

304 (iv): Ecosystem. Analysis, GIS and Remiote Sensing

Dissertation/ Project Work

Anatomy o [; Himalayan woods

Chromosome Analysis and tndexing of Himalayan Flora
Conservation of endangered species

i":'nvill'(mmem Impai_:t Assessment

High altitude Feology and Climate Change

[nvasion Leology
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[ MUMBT 402 | - Genetic Engineering of | 3 - - 3 40 60 100
o Plants and Microbes N
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L MUMBT 452 Dissertation S 9 300
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Inventorization of unexplored Areas and Hotspots
Pimnology

Plant Biodiversity Assessment

-Poliution Monitoring

Population/weed/ Reproductive Biology

Survey of Less known Economic Plants

Any other current trends / topics suggested by the Departmental committee

Periodipal Preseniation 1 60 Marks
Dissertation : 180 Marls
Yiva Yoce : 60 Marks
Total ' ; 300 Marlks
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SEMESTER-

MUMBT 104 MYCOLOGY AND MICROBIOLOGY

MYCOLOGY

1. History of Mycology; India and abroad.

2. General characters of Fungi: Substrate relationship in fungi; Cell ultra structure;
unicellular and multicellular organization, nutrition (saprobic, biotrophic, symbiotic);
reproduction (vegetative, asexual, sexual); Recent trends in the classification.

3. Phylogeny of Fungi; General account of Mastigomycoiing, Zygomycotina, Ascomycotina,
Basidiomycotina, Deuteromycotina, Fungi in industry, medicine - and as food.

- Mycorrhizae; Fungi as biocontrol agents. '
4. Symptoms, causal organisms of plant phogens belonging to various fungal classes i.e.

Mastigomycoting, 7ygomycotina, acomycotina, basidiomycotina and deuteromycotina.

MICRORBIOLOGY

2.

fed

A briefl history of Microbiology, the diversity of micro-organisms, microbial growth.
Archacbacteria  and  Eubacteria:  General account; ultrastructure, nutrition  and
reproduction; biology and economic  importance;. cyanobacteria-  classification,
salient features and economic importance, ) '

Viruses: Characteristics; isolation and purification of viruses; chemical nature,
replication, Transmission of viruses; economic importance.

Phytoplasma: General characteristics and role in causing plant diseases. {e.g. sandal spike
discase. sesamum phyliody, little leaf of brinjal)

Immunology: Structure of antigens and antibodies, anligen- antibody reaction,

Mcchanism of antigen-antibody reactions. Vaccines and toxoids, Hypersensitivity

SUGGESTED READINGS:

L.

Ainsworth, G/C. 1971, Ainsworth and Bisby’s Dictionary of Genera of Fungi. Central
Myco, - ‘

Inst. Kew, Surrey. UK, _
Alexopoulus, C.J., Mims, C.W. and Blackwell, M. 1996. Introductory Mycology. fohn
Wiliey : ‘

& Sons Ine, _

Bilgrami, K.S. 1982, Physiology of Fungi. Bishen Singh Mahendrapal Singh, Dehradun.
Clifion, A. 1958, Introduction to the Bacteria. MeGraw-Hill book Co., New York.
Mandatar, C.L. 1978, Introduction to Plant Viruses. Chand & Co. Ltd., Delhi,
Mchrotra, R.S. and Aneja, R.S. 1998. An Introduction to Mycology. New Age
Intermediate ' ’

Press. :

Webster, J. 1985, Introduction to Fungi. Cambridge University Press.

Doclle. H.W. and C.G, Heden 1986. Appliéd Microbiology, Kluwer Academic Press,

L.ondon. xfﬁﬁﬂ/
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9. Pelczar, M.J., Chan, ECS and Ktelg, N.R. 1993, Microbiology, Concept and Applications.
Me-

Graw Hill, New York.
[0, Ross, I.C. 1983. Intreductory Microbiology. Charles E. Merril. Pubi. Co. Columbus, Ohio,
1. Alexander, M. 1991. Microbial Ecology. John Wiley and Sons. New York.

MUMBT I{(2: PHYCOLOGY AND BRYOLOGY

PHYCOLOGY

L. Algal habitats .

2. Thallus organization, ccll structure and reproduction (vegetative, asexual and sexual),

3. Algal Classification, Criteria for classification of algae: pigments, reserve food and flageila.
4. Phylogeny and interrelationships of algae.

5. Classification and salient features of Chlorophyta, Charophyta, Xanthophyta,

Bacillariophyta, Phaeophyta, Rhodophyta and Cyanophyta.
0. A knowledge of algal life cycles; alternation of generation in algae; cytology and
sexuality; physiology and biochemistry of algae; nitrogen fixation; parasitic algae.

/. Economic importance of Algae, Algal blooms, algal biofertilizers, algae as food, feed and
©uses in industry.

BRYOLOGY

Morphology, structure reproduction and life history.

2. Classification and Phylogeny of various groups.

3. General account of Marchantiales, Jungezmdnmdicq Calobryales, Sphacmcalpdlcs and
Anthocerotales,

4. Sphagnales, Andreales, Funariales, and Polymchalas

5. Knowledge of the distribution of bryophytes in the Himalaya. Ecology of
bryophytes, their association with other organisms.

6. Fossil bryophytes , general account.

SUGGESTED READINGS:

. Cavers, I 1979. The Interrelationships of the Bryophyies Reprint. Bishen Singh
\/hhenuclpal Singh, Dehradun.

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

3. Kashyap, S.R. 19(8 Liverworts of the Western Himalayas and Punjab Plains. The -
Chronica

Botanic Co. Dethi.
4. Kumar, H.D. 1988. Introductory Phycology. Affiliated Fast-West Press Lid., ; New]
5. Morris, L. 1986. An Introduction to the Algae. Lambudgc University Press, U. K :
6. Parthar, N S.1991. Bryophyta. Central Book Depot, Allahabad. :
7. Presscott, G.W. Algae: A Review. Bishen Singh Mahendrapal Singh.
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8. Puri, P. 1980, Bryophytes. Atma Ram & Sons, Delhi.

9. Ram Udar. - Fifty years of Bryology in India. Golden Jubilee Series. IBS, New Delhi

LG, Round. 1217 1986, The Biology of Algac. Cambridge University Press, Cambridge,

FE Smith, G.ML 1955, Cryptogamic Botany, Vol. I and 11, Tata Mc Graw Hill, New Delhi.

2. Stewart, W.N. and Rathwell, G.'W. 1993, Paleobotany and the Evolution of Plants.
Cambridpe University Press.

MUMBT 103: PTERIDOLOGY, GYMNOSPERMS AND PALAEOBOTANY
PTERIDOPHYTA

. History, origin, leqsmccmon present and past distribution, molphology and life
history of the following types.

a. Psilophyta: Psilophytales (Psi#lophyton) and Psilotales (Psilotum).

b. Lycophyta: Lepidodendrales (Lepidodendron), Lycopodiales (Phylloglossum),
Lepidospermales (Lepidocarpon) and Isoetales (Isoetes ).

¢, Sphenophyta :Satient features of order Hyeniales, Sphenophylla%eq and Calamitales

d. Pwrophyta: A general account of Ophioglossales Osmundales Filicales,and
Salviniales . :

GYMNOSPERMS

I Classification and distribution of Gymnosperms in India with special reference to
Himalaya. Study of their morphology, structure and life-history as li lustrated by the
following and indicated in the practical work.

a. Preridospermales: Palaeozoic and Mesozoic groups with references (o
Lyginopteridaceae (Lyginopteris) and Medullosaceae (Trigonocarpus), A general
account of Glossopteridaceae.

b. Bennettitales: A general account of Cycadeoidaceae, Williamsoniaceae and
Wiclandiellaceae. :

¢ Cycadales: A detailed account including distribution of living Cycads.

d. A general account of Pentoxylales and Cordaitales.

e, Ginkgoales: Ginkgo.

[. A general account of fossil and living Coniferates and Taxales.

8. Ephedrales, Welwitschiales and Gnetales: A general account.

2. Economic importance of Gymnosperms.

PALAEOBOTANY

I, Definition of fossif, different types of plant 505311 as per their mode of preservation,
concept of form genus,

2. Indian Gondwana Sequence, a general account.
5. Intreductory idea of Continental Drift Hypothesis. L
| T
ek
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9.

DOGRESTRD BRADINGS:

i)

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

Baker, 1.G. 1995. Handbook of the Tern Allies. Reprint. Bishen Singh Mahendra Pal
Singh, Dehradun. :

Bhatnagar, S.P. and Mitra, A, 1996. Gymnosperms. New Age International Pvt. Lid,,
New Delhi. .

Beddome, R.H. 1966.- The Ferns of British India. 2 Vols. Oxford and IBH, New Delhi.
Chamberiain, C.J. 1955, Gymnosperms: Structure and Evolution. Chicago.

Eams, A.J. 1969. Morphology of Lower Vascular Plants.

Pacihar, N.S. 1996. Biology & Morphology of Pteridophytes. Central Book Depot
Allahabad. : '

Raizada, M. and Sabni, K.C. 1958. Living indian Gymnosperms.

Sahni, K.C. 1996. Gymnosperras of India and Adjacent Countries. Bishen Singh
Mahendrapal Singh, Dehradun. '

10. Seward, A.C. 1919, Fossil Plants for Students of Botany and Geology. 4 Vols, Cambridge.
L1, Sporne, K.R. 1991, The Morphology of Pteridophytes. Hutchinson Library Series London.
12. Sporne, K.R. 1991. The Morphology of Gymnosperms. Hutchinson Library Series London.

MUMBT 104: TAXONOMY AND DIVERSITY OF FLOWERING PLANTS

Faculty of Science- Motherhood University, Roorkee

{. Origin of intra- population variation: Population and the envirenment; ecads and
ecotypes; evolution and differentiation ol species- various models.

2. The species concepts; taxonomic hietarchy, species, genus, family and other
categories; principles used in assessing refationship, delimitation of taxa and attribution
of rank. ' :

1. Salient features of the International Code of Botanical Nomenclature.

4. Taxonomic evidences and Taxonomic tools: anatomy, palynology, embryology,
phytochemistry, histological, cytotogical, phytochemical, serological,
biochemical and molecular techniques. - :

5. Systems of angiosperm classification: Phenetic versus phylogenetic systems;
cladistics in taxonomy;, major systems of classification (Bentham and Hooker,
Hutchinson, Cronquist ) and their refative merits and demerits. |

6. Herbarium and Botanical gardens: General account.

7. Plant exploration in India with reference to North west and Uttarakhand Himalaya

8. Status of flowering plant diversity in Garhwal Himalaya.

9. A study of the following families and their relationships:

a. Dicotyledons:, Magnoliaceae, Berberidaceae, Fumariaceae,Q jolaceae,
Meliaceae, Apiaceae, Sterculiaceae, Tiliaceac, CGeraniaceae, Combrelaceae,
Asteraceae, Campanulaceae, Ericaceae, Primulaceae, , Asclep d-g-ceae,
Convolvulaceae, Verbenaceae, Scrophulariaceae, Oleaceae,(’g‘:.Améift;anthaceac,
Chenopodiaceae, Loranthaceae, Urticaceae, Juglandacez\xgg Fagaceae and

: P S

Salicaceae.
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b. Monocotyledons: [yleLhdlllaLCde Orchidaceae, Amatyllldaceae Arecaccae,
Araccae. Lemnaceae, Poaceae and Cyperaceae .

SUGGESTED READINGS

{. Babu, C.R. 1976. Herbaceous Flora of Dehradun. CSIR, New Dethi.

Cole, A.J. 1969. Numerical Taxonomy, Academic Press, London.

C.zonquasl A. 1981, An Integrated System of Classification of Flowering Plants.

Colum bm University Press, New york.

4. Davis; P.H. and Heyhood, V.H. 1973, Principles of'angiosperms Taxonomy. Robert E.
Kreiger Pub, Co., New York.

5. Gaur, R.D. 1999, Flora of District Garhwal: NW Himalaya. Transmedia, Srinagar, Galhwa.

6. Grant, V. 1971. Piant Speciation. Columbia University Press, New York.

7. Grant, W.F, 1984, Plant Biosystematics. Academic Press, L(mdon

8. Harrison, HL.J. 1971. New Concepts in Flowering Plant Taxonomy. Hieman
Educationnal Books Lid., Loadon.

9. leywood. V.H. and l\/oore, D.M. 1984, Current Concepts in Plant Taxonomy.
Academic Press, London :

10, [utchinsen, 1. 1973, The Families of Flowering Plants. 2. Vols. Oxford University
Press, Oxford. '

L1 jain, S.K. and Rao, R.R. 1977, A handbook of Fleld and Herbarium methods. Today
and Tomorrow, New Delhi.

w

MUMBT 151: LABORATORY COURSE I

f. E-,tudy of representative gcneza of Zygomycotma Ascomycotina, Basidiomycotina and
Deuteromycotina.

2. Symptomatology of at least one diseased specimen of plant phogens belonging 1o various
fungal classes i.e. Masiigomycoting Zygomycotina, acomycotina, basidiomycotina and
deuteromycotina, bacteria and viruses.

3. Aseptic methods and demonstration of instruments viz., autoclave, hot air oven, incubator,

laminar air fow.

4, Dnu,i examination of root nodule bacteria undei microscope and isolation of Rhizobium
in root nodules.

5. Isolation and enumeration of microbes from  natural samples (soil and water) by
agar plate technique. -
0. Morphological study of representative members of algae: Mmrocyms*

Lyngbya, Cylindrospermum, Gloeotrichia, Scytonema, Pandorina, Eudorina, Scendesmus,
Pediustrum.  Hydrodictyon,  Ulva,  Enteromorpha, Drapernaldiopsis,  Stigeocloiium,
Fritschiclla,  Coleochaete, Bulbochacte,  Cosmarium, Caulerpa, Nitella, Dictyota,

dc.ulty of 5( ience- M()Lhu hood University, Roorkee




Gelidium, Gracillaria, Batrachospermum and Polysiphonia.

7. Study and identification with suitable preparations of Ricciocarpus, Targionia, Cvothodium,
Plagiochasma, Asterella (Fimbriaria), Dwmnortiera, Sewardiella, Pellia,  Fossombronia,
Porella, Calobryum, Notothylas, Sphagnum, Polytrichum and Funaria,

MUMBT 152: LABORATORY COURSE II

Study and identification with suitable preparations of the foflowing;

A. PTERIDOPHYTES p

- Psilotum, Isoetes, Ophioglossum, , Osmunda,, Polypodium, Azolla, Salvinia and important
fossil types.

B. GYMNOSPERMS

Cycas, Ginkgo, Abies, Cedrus, Cryptomeria, Cupressus, Podocarpus, Cephalolaxus,
Araucaria, Taxus, and Greium.

C. PALAEOBOTANY
I, Study ofavailable fossil flora through specimens and slides, etc,

D, TAXONOMY

I. Identification and description of locally available plants belonging to families included
in the syllabus from fresh specimens, herbarium or preserved materials. After
identification up to family level any suitable regional Flora may be provided for
generic identification if required.

2. Description of a species based on various specimens to study infra specific variation.

3. Studies to find out the location of key characters and preparation of keys at generic

- level. o

4. Field trips, compilation of field notes, the preparation of herbarium sheets and
submission of herbarium and museum specimens and/or live potted specimens of
taxonomic interest and submission of the excursion report.

T R o A e S R T .
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SEMESTER-II
MUMBT 201: PLANT DEVELOPMENT AND REPRODUCTIVE BIOLOGY

[. Sced germination and seedling growth:  Mobilization of food reserves; tropisms;
hormonal control of seedling growth. '

2. Shool development: Organization of the shoot apical meristem (SAM); cytological and

molecular analysis of SAM; control of cell division and celi to cell communication.

Cambium and its functions: formation of secondary xylem; general account of wood

structure in relation to conduction of water and minerals. '

4. Leal growth and differentiation; Origin, development and phyllotaxy. _

5. Root development: Organization of root apical meristem (RAM); cell fates and
lineages; wvascular tissue differentiation; lateral roots; root hairs; root-microbe
interactions. ' .

6. Reproduction: Vegetative options and sexual reproduction; flower- a modified shoot,
strueture,  functions;  structure  of  anther and pistil;  Genetics of foral organ
difTerentiation, : . ‘

7.7 Male gametophyte: Structure of -anthers; microsporogenesis, role of tapetum; pollen
development and gene expression,

8. Female gametophyte: Ovule development; megasporogenesis; organization of the
embryo sac | .

9. Pollination, pollen-pistil interaction and fertilization:  Pollen-stigma interactions,
sporophytic  and  pametophytes self-incompatibility (cytological, biochemical and
molecular aspects); double fertilization; in vitro fertilization.

10. Seed development and Frait growth: Endosperm development : embryogenesis,

]

;
polyembryony; apomixis; embryo culture; biochemistry and molecular biology of fruit
maturation.

L. Latent  life-Dormancy: Importance and types of dormancy; seed dormancy;
overcoming seed dormancy; bud dormancy.,

[2. Senescence and programmed cel| death (PCD): Basic concept, types of celi death, PCD
in the life cycle of plant, metabolic change associated with senescence and its
regulation; influence of hormones and environmental factors on senescence.

SUGGESTED READINGS:

I Atwell, B.J., Kriedermann, P.E. and Jurnbull, C.G.N. (Eds) 1999. Plants in Action:
Adaptation in Nature, Performance in Cultivation. MacMillan education, Sydney,
Australia, '

2. Bewley, 1.D. and Black, M..1994. Seeds: Physiology of Development and

Germination. Plenum Press, New York,

Bhojwani, S.S. and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4th

revised and enlarged edition). Vikas Publishing House, New Delhi.

4. Burgess. J. 1985. An Intoduction to Plant Cell Development. Cambridge University
Press, Cambridge. '

5. Chopra, V.L. 2001, Plant Breeding: Theory and Practice. Oxford & IBH Pyr,

L

td., New

Iy
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9.

10.

DelRi.

- Chopra, V.L. 2001. Plant Blcedmg Field Crops. Oxford & IBlf Pyt LAd., New Delki,

Fams, A.J. £989. A Introduction to Plant At atomy. Reprint, Bishen 5 ingh
Mahendra Pal Singh, Dehradun. '

Fageri, K. and Van der Pijl, L. 1979. The P;muplcs of Pollination Ecology. Pergamon
Press, Oxford.

Fahn, A. 1982. Plant Anatomy. (4€h edilion). Pergamon Press, Oxford.

Fosket, D.E 1994, Plant Growth and Development. A Molecular Approach.Academic
Press, San Diego.

. Howell, S.H. 1993. Molecular Genetics of Plant Development. Cambridge University

Press, Cambridge.

. Leins, P., Tucker, S.C. and Endless PI. 1988. Aspects of Eloml Development. J.

Cramer, Germany.

. Lyndon, R.F. 1990. Plant Development. The Cellular Basis. Unnin Hyman, London.
. Maheshwari, P. 1950. An Introduction to Embryology of Angiosperms. McGraw

Hill, New Ybrk.

. Meteait, C.R. and Chalk, L. 1983. Anatomy of Dicotyledons and ]\/Ionomty%‘ed(ms.

2 Vols. Clarendon Press, Oxford.

MUMBT 202: RESOURCE UTILIZATION, IPR AND ETHNOBOTANY

[

Plant resources: Concept, status, utilization and concerns.

Werld Centers of Primary Diversity of domesticated plants

Origin, evolution, botany, cultivation, cytotaxonomy and uses of (i) Cereals and
mitlets (wheat, paddy, maize), (i} Legumes (soybean, black gram and cowpeas),
(iii) Sugar cane and starches (sugarcane, beetroot, potato, sweat potato, cassava), (iv)
Forage and fodder crops.

Fiber crops, medicinal and aromatic.

Impostant firewood and timber yielding plants and non- wood forest products
(N'WFPs) such as bamboos, gums, tannins, dyes, resins, beverages.

[ntellectual Property Rights, Concept, History, Protection of IPR; Patent- requirements,
procedures and limitations; International convention on Biologicat Diversity.
Ethnobotany: Concept, linkage with other sciencés, tools of ethnobotanical studies,
world and Indian perspective with special reference to the Hlm’l[ay&b

Green revolution: Benefits and adverse conseguences.

Plants used as ornamentals and avenue trees.

. Principles of conservation: Extinction ; Status of plants based on International

Union for Conservation of Nature (JUCN).

. Strategies for conservation: In situ conservation; protected areas in India- sanctuaries,

national parks and biosphere reserves.

SUGGESTED READINGS:

L.

Faculty ofSc1ence Motherhood Umve151ty Roorkee
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wisdorm to save it. Cambridge Univ. Press. Cambridge.

2. Baenzinger, S.P., Kleese, R:A. and Barns, R.F. 1993. Intellectual Property Rights,
Protection of plant materials; executive summary and work group reports, CSSA
Publication No. 21. Crop Science Soc. of America, Wisconsin, Madison.

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

4. Berlin, B. 1992, Ethnobiological Classification: Principles and categorization of
plants and animals in traditional societies. Princeton Univ. Press. Princeton.

5. Chandel, K.P.S., Shukla, G. and Sharma, N.1996. Biodiversity in Medicinal and
Aromatic Plants in India: Conservation and Utilization. National Burecau of Plant
Genetic Resources, New Delhi. '

6. Conway, G. and Barbier, E. 1994 Plants, Genes and Agriculture. Jones and Bartlett
Publishers, Boston, : '

7. Council of Scientific & Industrial Research 1986. The Useful Plants of India.
Publications and Information Directorate, CSIR, New Delhi.

8. Council of Scientific & Industrial Research (1948-1976). The Wealth of India. A
Dictionary of Indian Raw Materials and Industrial Products. New Delhi. Raw
Materials [-XTI, Revised Volume [-II1 (1985-1992) Supplement (2000).

9. Densmore, F. 1974, How Indians use wild plants for food, medicine and crafts,
Dover Publication Inc. New York.

10. WWFE INDIA 1993. Directory of Indian Wetlands, New Delhi and AWB, Kuala
Lumpur.

MUMBT 203: CYTOGENETICS AND MOLECULAR BIOLOGY

t. The dynamic cell: Structural organization of the plant cell; specialized plant cell.

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

3. Plasma membrane: structure models and functions; sites for ATPases, ion carriers, channels
and pumps, receptors. : '

4. Mitochondria and chloroplast: Structure, genome organization, gene expression,

5. Nucleus: structure, nucltear pores, nucleosome organization.

6. Ribosomes: Structure, cytoprotein synthesis.

7. Chromatin organization: Chromosome structure and packaging of DNA, molecular

organization of centromere and telomere, euchromatin and heterochromatin, specialized
types of chromosomes; polytene, lampbrush, B-chromosomes and sex chromosomes.

8. Principles of inheritance: Mendelian laws along with molecular explanations,
Exceptions to Mendelian laws, lethal alleles and Gene Interactions.

. Structural and numerical alterations in chromosomes: Origin, occurrence, production and
meiosis of haploids, aneuploids and euploids, induction and characterization of trisomics
and monosomics.

10. Genetics of prokaryotes and eukaryotic organelies: genetic recombination of phage;
penetic transportation, conjugation ant transduction in bacteria, cytoplasmic male sterility.
t1. Gene structure and expression: Genetic fine structure, cis-trans test; fine structure
analysis of eukaryotes, introns and their significance, regulation of gene expression in
prokaryotes and eukaryotes. DNA damage and repair mechanism, defects in DNA repair;

D
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Initiation of cancer at ceilular level, proto-oncogenes and oncogenes.

12. Genetic recombination and genetic mapping: Recombination; independent assortment and
crossing over, linkage groups, genetic markers, construction of molecular maps.

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

14, Nuclear DNA content; C-value paradox; Cot curves.

SUGGESTED READINGS:

1." Alberts, B, Bray, D, CE‘[WIS, I., Raff, M., Roberts, K. and Watson, 1.D. 1989. Molecular

2. Biology of the Cell 2" cdition). Garland Publishing Inc., New York.

3. Atherly, A.G., Girton, J.R. and McDonald, J.F. 1999. The Science of Genetics,
Saunders College Publishing, Fort Worth, USA. _

4. Burnham, 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, J.M. and Barry, B.M. 1973. Molecular Biology, Prentice Hall Of India New Delhi.

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

0. De, D.N. 2000. Plant Cell Vacuoles: An Introduction. CSIRO Publication,
Collingwood, Australia.

11. Gupta, P.K. 1998. Cytogenetics. Rastogi Publications. Meerut. :

12. Hartl, D.L. and Jones, E.W. 1998. Genetics: Principles and Analysis (4 edition). Jones &
Bartlett Publishers, Massachusetts, USA.

[3. Kleinsmith, L.J. and Kish, V.M. 1995. Principles of cell and Molecular Biology (2“d
Edition). Harper Collins Coilege Publishers, New York, USA.

14, Krishnamurthy, K.V. 2000. Methods in Cell wall Cytochemistry. CRC Press, Boca
Raton, Florida.

15. Lewin, BB. 2000. Genes VII. Oxford University Press, New York.

~

MUMBT 204: PLANT BREEDING AND BIOSTATISTICS

PLANT BREEDING

I. The role of plant breeding — historical aspects and penetic basis: mode of tepmductlon in
relation to breeding methods, breeding techniques; method of plant breeding in relation to
self-pollinated and cross pollinated plants.

Hybridization: Interspecific and inter generic; pure line; back cross hybridization;
self- incompatibility system.

Heterosis: Its genetic and physiological basis.

Breeding for resistance to diseases, physiological races.

Role of mutation in crop improving and evolution.

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

™
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sugarcane,

7. Maintenance of collection, registration of varieties, seed production, testing, certification and

disti ibl Hion,
BIOSTATISTICS /
| Bio-statistics and its application in life sciences.
2. Methods of representation of statistical data and measurements of central tendencies.
3. Coreelation, regression, curve fitting and ratio of variation.
4. Probability and use of Bmomlal trials.
5. Test ol significance, X*, ‘¢’ and ‘f* tésts.

SUGGESTED READINGS: Plant Breeding:

Harthar, Ram, 1997. Vegetable Breeding; Principles and Practices. Jagminder Book
Agency. New Delhi

2. Hill, 11997, Quantitative and Ecological Aspects of Plant Breeding, Jagminder Book

© Agency. New Delhi. ,

3. Kapoor, R.L. 1997, Plant Breeding and Crop lmprovement. 2 Vols

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

3. Poehlman, J.M and D. Borthakur, 1969. Asian Fteid Crops. Oxford and IBH Publ, New
[Dethi.

6. Poelhman, J.M and Sleeper, D.R. 1995, Breeding F;t,id Crops. Panima Publ. House,
New Dethi.

7. Sharma, LR. 1994. Principles and Practice ofP]am Bxeedmg Tata McGraw Hill Publ. Co.
Lid. New Delhi.

8. Singh, B.D. 2002, Plant Breeding Principles and Methods. Kalyani Publ, New Delhi.

Biostatistics:

I Bliss, C.1 1967, Statistics in Biology. 2 Vols. Me Graw Hill, New York.

2. Downey, N.M and Heath, R.W. 1960. Basic Statistical Methods Harper International,

3. Rayner, ALA. 1969. A first Course in Biometry for Agriculture Students.
Peitermaritzburg. University of Natal Press.

4. Singh, RIK. 1994, Biometrical Techniques in Breeding and Genetics. Bishen Singh
Mahendra Pal Singh. Dehradun.

5. Walt, T. 1993, Introductory Stalls‘uc,s for Biology Students. Narosa, New Delhi.

0. Winer, H - 1962, Statistical Principles in Experimental Design. Mc Graw Hill, New York.

MUMBT 251: LABORATORY COURSE I

L.

o

L

Effect of gravity, unilateral light and plant growth regulators on the growth of young
seediings. ‘ ,

Role of dark and red light / far ved light on the expansion of cotyledons and epicotylar
hook

opening in pea. :

Study of cytohistological zones in the shoot apical meristem (SAM) in sectioned and




L

double stained siides of suitable piants such ag Coleus, Kalanchoe, Nicolicmc_?. Examination
in shoot apices in a monocot botl, inT.S. and L. S. to show the arigin of leaf primordia,
Study of alternate and distichous, alternate and superposed, opposite and superposed
opposite and decussate teafarrangement, Examination of rosetle plants (Launged, Mollugo,
Raphanus, Hyoscyamus, ete.) and induction of bolting under natural conditions as well as
GA treatment.

Microscopical examination of vertical section of leaves, such as that of Cannabis,
Nicotiana, Zea mays and Triticum to- understand the internal structure of the tissue and
trichomes, glands, ete. Also to study the anatomy of C3 and C4 plants.

Study of epidermal peels of leaves to study the development and final structure of stomata
and prepare stomatal index. Demonstration of the effect of ABA on stomatal closure.

Study the whole roots of dicots and monocots, Examination of oot apical meristem and
its derivatives (using maize, aerial roots of banyan, etc.). Study of lateral roots. Study of
lateral roots with different types of nodules.

Study of microsporogenesis and gametogenesis in sections of anthers,

. Examination of modes of anther dehiscence and collection of pellen grains for
microscopic examination " (maize, grasses,  Cannabis. sativg, Crotolaria,
Tradescantia, Brassica, Petuniq, Solanum melongena,  and locally available
flowers),

b. Tests for pollen viabitity using stains and i vifro germination. Pollen germination
using hanging drop and sitting drop cultures.

¢. Pollen storage, pollen—pistil interaction, self—incompaﬂbiiity, in vitro pollination,

d. Study of ovules in cleared’ preparations.  Study of monosporic, bisporic and
tetrasporic types of embryosac development through permanent slides.

¢. Field study of types of flowers with different pollination mechanisms (wind
pollination, insect pollination, etc.),

. Emasculation, bagging and hand pollination techniques to study pollen

germination. Stud y of seed dormancy and methods to break dormancy.

The practical course of this section is divided into three units: (1) Laboratory work, {2)
Field survey and (3) Scientific visits '

Food  crops: wheat, rice, maize, chickpea, potato, tapioca, sweet potato,
sugarcane; morphology, anatemy and micro chemical tests for stored food malerials.
Forage/fodder plants: Study of ten important foddey crops of the locality.

Plant fibers: Textiles fibers (cotioq, jute, sun hemp, cannabis, Grewia, etc.), Cordage
fibers (coir), Stffing fibers (silk cotton). Morphology, anatomy, microscopic study of
whole fibers using appropriate, staining procedures.

Medicinal and aromatic plants including narcotics and antibiotics, -

Vegetable oils: Mustard, groundnut, soybean, coconut, sunflower and castor
Morphology, microscopic structure of of] vielding tissues, test for oil an

fodine number,
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vi. o prepare a water extract of vegetable tannins (Acacia, Terminalia, Camellia, Cassia)
“and dyes (Curcuma longa, Bixa orelluna, Indigofera, Buteq monosperme, Lavwsonic
inerinis, ele), '

MUMBT 252: LABORATORY COURSE II

I Study of mitotic chromosomes in root tips and leaf buds and meiotic chromosomes in floral
buds. ‘ '

2. Isolation of chloroplasts and SDS-PAGE profile of proteins to demarcate the two

subunits of Rubisco. , _

Isofation of DNA and preparation of ‘cos’ curves.

4. Restrictioin digestion of plant DNA, its seperation by agarose gel electrophoresis and
visualization by ethidium bromide staining. '

5. lIsolation of RNA and quantitation by spectrophotometric method.

6. Southern blot analysis using a gené specific probe.

7. Northern blot analysis using a gene specific probe.

8. " Western blotting and ELISA.

9. Genetical problems on Mendelian and post-Mendelian ratios, gene interactions,
sex-linked inheritance, chromosomal mapping, etc.

10. Application of common plant breeding techniques .

L. ldentification of Indian varieties of important crops,

L2, Floral biology of tocal food, pulse, vegetable and horticultural Crops.

£3. Collection of germplasm of different crops being grown in the area.

}’\

3. Study of techiniques of biometrical studies.

14. To test the goodness of fit and independent assortment usin g Chi-square method.
Manuals for Laboratory Exercises.

Fakui, K, and Nakayama, S. 1996. Plant Chromosomes: Laboratory Methods. CRC Press, Boca
Raton, Florida. '

Glick, B.R. and Thompson, J.E. 1993, Méthods in Plant Molecular Biology and
Biotechnologpy.

CRC Press, Boca Raton, Florida,

Hackett, P.B., Fuchs, 1.A. and Messing, J.W. 1988. An Introduction to Recombinant DNA
Techniques: Basic Experiments in Gene Manipulation. The Benjamin/Cummings Publishing
Co., Inc Menlo Park, California.

Hali, I.L. and Moore, A.L. 1983, Isolation of Membranes and Organelles from Plént
Celis.

Academic Press, London, UK.,

Harris, N. and Oparka, K.J. 1994, Plant Cell Biology: A Practical approach. IRL Press, at
: -
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Oxford University Press, Oxford, UK.

Qhaw, C.H. (1), 1988, Plant Molecular Biology: A Practical Approach. IRL Press, Oxford.

Spustad. D.P. and Simmons, M.J. 2000. Principies of Genetics (led cdition). John Willey &

Sons Inc., USA.

Sharma, A.K. and Sharma, A. 1999, Plant chromosomes: Analysis, Manipulation and
Engineering. Harwood academic Publishers, Australia.
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SEMESTER- (11

MUWMEBT 301 PLANT .PHYSIOLOG Y AND BIOCHEMISTRY

1. Functional aspects of plant cell structure: colioidal systems, concept of water
potential, diffusion, osmosis and imbibition. Life giving unique properties of water.

2. Lnergy How: Principles of thermodynamics, free energy and chemical potential,

redox reactions, structure and functions of ATP.

Biologically important molecules: Carbohydrates, Amino acids, Proteins and

Lipids. _ : .

Fundamentals of enzymology: General aspects of enzymes, allosteric mechanism,

repulatory and active sites, isozymes, Kkinetic catalysis, Michaelis-Menton equation

and its significance.

4. Membrane transport and translocation of water and solutes: Plant-water
relations, '
mechanism of water fransport through xylem and transport in cells. Absorption
-and transpiration of water.

5. Photophysiology  and  photosynthesis: ~ General concepts and  historical
background, evolution of photosynthetic apparatus, photosynthetic pigments and light
harvesting complexes, photo oxidation of water, light reaction, Z scheme and
photophosphorylation, mechanism of electron transport, carbon assimilation — the Calvin
cycle, photorespiration and its significance, the G4 cycle, the CAM pathway, factors of
photosynthesis. _ o _

6. Respiration and lipid metabolism: Overview of plant respiration, glycolysis, the
TCA '
cyele, electron transport and ATP synthesis, pentose phosphate pathwaly,
plyoxylate cycle, alternative oxidation system, photorespiration.

7. Nitrogen fixation, nitrogen and sulphur  metabolism: Overview, biological
nitrogen fixation, nodule formation and nod factors, mechanism of nitrate uptake and
assimilation, sulfur uptake, transport and assimilation.

8, Phytohormones and Sensory photobiology: History of discovery of phytochromes
and  cryptochromes, and their photochemical and  biochemical properties,
photophysiology of light-induced responses, molecular mechanism of action of
photomorphogenic receptors, signaling and gene expression,

[FS]

SUGGESTED READINGS:

Buchanan, B.B., Gruissem, W. and Jones, R.L. 2000. Biochemistry and Molecuiar Biology
of , '
Plants. American Society of Plant Physiologists, Maryland, USA.

2. Dennis, D.T., Turpin, D.H., Lefebvre, D.D. and Layzell, D.B. {eds) 1997. Plant
Metabolism (second edition). Longman, Essex, England.

3. Hooykaas, P.d.1. Hall, M.A. and Libbenga, K.R. (eds) 1999. Biochemistry and
Molecular Biology of Plant Hormones. Elsevier, Amstetdam, The Nethertands, -

4. Hopkins, W.G. 1995, Introduction to Plant Physiology. John Wiley & Sons, Inc., New
York, USA.

5. Ladish, H., Berk, A, Zipursky, S.L., Maztsudaira, P, Baltimore, . and Darnell,
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6.
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12,

1.2000. Molecular Cell Blology (Ath edition). W.H. Ereeman and Company, New York,
UISA.

Moore, T.C. 198% Biochemistry and Physiology of plant Hormones (second
edition). Springer-Verlag. New York USA.

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

Noggle, G.R and Fritz, G.F. 1977. [ntroductory Plant-Physiclogy. Prentice Hall. New
Delhi.

Salisbury, F.B. and Ross, C.Ww. 1992, Plant Physiology (4th edition). Wadsworth
Publishing Co., Catifornia, USA. : ' .

_Singhal, G.S., Renget, G.. Sopory, S.K., lrrgang, K.D. and Govindjee 1999. Concepts

in Photobiology: Photosynthesis and Photomotphogenesis. Narosa Publishing House, New
Delhi. :

Taiz, L. and Zeiger, E. 1998. Plant Physiology (an‘ edition). Sinawer Associates,
inc., Publishers, Massachusetts, USA.

Thomas, B. and Vince-Prue, D. (1997}, Photoperiodism in Plants (Second edition).
Academic Press, San Diego, USA.

MUMBT 302: ECOLOGY AND REMOTE SENSING

6.

Vegetation organization: Concepts of community and  continuum;  analysis of
communities {analytical and synthetic characters); community coefficient; interspecific
associalions; ordination; concept of ecological niche.

Vegetation development: Temporal changes (cyclic and non cyclic); mechanism of
ecological succession (relay [oristics’ and initial floristic composition; Facilitation,
tolerance and inhibition models); changes in ecosystem properties during succession.
Ecosystem organization: Structure and functions; primary production (methods of
measurement, global pattern, controlling factors); energy dynamics (trophic organization,
energy flow pathways, ecological efficiencies); litter fall and decomposition (mechanisim,
substrate quality and climatic factors),

global bicgeochemical cycles of C,-N, P and S; minetal cycle (pathways, processes,
budgets) in terrestrial ecosystems.

Ecosystem stability: Concept (resistance and resilience); ecological perturbaﬂdn'(natural
and anthropogenic) and their impact on plants and ecosystems; ecology of plant
invasion; environmentat impact assessment; ecosystem restoration. '
Biological diversity: Concepts and levels; role of biodiversity in ccosystem functions
and stability; speciation and extinction; ITUCN categories of threat; distribution in giobal
paitetns; terrestrial biodiversity hot spots; inventory. _

Climate, and yegetation pattern of the world: Life zones; ‘major biomes, and major
yegetations. ' ‘

Soil : Definition, formation, profile and components and soif types of the wotld.

Air, water and soil poltittion: Kinds; sources; quality parameters; effects on plants
and ecosystems. '

10. Climate change: Greenhdus_e gases (CO?2, CH4, N20, CFCs; sour‘es, trends and role);

s{i_Eﬁ".M R T £ SRR e e Tl L m@-‘mﬂ mrmwwmmmmvmmfmn e
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global warming, sea level rise, UV radiation),

1. Fire as an ccological factor: Types, role of fire, extent and causes of fire in forest,
grasslands and In fropical savanna, fuel load, controlled bunmg, ﬁm in different forest
types in Uttaranchal; fire as management tool.

12. EEcological management: Concept; sustainable development, sustainability indicators.

I3. Remote Sensing: Concepts and stages in the acquisition of remote sensing data; Spectrai
signature, Photographic and non photographic sensors, Space Plat forms.

l4. Basic principles of Photogrammetry and Photo interpretation.

I5. Application of remote sensing in ecological and forestry research,

SUGGESTED READINGS:

. Barbour, M.G., Burk, JH. and Pitts, W.D. 1987. Terrestrial Plant Ecotogy.
Benjamin/ Cummings Publication Company, California

2. Begon, ‘M., Harpor, J.L. and Townsend, C.R. 1996. Ecology. Blackwell Science,
Cambridge, U.S.A. , .

3. Chapman, IL. and Reiss, “M.J. 1988. Ecology: Principles and Applications.
Cambridpe

4. University Pregs, Lambndge UK.

5. Heywood, V.H. and Watson, R.T.1995. Global Bicdiversity Assesmem Cambrldge
Iniversity Press.

6. Kershaw, KA. Quantitative and Dynamic Ecology Oxford and IBH. Kormondy, E.J.
1990,

7. Coneepts of Ecology. Prentice-Hall of India Pvt. Ltd., New Delthi. f Odum, E.P.
1983.Basic Ecology. Saunders, Philadelphia '

8. Smith, R.L. 1996, Ecology and Field Biology. Harper Collins, New York.

Elective-1 (Choose any one)

MUMBET 303 (i RECOMBINANT DNA TECHNOLOGY

S

=y

. Scope’ of tDNA technology in various sectors, Vehicles; Plasmid and Bacteriophage,

-Purification of DNA: total DNA, plasmid DNA and bacteriophage DNA; enzymes
used in maniputation of purified DNA.

Cloning vectors based on E. coli plasmids, cloning vectors based on M13 bacteriophage and
A bacteriophage, vectors for genomic library construction, vectors for other bacteria.
Vectors for yeasts and other fungi, higher plants, animal cells,

Rationale [or the design of vectors F01 the over expression of recombinant p;otems

Selection of suitable promoter sequences, ribosome binding sites, transcription terminator,
fusion protein tags, purification tags, protease cleavage sites and enzymes, plasrmd
copy number, inducible expression system, promoter probe vectors.

Experiments using model systems: E. colj, Yeast, Baculovirus, Agrobacterium tumifaciens.
Basic idea of transformation, conjugation and transduction. Introduction of DNA into host
cetls. .

Transformation and identification. of recombinants, transfaction and identification of
recombinants, transformation of non-bacterial celis, ”
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8. Obtaining clone of a specific gene: the problem of selection, direct selection,

9.

methods of identification of clone from gene library.
Locating the <cloned gene in plasmid and in  chromosomes ustng  southern
hybridization and chromosome walking.

. Transcript analysis, regulation of the gene expression and identifying and studying the

translation product of a cloned gene (HRT and HART téchaiques).

. DNA sequencing methods: Sanger-Coulson method & Maxam- Gilbert method. Automated
sequencing. 7 .
Whole pgenome analysis- preparation of ordered cosmid libraries, bacteria artificial

chromosome libraries. PCR & its application. DNA. finger printing (RFLP & RAPD, REP-
PCR etc.). Bioin_formatics.

Suggested Reading:

| Old & Primyose. Principals of Gene Manipulation. 1994, Blackwell Scientific Publisher
5 Sambrook & Russel. Molecular Cloning. 3 Volumes. 2000. CHSL. Press.

3. Genome Analysis. Four volumes 2000 CHS Press.

4 T.A. Brown. Gene Cloning: An Introduction. Ii ed. Stanley Thrones Publ.

MUMBT 303 (if): FOREST ECOLOGY

|. Forests, foresiry and man: Definition, forests in geological ages, forests in prehistoric
era, shifting cultivation, forests in historical time, scientific forestry, forest policy,
natural forest poiicy, private forest policy, panned forest development, forestry education
in India.

7. Hssential elements of forest -ecology: Extent- and boundasies, physical features,
geology, river system, soil, land-use paitern, role in country’s economy, forests and wild
lands. ' ,

1 TForests and trees: Locality factors of the "forests, forest influences, forest
composition, stand structure, dynamics and growth, classification, forest types and their
distribution, species diversity

4. Wild Life: Species and distribution, Sanctuaries, Biosphere resetves, wild life and
recreation. — :

5. Forest conservancy and Potential Productivity: Soil, Water relation and nutrition, soil
erosion and conservation, potential productivity of forests, site quality evaluation,, =

6. Forest Consérvation and Management: - no
i,  Impact of deforestation on soil and water, Role of fire: type, extent and cause of

A e T e T P Fa ., O SR bRkl TP ERES

. E’agc: 24




fire, fuel load, fire and different forest types of Himalaya.

ii.  Torest resource management and forest resource information gystern.

i Forest cover in India-State of Art, Ground iﬁventory. Application of Remote
Sensing and Geographic Information System (GIS) in Land cover mapping.
Vegetation and forest type maps.

7. Environmental Impact Assessment Maintenance and conservational policies such as
Joint Forest

8. Management (JFM) and Agroforestry in the region. - |

SUGGESTED READINGS: '
§. Bir, S.S. and Chatha, G.S. 1988. Forest Vegetation Characteristics of Indian Hills.
Today and Tomorrow’s Printers & Publ., New Delhi.

2. Dwivedi, AP, Forestry in India. Jugal Kishor and Company, Dehradun.
3. Misra, R. Ecology Work Book. Oxford & IBH Publishing Co. New Delhi.
4. Mishra, R. and Gopal, B. Recent Advances in Tropical Ecology: Part 1 & 1L

[nternational Society for Tropical ecology, Varanasi.

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

6. Purl, G.5., Gupta, R.K., Meher-Homji, V.M. and Puri, S. 1989. Forest Ecology:
PlantForm, Diversity, Commumtles and Succession. Oxford and IBH Publishing Co.
Pvi. Lid. New Delhi.

7. Puri, G.S., Meher-Homji, V.M., Gupta, R.K. and Puri, S. Forest Ecology: Vol | & IL
Onxd 01d and IBH Publishing Co. Pvt. Ltd. New Delhi.

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

9. Singh, 1.8, and Siagh, S.P. 1992. Fomstsoflilmaldyd Consul BoakDepot.
(GyanodayaPrakashan, Nainital. India.

0. Singh, 1.S. Singh, S.P. and Gupta, S.R. 2005. Ecology, Environment and
Resource Conservation. Anamaya Publ,, F-154/2 Ladosarai, New Delhi- 110 030
- 11, Singh, M.P. and Vishwakarma, V. 1997 Foaest Environment and Blodlvelmty
Daya Publ. House, Delhi.

12. Wareing, R.H. and Schlesinger, W.H. 1985. Forest Ecosystems Concepts
andManagement. Academic Press, New York. .

- MUMBT 303 (iii): NATURAL RESOURCE MANAGEMENT IN THE HIMALAYA

I, Introduction of Indian and Garhwal Himataya, Topographic, geomorphic, socio-economic
and demographic profile of Uttarakhand. .

2. Natural resources and their classification. Ulilization, consumption pattern emphasizing

with sustainabitity of natural resource., _

Natural resource use and managemeni, policy and strategies for appropriate and

sustainable natural resource management and its sustainable management and its potential

to livelihood security.,

4. Statwus of natural resources and its sustamable management in

(9%

iwal Himalaya.
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integrated approaches of natural resource management, natural resource issue and
strategies for their management.

5. Conecept of environment management, environmental protection and fundamental
rights, man & environment. '

6. Introduction to environment impact assessment, planning and significance.

7. Disaster management, classification, concept of fandslide and earthquake in Garhwal
Himalaya.

8. Global warming and climate change, weather & modification, loss of biodivetsity.
Indicators of climate change and consequences of climate changes. Retreating of glaciers.

9. Impact of climate change on natural resources with speciat reference to Garhwal
Himalaya and strategies for mitigation.

10. Water resources, status and conservation in India.

11. Watershed management techniques (vegetation type conversion, water harvesting,
reservoir construction, drainage channelization etc).

12, Water resources in Uttarakhand (glaciers, lakes and rivers of Uttarakhand), utilization
patiern; Drainage systems of Ganga, Yamuna and Ramganga.

13. Environment and prospects of hydropower development, Hydro-electric projects and

their effects on natural resource management in Ultarakhand. Strategies and policy for
water conservation in Uttarakband. :

14, Agroecosystem, farming system, traditional agriculture practices, crop rotation; Liand use
pattern, land-form, land-use change, soil erosion and productivity, problems and curative
measures. - o

15, Effect of climate change on agro-ecosystem; Conservation of crop diversity in Garhwal
Himalaya, challenges of managing agro-biodiversity in Garhwal Himalaya.

16. Traditional seed supply system of mountain farmers, diversity and risks to crop genetic

rescurces, agriculture policy. '

SUGGESTED READINGS:

[. Heywood, H.V. 1995. Global Biodiversity Assessment. :

2. Lochwood, M., Worboys, G.L. and Ashish, K. 2006, Managing Protected Arcas: A
Global Guide. : '

3. Singh, 1.S. Singh, S.P. and Gupta, S.R. 2005. Ecology, Environment and Resource
Consetvation. Anamaya Pubi., F-154/2 Ladosarai, New Delhi- 110 030.
anamayapub(@vsnl.net.in

MUMBT 303 (iv): PALYNOLOGY AND POLLINATION BIOLOGY

1. General Introduction, microsporogenesis, microspore fetrads and polarity of spores
~ and pollen grains. -

2. Pollen wall development and  pollen  chemistry, Chemical — nature of
sporopollenin, devélopment of poilen wali, Ubisch body, pollen wall proteins, origin
and formation exineless pollen grains; pollen expressed and pollen specific genes. '

3. Spore-pollen morphology: Symmetry, shape, size, aperfure palterns, NPC System
for numerical  expression  of apertural  details, exipe stratification,  surface
structures  and sculptures of sporoderm; LO-analysis and edg -analysis. A

4. Paynotaxonomy: Systematic palynology, identification key and evolutionary trends
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among polien grains based on palynotaxonomical works. .
Acropalynology  with referénce fo allergy: Aeroallergens, introductory ides of
Immune System with special reference to IgE. Study of airspora, identification of allergic
taxa by fn- vivo and in-vitro tests with spore-pollen extracts, chemical nature of exine-
borne allergens, allergic taxa of North-West Himalaya.

Melissopalynology: Indian species of honey bees, importance of pollen grains as
constituent of bee-bread, pollen-collecting mechanism of honey bees, analysis of pollen
.load and honey sample in understanding bee forage, objectives of melzssopalynologlcai
studies, important bee plants of North- West Himalaya,

Palaeopalynology: Introductory idea about palacopalynological remains, significance
of :

palacopalynology.

Forensic palynology: Definition and significance, a few well-known case studies.
Poliination Biology: Pollen dispersal units; pollination types, contrivances for cross-
and self-poliination; pollen vectors, pollination modes and flora organization, Pollen
viability and storage, evolutionary trends in pollination modes.

L0, Breeding systems, self-incompatibility and compatibitity control with reference to

pollen- pistil interactions and pollen biotechnology,

%[‘(IGI&S TED READINGS:

I. Crane, Eva; Walker, Penclope and Day Rosemany.1984. Directory of lmportant
World Honey %utcas International Bee Research Association, London.

2. Erdtman, G. 1952. Pollen Morphology and Plant Taxonomy, Angiosperms; Almquist
and Wiksell, Stockholm.

- Knut Segril, Johnson Iverson. 1975, Text book of pollen analysis 3 edition,
Blackwell Publ.

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

Woodhouse, R.P. 1935, Pollen Grains: Hafner Publication Co.

[

[

Elective-11 (Choose any one)

MUMBT 304 (i): PLANT HEALTH MANAGEMENT

L

2.

el

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

seed Pathology: Seed borne fungi. Disease transmitted through seeds. Biodeterioration of
seed in storage. Control of seed borne fungi.

Nursery disease: Important disease of nursery plants.

Plantation disease: Plantation disease of Chir pine, Eucalyptus, Sal, Teak, Shisam, Popufus |
Acacia (Catechu). :

Impmldnt disease of cash crops: Sugarcane, Potato and Ginger. How plants defend
themselves against pathogen. Control of crop and forest disease. Treatment of wounds,

[ntroduction and various forms of Mycorrhiza. Role ofMyoorrhizavin Forestry.
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Diseases of cereals and Millets.

Diseases of vegetables and fruit trees.

SUGGESTED READINGS:

(. Bilgrami, K.S. 1985. Text Book of Modern Plant Pathology. Bishen Singh Mahendra Pal
Singh Dehradun.

Butler, E.J. 1973. Fungi and Discase in Plants, Intern, Book Distributers. Dehradun.
Singh, R.S.1983, Plants Diseases. Oxford and IBH Publ. Co. New Delhi.

Singh, R.S. Principle of Plants Pathology. Oxford and IBH Publ. Co. New Delhi
Strobel, G.A. and D.E., Mathre 1970. Outlines of Plant Pathelogy. Van Nostrand
Reinliold Co. New York. - _

Tart, S.A.J. 1972. The Principle of Plants Pathology. Winchester Press, New York.
Western, J.H. 1971, Diseases of Crop Plants. Mc Millan Press London.

R N

MUMBT 304 (if): DIVERSITY AND CULTIVATION OF MUSHROOMS
| General characteristics and fife history: Reproduction,spore print, dissemination,
growth size, colour and surface’ textures, odour, taste, Exudation and fairy rings;
Bioluminescence and economic importance.

2. Biodiversity of Mushrooms.

1. Status of Mushroom research in India,

4. Ethnomycological approach of mushrooms, especiatly in Uttarakhand Himalaya.

5. Edibie and poisonous mushrooms. Mushroom recipes, mushroom toxins, disease and
© pests of mushrooms. ‘

6. Introduction to mushroom groups. C

7. Taxonomic  study of ordet Agaricales- Systematics of dark spored families viz.,
Roletaceae, Bolbiteaceae, Roudarzewiaceae, Cottivariageae,  Coprinaceae,
Crepidotaceae, Entomataceae, Gomphideaceae, Paxillaceae, Russulaceae; Systematics
of light spored families. Agaricaceae, Amanitaceae, Hygrophoraceae, Pluteaccae,
Tricholomataceae. ' , o

8. Order Aphyllophorales: Introduction and Systematics of Cantharelloid  forms,
Thelephoroid forms, Cupuloid forms, Clavarioid forms, hydnoid forms and poroid

forms. _
9. Gasteromycetes: Introduction and  Systematics of order
Hymenogastrales, — Lycoperd ales, Nidulariales, Phallales, Podaxales  and

Sclerodermatales. .

10, DNA isolation, amplification and ITS; RELP, RAPD Analysis; DNA Primers and
markers; PCR machine and working knowledge; Gel Electrophoresis,  Use
of Geldoc, Sequence and Phylogenetic data analysis.

[1. Computer application in Mushroom Science, Formation of clade, dendrograms and

sequence alignment; Knowledge to submit mushroom sequence data online, NCBI,
MEGA4 and Muttalign.

\
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i2. FEcology of mushrooms. Role of mushrooms in forest ecosystem.

13, Mycorrhiza ; endomycorrhiza (arbuscular mycorrhiza), Fctendomycorrhiza (arbutoid
mycorrhiza), Ericoid mycorrhiza, Monotropoid mywuh}/a and crchid mycorrhiza,

14. Tissue culture in wild mushrooms.

|5. Preparation of compost- paddy straw, saw dust. -

16, Cultivation of edible and medicinal mushrooms: Agaricus, Calocybe, Flammulina,
Ganoderma, Hericium, Lenlinus, Pleurotus .

SUGGESTED READINGS:

D) -

L)

8.

9.

Allen, M.I.. 1991, The Ecology of Mycorrhiza. (,dmbudge Univ. Press, Cambridge.
Bakshi, B,K 1974. Mycorrhiza and its role in forestry, FRE, Dehradun,

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

Hacskaylo, E.- 1971, Mycorrhizae, USDA Forest Service Publ. No. 1189, US Govt.
Printing Office, Washington, DC.

Hawksworth,DL; Sutton, B.C. and Ainsworth G.C. 1983. Dictionary of the Fungi.
Kew, Surtey, England.

Krieger. LCC. 1967. The Mushroom Handbook. Dover Pubhcatlons INC New York.
Largent, D.L. 1977. How to identify Mushrooms to genus? I Macroscopic features. Mad
River Press. Inc, Eureka.

Miller, 0.1 Jr. 1981, Mushrooms of North America. TP Dution, New York,

Singer, R. 1986. The Agaricales in Moderns Taxonomy. BSMPS, Dehradun.

10. Stamets, P. and J.S. Chitton 1983. The Mushroom Cultivator, Agarikon Press,

Olympia, Washington.

MUMET 304 (iil): APPLIED PLANT ANATOMY

L.
2.
3

9,

Different types of microscopes, their working and utility.

Sources of Timber. Importance of knowledge of wood structure.

How wood is formed: Cambium and its derivations, secondary glowth juvenile wood dnd
mature wood.

Physical features of wood visible on the cross surface of log, sapwood and heart wood,
growth rings and growth marks, colour, luster, odour and taste, weight, grain, texture,
Gross features of'wood visible on longitudinal surface of wood.

Ultra structure of wood and techniques: Electron mloloswpe ulira structure of coli wail
micro- (ibril angle.

Natural defects of wood: Reaction wood, Knots Slllm content and other defects due to
stress, Defects of timbers to utilization,

Wood structure in relation to properties and uses.

Criteria and methods ol assessment of wood quality in plantation grown timbms viz!
Lucalyptus and Poplar (or pulp and timber.

SUGGESTED READINGS

20 e D S A S T SO A D IO A a2 .

~ Wilson and Why%,c Text Book of Wood Technology HP Brown, McGraw Hili, New York.
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2. Indian Forest Utilization. FRI Vol. [ and IT. Comparative Wood Anatomy. Sherwin
Carlquist. '

3. Ramesh Rao, I and Junija. Field Identification of 50 important timbers of India, FRI.

4. Tieman Pitman. Wood Technology. New York, _

5. TFoster, AS, Nosirand, I} Van. Practical Plant Anatomy. New York.

0. Gupta, S. Atlas of Indian Heartwoods- their anatomical features and photomicrographs.

7. Fahn, A. Plant Anatomy. Pergamon Press.

MUMBT 304 (iv): ECOSYSTEMANALYSIS, GIS AND REMOTE SENSING ANALYSIS
Aerial Photography and Photogrammetry (AP&D):

l. Fundamentals of Aerial Photography, History, Aerial film processing, Procurement, and
Security of Aerial photographs, Energy source and atmospheric effects in acrial
photography. Principles of Aerial Photos (flight planningon).

2. Introduction to Photogrammetry, Geometry of Aerial photos, Stereoscopic
photography, Measurement of Height, Aerial Triangulation.

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

Remote Sensing (RS):

I, Introduction to Remote Sensing. The electromagnetic spectrum, Energy instruction with
atmosphere and earth surface, satellite and sensors, Remote sensing data acquisition.

2. Principles and basic concepts of Multi spectral, Thermal and hyperspectral Scanning:

Across-track and Along Track multispectral Scanning. History of Space Imaging

image Interpretation: Type of Imagery, elements of Interpretation, Techniques of Visual

Interpretation, Role of remote sensing in ecological research.

(s

Digital Image Processing (DIP):

l. Fundamentals of digital image processing, Image rectification, Restoration and
. Enhancement.
2. Image classification: Supervised classification, unsupervised classification, Hybrid
classification, Post-classification smoothing and Classification accuracy assessment,
3. Principles of microwave sensing, Geometric characteristics, Spatial resolution.
Spaceborne Radar System, Application of passive microwave sensing.

Geoinformatics (GIS):

I.. Basics of Computer, Hardware and software,

2. Principles and basics of Geographic Information System: Raster and Vector GlS,
Database creation and managemenl. Network Analysis, Spatial data integration and
Modelling,. ' , !

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

T T R O Y A S TR TR T R TR, 2 2 ZLEL,

Faculty of Science- Motherhood University, Roorkee Page 30




Suggested Readings:

o Lillesand & Kieffer, Remote Sensing and Image Interpretation. John Wiley & Sons,

New York.

Sabins, I'.F., Jr. Remote Sensing: Principles and interpretation.

Bhatia, 8.C. Fundamentals of Remote Sensing.

Chanda, Datta, Majumdar. Digital Image Processing & Analysis,

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

Rao, et al., Geographic Information System.

Johnston C.A. Geographic Information Systems in ccology.

Ahmed, E. [ & Rabbany. Introduction to Global Positioning System.

9. Aronoff, 8. 1991. Geographic Information Systems: A Management Perspective.
Ottawa WDL Publ, '

10, Barrett, E.C. 1982. Introduction of Environmental Remote Sensing. Chapman and Hall,

I1. Burrough, P.A. 1986. Principle of Geographic Information System for Land
Resources Assessment. Oxford University Press. ‘

(2. Colwell, R.N. 1983, Manual of Remote Sensing. Vol. LIl American
Society  of Photogrammetry. , ‘

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

[4. Dury, 5.A. 1990. A Guide to Sensing. Interpreting Image of Earth. Wiley and Sons.

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

16. Jenson, J.R. 1996 Introductory Digital Image Processing, Prentice Hall. New Delhi.

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

{8. Rampal, K.K. 1982. Text Book of Photogrammetry. Oxford and IBH Press., ,

19. Rees, W.G. 1990. Physical Principles of Remote Sersing, Cambridpe University Press.

20. Schander, E. 1976, Remote Sensing for Environmental Sciences. Springer Verlag.

21, Ulaby, F.T. Moor, R.K. and Fung, A.K. 1982, Microwave Remote Sensing Active and
Passive.Vol. I and 11 Wesley Pub.

e o

MUMBT 351: LABORATORY COURSE I

A.

B e

7.
8.

Lt

Practical Exercises based on MUMBT 301

To study the effect of temperature upon the permeability of the cyloplasmic membrane.

To determine the osmotic pressure (potential) of cell saps of living cells by plasmolytic
method and also by using KNO3 and sugar solution and to calculate the isotonic coefficient
ol sugat, '

To determine the diffusion pressure deficit of plant cells.

to set up a Wilmott’s bubbler and to study the éffect of the followin g on the rate of
photosynthesis (a) varying CO2 concentration and (b) different wavelengths of light.

1o extract the four pigments i.e. chlorophyl! a & b, carotene and xanthephylls from the
green leaves and preparation of their absorption spectrurm,

To separate the four pigments iie. chlorophyll a & b, carotene and xanthophylls from the
green leaves by paper chromatography and column chromatography '
To separate the amino acids by paper chromatography.

Principles of colorimetry, spectrophotometry and flourimetry.

Faculty of Science- Motherhood University, Roorkee
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Practical Exercises based on MUMBT 302
To determine the minimum size of the quadral by species area curve method and nminimum
number of quadrats to be laid down in the field undet study.

-

2. To determine the frequency, density and abundance of each species present in comnnmity..
3. To caleulate relative frequency and relative density of each species in a given arca.

4. To calculdte mean basal cover and total basal cover of each species in a given arca.

5.

To compute the relative dominance and IVI (Importance Value Indek) of each species in
a given area,

6. To calculate the Alpha (o ) diversity, Beta ( B ) leGlSlly and Lo[a[ diversity of given
community.

7. To calcufale water holding capacity of three samples of various soil types and to
lind the percolation percentage of water in the given soil.

8. To find out the bulk density and porosity of different soil types
9. Stereo test.

10. To test the pH and the buffering properties of soils.

I'1. Study of types of aerial photos and satellite data products.
12. Orientation of sterco model under mirror stereoscope.

Suggested Manuals for Physiological Exercises

|. Bajracharya, D. (999, Experiments in Plant Physmlogy A Laboratory Manuat,
Narosa

Publishing House, New Delhi.

2. Copeland, R.A, 1996. Enzymes: A Practical Introduction to Structure, Mechanism and
[)'lld

Analysis. VCH Publishers, New York. - ) : .

3. Dryer, RL. and Lata, G.F. 1989, Experimental Biochemistry. Oxford University Press,
New York.

4. Harborne, T.C. (1981). Phytoche;mcal Methods: A Guide to Moclem Techmc ues of
Plant Analysis. Chapman & Hall, London.

5. Ninfa, A.J. and Ballou, D.P. 1998. Fundamental Labmatory approaches for Biochcmmtzy
and Biotechnology. Fnzgemld Science Press, Inc., Maryland, USA.,

6. Plummer, D.T. 1988, An Introduction to Practical Biochemistry., Tata McG1aw—
Hiil Publishing co. Ltd., New Deihi.

Suggested Manuals for Ecological Exercises:

I. APHA- Standdard Methods for the Examination of Watel and Waste Water. Amcnccm
Public

“Health Association, Washington, DC.
2. Downie, N.M. and Heath, R.W. 1988. Basic Statistical Methods. -
3. Kapoor /Govil, 2000. Experimental Plant Ecology. '
4. Krebs, C.J. 1989. Ecological Methodology. Harper and Row New York, USA,
5. Misra, R.1968. Ecology Work Book. Oxford & IBH New Deihi. !

6. Moore, P.W. and Chapman, S$.B. 1986, Methods in Plant Eoolo"y. Blackwell
Scientific Publications :
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7. Pielou. E.C. 1984, The Interpretation of Ecoiogical Data. Wiley New York
MUMBT 552 LABORATORY COURSE I (Based on elective papérs)

MUMBT 303 (i)

. Isolation of DNA and plasmid.:

2. Restriction digestion of vector and DNA.

3. Ligation of DNA construct and vector.

4. Demonstration of transformation and selection of recombinant clones.

WIUMBT 303 (if)

i, To undertake studies on stand analysis, dominance, diversity and similarity coefficient.
2. To make studies on gradient analysis.

3. To identify different forest types of the locale.

4. Calculate the Pateron week index of any natural forest stand.

5. Study ordination and continuum of different forest stands.

0. Study interspecific Association in forest stands using Plot less technique.
7. Caleuiate analytical and synthetic characters of different forest stands.
8. Prepare proﬂle diagram of forest stands using Single Plot Method.

Field surveys to study various types of natural resources in Uttarakhand H;malaya

MUMBT 303 (iii) - . .

[

2. Study on the pressures impinging on the natural resources.
3

Observations on  the bnvnonmcnt Impact Assessment of Hydroelectric Power

Uttarakband Himalaya.

-
3

4. Visits to Nauondl Parks, Wild life Sanciuanes and Blosphele Reserves.

MIUMBT 303 (w)

morpho-lypes.

study of'in vivo and in vitro germination of poHen grains,
Morpho-anatomical study of stigina and styte.

Study of the growth of pollen tube through sllgmd and style.
Study of allergy producing pollen morpho-types. -

R

MUMBT 304()
lsofation and inoculation of myecotrhiza.

]
2. Study of seed borne pathogen. Description of pathogen, symptoms and section cutting,.

3. lIsolation of some important pathogens.
4. Procedure of equipments uses.

3. To establish a plant disease clinic in the department for advise to local people.

MUMBT 304 (ii) . /”W :
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Observations on Natural disasters viz., floods, landstides, forest fires frequent in Himalayas

. Pollen morphological studies of some ptelodophytes gymnosperms, and angiosperms
representing different mmphoiog,lcal types using acetolysis / alkali maceration method.
2. Dxtraction of pollen grains from honey sample and study of the hequency of different

in




Sl

0.

Collection, preservation and identification of witd mushrooms

Morphological features: field notes, chemical spot tests, photography, sporeprint, colour
change, smel!, taste, cte. ‘ o

Anatomical features: Microscopic studies, Mycoirhizal studies.

Ecological Observation.

Tissue culture techniques: Media preparation, solid and liquid culture media preparation,

Pure culture techniques. Sub culturing, Lyophilization, Maintenance of mushroom culture.
Cuitivation of dgaricus, Calocybe, Flammulilia, Ganoderma, Lentinus and Volvarielle,

DNA Isolation, amplification and ITS, RELP, RAPD analysis, DNA primers and markers.
PCR and Gel electrophoresis. :

MUMBT 304 (iii) _

[, Different types of Microscopes, their working and utility. Research, Polatized and
Efectron Mictoscopes.

9 Juvenile wood and mature wood: Maceration techniques.

3. Section cuiting and mounting of different types soft and hard woods (locally
available). Microscopic and anatomical features of wood viz: bamboo, canes and coconut.

4 Ultra stiucture of the wood and technigues. Study of ceil wall, microfibril angle and
proportion of tissues. :

5. All physical features visible on cross surface of log.

0.

Gross features of wood visible on longitudinal surface.

MUMBT 304 (iv)

L

0.

Faculty o

Stereo test.and study of different types of aerial photos, Orientation of
Stereomode! for interpretation and mapping. ‘

Determination of Scale, Determination of Height and Slope.

Visual interpretation of aerial photos-and satellite data on different scales, Study of
different types of satellite data products. ,

Study of Multispectral data, Study of Image Processing Systems, Display of raw data,
Histogram analysis. _ '

Digital classification and Enhancement of satellite data, Information extraction
using DIP techniques. B |

Study of Geographic Information System, Geo-referencing, designing GIS database,
Editing spatial and attribute data, out put presentation. "
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MUMBT 401: CONSERVATIONAL 'BIOLOGY

{. Conservation: The basic concept, History of conservation biology.

2. The origin and evolution of organism; genetic plasticity a factor in evolution; the

invasion of unoccupied ecological niches.

Patierns of biodiversity: Global and regional patterns of biodiversity, Distribution,

Gradients, Magnitude of biodiversity, Hotspots, keystone species, effects of species

deletion and addition on maintenance of biodiversity. ‘

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

5. Threats to biodiversity: Habitat loss and fragmentation, Genetic drifl, Inbreeding,
Disturbance, Pollution, Climate Change, Overexploitation, Invasive Species, Disease,

. Global environmental probléms; Global warming, ozone depletion, desertification.

7. Lxtinction to species: Susceptibility to extinction causes of species extinction,
endanpered species, Red and Green Data Books.

8. Pnvironmental Impact Assessment (EIA) origin and development, development in
India, Purpose and aims of EIA, Core values and principles, EIA process, components
of BIA, Participants in EIA process, Impact identification methods.

9. Conservation of Biological diversity: Genetic principles in conservation, biodiversity
assessment and inventory.

10. Survey and monitoring of biological resources: sampling population for biological
conservation; Collection and analysis of inventory data, criteria on choice of species for
conservation, People participation, biodiversity registers and their maintenance.

1 1. Conservation of energy resources; conservation and maintenance of non renewable fossil
fuel resources; Conservation of biodiversity based renewable energy resources.

12, Conservation of biological resources: ln situ and Ex Situ Conservation Strategies,
Designing Networks of Protected Areas; Restoration of endangered species, Problems of
Smail  Populations, Lstab]lshmg New Populations, Sustainable use and public
parlicipation, Guidelines for Successful Monitoring, politics and economics in the
decision-making process, Challenges for the future.

13. Protected Area Network, PAN with special reference to Uttarakhand and india. Indian
biodiversity and its conscwatlon. [nternational efforts for conserving biodiversity viz.,

- CITES, CBD, [UCN, MAB, UNEP, UPOV {Union for the Protection of New Plant
Varieties), WTO ete). International treaty on Plant Genetic Resources, International
Agreement for conserving marine biodiversity, Wetland conservation; Rangeland
management. . ‘

14, Ecosystem restoration, Strategies and plans for restoration, Passive restoration (natural
recovery) and active restoration. '

15, National Forest Policy 1929, Wildlife (Protection) act 1975, Forest (Conservation)
Acl 1980, Environment (Protection) Act 1986, Fisheries Act 1987, Wildlife
(Protection} Amendment- Act 1991, Biodiversity. Act 2003, etc.

(9%

SUGGESTED READINGS .
I. Cain, M.L., Bowman, W.D. & Hacker, S.12. 2008. Ecology. Sinauer Associates, [nc.
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MUMBT 402: BIOTECHNOLOCY A
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6.

8.

EIET

Faculty of S¢ience- Motherhood University,

2. Dhar, 1. 1993 (Ed.). Himalayan Biodiversity: Conscrvation Stracgjes, Gyanodaya

Prakashan, Nainiial

3. Groombridge, B. and Jenkins, M.D. 2000. Global Biodiversity. Farth’s living resources

in the 21th century, UK. World conservation Monitoring Center, Pp 246,

4. Hunter, M.L.J. 1990, Wildlife, forest and forestry: Principals of Managing

lorests for biological diversity. Prentice Hall. Englewood. Cliffs. New Jersey. 37

Blackwel},

0 pp.

5. Hunter, Ir, M.L. & Gibbs, J.P. 2006. Fundamentals of Conservation Biology. Wiley

6. Pullin, A Conservation Biology. Cambridge University Press, The Edinberg

Building, Cambridge CB2ZRU, UK, ) _
7. Primack, R.B. 2006, Essentials of Conservation Biology. Sinauer Associates, Inc.
Primack, R.3. 2008. A Primer of Conservation Biology. Sinauer Associates, inc.

fe=o]

9. Singh, I.S., Singh, S.P. & Gupta, S.R. 2007. Ecology, Envirenment and

Resource Conservation. Anamaya Publishers, New Delhi.

10, Western, D. and Pearl, M.C. 1989. Conservation for twenty-first century. Oxford

University Press, Oxford UK. Pp 109-120.

MICROBES o

Biotechnology: Basic concepts, principles and scope.

ND GENETIC ENGINEERING OF PLANTS AND

Plant celi and tissue culture: General infroduction, history, scope, concept of cellular

differentiation, totipotency. :

embryogenesis and androgenesis, mechanisms, techniques and utility.

. Organogenesis and adventive embryogenisis: Fundamental aspects of morphogenesis, somalic

Somatic hybridization: Protoplast isolation, fusion and’ culture, hybrid seleetion  and

regeneration, possibilities, achievements and limitations of protoplast research.

Applications of plant tissue culture: clonal propagation, artificial seed, production of hybrids
and somaclones, production of secondarymetabolites/natural products, cryopreservation

and germplasm preservation,

Recombinant DNA technology: Gene cloning principies and techniques, construction of
genomic and ¢DNA libraries, choice of vectors, DNA synthesis and sequencing, polymerase

chain reaction, DNA finger printing.

Genetic engineering of plants; Aims, strategies for development of transgenics (with suitable

. examples), Agrobacterium- the natural genetic engineer, T-DNA. and transposon mediated

gene- lagging, chloroplast transformation and its utility, intelfectual property rights, pessible

ccological risks and cthical concersis.

Microbial genetic: manipulation: Bacterial transformation, selection of  recombinants

and

transformants, genctic improvement of industrial microbes and nitrogen fixers, fermentation

technology. |

Genomics and proleomics: Genetic and physical mapping of genes, molechlar markers for
introgression  of useful traits, artificial chromosomes, high throughout sequencing,
genome projects, bioinformatics, Functional genomics, microarrays, protein p ‘ofiling and its

significance,
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INTELLECTUAL PROPERTY RIGHT Credits 2

Paper Code:-

The course shall comprise of the following:-

) Concept_of Property vis- Intellectual Property:- Concept of Property and Theories of
Property- An Overview, Theories of Intellectual Property Rights, Social and Economic
Development.  and Role of Intellectual Property System, Need for Protecting Intellectual
Property- Policy Consideration- National Perspectives and Tnternational Demands , Types of
Intellectual Property- Origin and Development — an overview, Intellectual Property Rights as
Human Right.

(2) Role of International Institutions:- ~ World Intellectual Property Organization (WIPO),
Function of WIPO , Membership of WIPO , Agreement between the WIPO and the WTO,
Dispute Settlement —New Treaties.

(3) Copyright- National Perspective:- ~Copyright:- What and Why.? Term of Copyright,
Assignments and Licensing , Registration and Regulatory Authority , Procedure, Infringements
and Remedies- Contractual, Civil, Criminal and Administrative, An Overview of International
Perspective

(4) Trademarks;- Need and Emergence of Trade Mark Law, The Register and Conditions for
Registration ,Procedure for and Duration of Registration , Effect of Registration, Passing-Off and
infringement of Trade Mark, Assignment and Transmission, Use of Trade Mark and Registered
Users, Rectification, Correction of the Register and Certification of Trademarks, Appellate
Board , Offences, Penalties and Procedure.

(5) Patent:- Meaning of Patent —Inventions- Concept of Novelty, Inventive step and Utility-
Inventions not Patentable —Process and Product, Patents- TRIPS Agreement { Article 27)
Implications to Indian Patents System, Acquisition of Patent, Right of patents and other- Term,
Exclusive Marketing Right , Surrender, Licenses, Revocation, Functionaries Under the Patent
Act, Infringement of Patents and Remedies.
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