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19, Miller, B.M. and W. Litsky 1976, Industrial Microbiology. Me Graw Hill New York.
20. m“kh"j“' K.G. and Ved Pal Singh, 1997, Frontiers in Applied Microbiology. Rastogi Publ,
cerut.
21, Norris, J.R. and D.W. Ribbons 1970, Methods in Microbiology. Academic Press, London.
22. Power, C.B. and H.F, Daginawala 1996, General Microbiology 2 Vols, Himalaya Pub. House,
New Delhi.
23, Ross, F.C. 1983, Introductory Microbiology. Charles I, Merril Publ. Co. Columbus, Ohio,

PHYCOLOGY

1. Algal habitats .
2. Thallus organization, cell structure and reproduction (vegetative, asexual and sexual).

3. Algal Classification, Criteria for classification of algae: pigments, reserve food and flagella.
4. Phylogeny and interrelationships of algae.
5. Classification and salient features of Chlorophyta, Charophyta, Xanthophyta, Bacillariophyta,
Phacophyta, Rhodophyta and Cyanophyta.
6. A knowledge of algal life cycles; alternation of generation in algae; cytology and sexuality:
physiology and biochemistry of algae; nitrogen fixation; parasitic algae.
7. Economic importance of Algae, Algal blooms, algal biofertilizers, algae as food,
feed and uses in industry.

phology, structure reproduction and life history.
ssification and Phylogeny of various groups.
1 account of Marchantiales, Jungermanniales, Calobryales, Sphaerocarpales, and

ytrichales

the H.i'malaya. Ecology of bryophytes, their

Bryophytes Reprint. Bishen Singh Mahendrapal Singh,

duction of Algae. Reprint. Bishen Singh
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| MEOCION. Par Y: TAXONOMY AND DIVERSITY OF FLOWERING PLANTS

1. Origin of intra- population variation: Population and (he environment; ecads and ccotypes; evolution
and differentiation of species- various models.

2. The species concepts: taxonomic @icrnn;hy. species, genus, family and other cate
used in assessing relationship, delimitation of taxa and attribution of rank,

3. Salient features of the International Code of Botanical Nomenclature,

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

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

6. Herbarium and Botanical gardens: General account.
7. Plant exploration in India with reference to North west and Uttarakhand Himalaya

gories; principles

8. Status of flowering plant diversity in Garhwal Himalaya.

1
9. A study of the following families and their relationships:
a. Dicotyledons:, Magnoliaceae, Berberidaceae, Fumariaceae, Violaceae, Meliaceae, Apiaceae,
Sterculiaceae, Tiliaceae, Geraniaceae, Asteraceae, Campanulaceae, Ericaceae,
Primulaceae, , Asclepiadaceae,

Convolvulaceae, Verbenaceae, Scrophulariaceae, Oleaceae,
Amaranthaceae, Loranthaceae, Urticaceae, J uglandaceae, Salicacege and Fagaceae

|
b, Monocotyledons: Hydrocharitaceae, Orchidaceae, Amaryllidaceae,
Araceae, Poaceae and Cyperaceae .

- —

families, the students are also expected to have a complete knowledge of families which
¢d at under graduate syllabus of this Universi

ty.

un. CSIR, New Delhi.
assification of Flowering Plans. Columbia

W Himalaya, Transmedia, Srinagar, Garhwal.
ring Plants. 2 Vols, Oxf

ord University Press,

<of Field and Herbarjum methods. Today and

R

eprint Oxford and IBH, New Delhi.
Mmm.Nordenstam. B.. El Gazaly, G. and
Press L., London,
arper & Row Publications, USA .
A i

aer
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London.
13. Takhtajan, A.L. 1997, Diversity and Classification of Flowering Plants. Columbia University
Press, New York,

MBOL105 PaperV LABORATORY COURSE 1

1. Study of representative genera of Zygomycotina, Ascomycotina, Basidiomycotina and
Deuteromycotina.

2. Symptomatology of at least one diseased specimen of plant phogens belonging to various fungal
* classes i.e. Mastigomycotina, Zygomycotina, acomycotina, basidiomycotina and deuteromycotina,

bacteria and viruses.

3. Aseptic methods and demonstration of instruments viz., autoclave, hot air oven, incubator, laminar
air flow.
i L =¥
- 4 Direct examination of root nodule bacteria under microscope and isolation of Rhizobium in root
~ nodules.

mbers of algae: Microcystis, Lyngbya, Cylindrospermum,
orina, Scendesmus, Pediastrum, Hydrodictyon, Ulva,
lonium, Fritschiella, Coleochaete, Bulbochaete,
Gelidium, Gracillaria, Batrachospermum and

f Ricciocarpus, Targionia, Cyathodium,
wardiella, Pellia, Fossombronia, Porella,
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1. Seed germination and seedling growth: Mobilization of food reserves; tropisms; hormonal control of
seedling growth,

velopment: Organization of the shoot apical meristem (SAM); eytological and molecular
2. Shoot d:orSRMi conurgl of cell division and cell to cell communication.

3. 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; vascular
: tissue differentiation; lateral roots; root hairs; root-microbe interactions,

Reproduction: Vegetative options and sexual reproc!uction; ﬂower'- a moc!if’{ed shoot, structure,
’ functions; s.trucmergee offanther and pistil; Genetics of floral organ differentiation,

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 |
7 9, 'Pallinmon, pollen-pistil interaction and fertilization: Pollen-stigma interactions, sporophytic and

self-incompatibility (eytological, biochemical and molecular aspects); double
m:- vitro fertilization,

0. Seed development and Fruit growth: Endosperm development ; embryogenesis, polyembryony;
© apomixi embryo culture; biochemistry and molecular biology of fruit maturation,
R ' y: Importance and types of dorma ney; seed dormancy; overcoming seed

Wwﬂ death (PCD): Basic coneept, types of cell death, PCD in the life

associated with senescence and its regulation; influence of
on senescence,

ull, C.G.N. (Eds) 1999. Plants in Action: Adaptation
cMillan education, Sydney, Australia,

Physiology of Development and Germination, Plenum
logy of Angiosperms (41"h revised and
lopment. Cambridge University Press,

actice. Oxford & IBH P Ltd,, New Delhi.
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11. Strategics for conservation: /n situ conservation; Protected areas in India- sanctuaries, national parks
and biosphere reserves.

SUGGESTED READINGS:

1. A E.S., Heywood, V.H. and Lucas G.L, 1984, Our green and living world: The wisdom to

save it. Cambridge Univ. Press. Cambridge.

5. Baenzinger, S.P., Kleese, RA. and Barns, R.F. 1993, Intellectual Property Rights, Protection of

E plant materials; exceutive summary and work group reports. CSSA Publication No. 21. Crop
Science Soc. of America, Wisconsin, Madison,

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

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

Boston.
2. Council of Scientific & Indusrial 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 I-XII, Revised
e I-111 (1985-1992) Supplement (2000).
wore. F. 1974, How Indians use wild plants for food, medicine and crafts, Dover
1993. Emeﬂndian Wetlands, New Delhi and AWB, Kuala Lumpur.

/olur

996. Restoring Diversity. Island Press, Columbia, USA.
J. 1995. The Conservation of Plant Diversity. |

K.
d Equity: Use and Abuse of Nature in Contemporary

ats- the Indians Scenario. Univ. Press. Hyderabad.
sraw Hill., New York.

ropics. Mac Millan India Ltd. Delhi

Life Sustainability and Equity. Orient Longman.

of Non-Wood forest Products. Faculty
'g, Selangor, Malaysia
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of Medicinal and Aromatie Plants, CSIR, Lucknow,
26, Walter, K.S. and Gillet, H.J. 1998, IUCN Red List of Threate

Conservatio

ned Plants, IUCN The World
1 Union. ITUCN, Gland, Switzerland, and Cambridge, UK.

cell: Structural organization of the plant cell; specialized plant cell,

|, The dynamic \ ' .
2. Cell wall: structure and functions; biogenesis, growth.

3. Plasma membrane: structure models and functions; sites for ATPascs, jon carriers,

channels and pumps, receptors.

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

5. Nucleus: structure, nuclear pores, nucleosome organization.
6. Ribosomes: Structure, cytoprotein synthesis.

hromosome structure and packaging of DNA, molecular organization of

7. Chromatin organization: C . N:

centromere and telomere, euchromatin and heterochromatin, specialized types of chromosomes;
S —chromosomes and sex chromosomes.

R

Pt

polytene, lampbrush, B
inheritance: Mendelian laws along with molecular explanations, Exceptions to

rinciples of _
Mendelian laws, lethal alleles and Gene Interactions.
ons in chromosomes: Origin, occurrence, production and meiosis of

uctural and numerical alterati

oids. aneuploids and euploids, induction and characterization of trisomics and monosomics.

¢s of prokaryotes and eukaryotic organelles: genetic recombination of phage; genetic

rtation, conjugation ant transduction in bacteria, cytoplasmic male sterility.

and expression: Genetic fine structure, cis-trans test; fine structure analysis of
ind their ficance, regulation of gene expression in prokaryotes and

hanism, defects in DNA repair; Initiation of cancer at

mbination; independent assortment and crossing

of molecular maps.
hysical and chemical mutation, molecular basis of

K. and Watson, J.D. 1989. Molecular

New York.
Science of Genetics. Saunders College

Publishing Co., Minnesota.
1s rDNA Part A. Academic
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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.

. . . d
13. Kleinsmith, L.J. and Kish, V.M. 1995. Principles of cell and Molecular Biology (Zn Edition).
Harper Collins College Publishers, New York, USA.,

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

15. Lewin, B. 2000. Genes VII. Oxford University Press, New York.
16. Lodish, H., Berk, A., Zipulaky, S.L., Matsudaira, P., Baltimore, D. and Darnell, J. 2000,
Molecular Cell Biology (4 ~ Edition). W.H. Freeman and Co., New York, USA

17. Malacinski, G.M. and Freifelder, D. 1998. Essentials

of Molecular Biology (3 edition).
Jones and Bartlet Publishers, Inc., London.

18. Stent, G.S. 1986. Molecular Genetics. Bishen Singh Mahendra Pal Singh, Dehradun.
19. Watson, J.D. 1965. Molecular Biology of the Gene. Benjamin,

20. Wolfe, S.L. 1993. Molecular and Cellular Biology. Wadsworth Publishing Co. California, USA.

- PLANT BREEDING

1. The role of plant breeding — historical aspects and genetic basis: mode of reproduction in relation to
_ methods, breeding techniques; method of plant breeding in relation to self-pollinated and
113 cU mﬁ

secific and inter generic; pure line; back cross hybridization; self-

ecial reference to potato, paddy, wheat and sugarcane.
varieties, seed production, testing, certification and
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6. Poclhman, .M and Sleeper, DR, 1995 Breeding Field Crops. Panima Publ. House. New Delhi.

7. Sharma, J.R. 1994, Principles ractice of — )
Mew Dolbl ciples and Practice of Plan Breeding. Tata McGraw Hill Publ, Co. 14d.

8. Singh, B.D, 2002, p
Biostatistics:

1. Bliss, C.I1. 1967. Statistics in Biology, 2 Vols. Mc Graw Hill, New York.
2. Downey, N.M and Heath, R.W. 1960, Basic Statistical M
3. Rayner, A.A. 1969. A first Course
University of Natal Press.
4. Singh, R.K. 1994, Biometrical Techniques in Breeding and Genetics, Bishen Si
Pal Singh. Dehradun. €n Singh Mahendra

5. Watt, T. 1993, Introductory Statistics for Biology Students. Narosa. New Delhi.

lant Breeding Principles and Methods. Kalyani Publ. New Delhi.

o0, F \ ethods, Harper International.
in Biometry for Agriculture Students. Peitermaritzburg,

6. Winer, B.1. 1962. Statistical Principles in Experimental Design. Mc Graw Hill.
7. New York.

MBOL205 Paper X1 LABORATORY COURSE 1

a. Effect of gravity, unilateral light and plant growth regulators on the growth of young seedlings.
b. Role of dark and red light / far red light on the expansion of cotyledons and epicotylar hook
of cytohistological zones in the shoot apical meristem (SAM) in sectioned and double
slides of suitable plants such as Coleus, Kalanchoe, Nicotiana. Examination in shoot
‘ina monocot both in T. S. and L. S. to show the origin of leaf primordia.
>rnate and alternate and superposed, opposite and superposed opposite
mination of rosette plants (Launaea, Mollugo, Raphanus.
' under natural conditions as well as GA treatment.
ion of leaves, such as that of Cannabis, Nicotiana,
rnal structure of the tissue and trichomes, glands,
lants.
development and final structure of stomata and
ffect of ABA on stomatal closure.
Examination of root apical meristem and its
1, etc.). Study of lateral roots. Study of lateral

ons of anthers.
n of pollen grains for microscopic
, Tradescantia, Brassica, Petunia,

ion. Pollen germination using
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Press, Boca Raton, Florida.

Glick, B.R. and Thompson, .. 1993, Methods in Plant Molecular Biology and Biote
CRC Press, Boca Raton, Florida, O'08y and Biotechnology.

Hackett, P.B., Fuchs, J.A. and Messing, J.W.

. : 1988. An Introduction {0 Recombinant DNA
Techniques: Basic Experiments in Gene Manipulation. The Benjamin/Cummings Publishing
Co., Inc Menlo Park, California.

Hall, J.L. and Moore, A.L. 1983. Isolation of Membranes and Organelles from Plant
Cells. Academic Press, London, UK.

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

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

nd
Snustad. D.P. and Simmons, M.J. 2000. Principles of Genetics (2 edition). 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 111

MBOC301: PLANT PHYSIOLOGY AND BIOCHEMISTRY

1. Functional aspects of plant cell structure: colloidal systems, concept of i
5 i " . R . e s wale
diffusion, osmosis and imbibition. Life giving unique properties ngater, r potential,
2. Energy flow: Principles of thermodynamics, free energy and chemical potentj
reactions, structure and functions of ATP. potential, redox

3. Biologically important molecules: Carbohydrates, Amino acids, Proteins and Lipids
Fundamentals of enzymology: General aspects of enzymes, allosteric mechanis;n
regulatory and active sites, isozymes, Kinetic catalysis, Michaelis-Menton equation and its
significance.

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

5. Photophysiology and photosynthesis: General conce
evolution of photosynthetic apparatus, photosynthetic
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 C4 cycle, the CAM pathway, factors of photosynthesis.
6. Respiration and lipid metabolism: Overview of plant respiration, glycolysis, the TCA

: cycle, electron transport and ATP synthesis, pentose phosphate pathway, glyoxylate cycle,
alternative oxidation system, photorespiration.

pts and historical background,
pigments and light harvesting

- & } Nitrogen fixation, nitrogen and sulphur metabolism: Overview, biological nitrogen
, b ﬁ-. fixation, nodule formation and nod factors, mechanism of nitrate uptake and assimilation,
~ sulfur uptake, transport and assimilation.

mones and Sensory photobiology: History of discovery of phytochromes and
. and their photochemical and biochemical properties, photophysiology of ,
responses, molecular mechanism of action of photomorphogenic receptors,

| Jones, R.L. 2000. Biochemistry and Molecular Biology of ‘
- ists, Maryland, USA.
d Layzell, D.B. (eds) 1997. Plant Metabolism

R, (eds) 1999. Biochemistry and Molecular

ysiology. John Wiley & Sons, Inc., New York,

ira, P., Baltimore, D. and Darnell, J.2000.
e ,..v.‘J: | | ‘w'm Yﬂﬁk’ USA-
f Plant Hormones (second edition).
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. B B W ’ jovindjee 1999, Concepts in
al. G.S., Renger, G, Sopory, S.K., Irrgang, K.D. and Govindjee ]
e ?’:\ngttbio\oxy : Photosynthesis and l’hotomorphogﬁacsls. Narosa Publishing House, New Delhi.
11, Taiz, L. and Zeiger, E. 1998, Plant Physiology (2 edition). Sinauer Associates, Inc.,

Massachusetts, USA, ' - |
12 ‘;‘“ht:\‘t::\:rs‘[i and Vinee-Prue, D. (1997) Photoperiodism in Plants (Second edition). Academic

Press, San Diego, USA.

cepts of community and continuum; analysis of communities

! nization: Con G 60 ? —
1. Vegetation Orgd ters); community coefficient; interspecific associations; ordination;

(analytical and synthetic charac

f ecological niche. . : . )
2 mzi:m devflopmem: Temporal changes (cyclic and non cyclic); mechanism of ecological

succession (relay floristics and initial floristic composition; Facilitation, tolerance and inhibition

i ies during succession.
Is); changes in ecosystem properties durir : '
::::yszem organizaﬁon: Structure and functions; primary productlpn ‘(methods of measurement,
. 8 pattern, controlling factors); energy dynamics (trophic organization, energy.ﬂow mthway§,
ecological eﬁztciencies); litter fall and decomposition (mechanism, substrate quality and climatic

m .
4, m)l;iogeochemical cycles of C, N, P and S; mineral cycle (pathways, processes, budgets) in

terrestrial ecosystems. . _ '
5. Ecosystem stability: Concept (resistance and resilience); ecological perturbatlop (natura}l and
anthropogenic) and their impact on plants and ecosystems: ecology of plant invasion; environmental
~ impact assessment; ecosystem restoration. . r =
6. Wdiversity: Concepts and levels: role of biodiversity in ecosystem functions and stability;
] 1:1_- s tion and extinetion; IUCN categories of threat; distribution in global patterns; terrestrial
B ty hot spots; inventory. . :
and vegetation pattern of the world: Life zones; major biomes, and major vegetations.
ition, formation, profile and components and soil types of the world. :
lluti ; quality parameters; effects on plants and ecosystems.
N,O, CECs; sources, trends and role); Ozone
anges (CO, fertilization, global warming, sea

extent and causes of fire in forest, grasslands and
ing, fire in different forest types in Uttaranchal;

able development, sustainability indicators.
the acquisition of remote sensing data; Spectral

| Plant Ecology. Benjamin/
gy. Blackwell Science, Cambridge,
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Concepts of Ecology. Prentice-Hall of India Pvt. Ltd., New Delhi.
* Odum, E.P. 1983 Basic Ecology. Saunders, Philadelphia
g Smith, R.L. 1996. Ecology and Field Biology. Harper Collins, New York.

MBOL303LABORATORY COURSE |

A. Practical Exercises based on SLS/BOT/CO13

1. To study the effect of temperature upon the Yenneability of the cytoplasmic membrane.
2. 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 of sugar.

3. To determine the diffusion pressure deficit of plant cells.
4, Tosetupa Wilmott's bubbler and to study the effect of the following on the rate of photosynthesis

(a) varying (€0} concentration and (b) different wavelengths of light.
5. To extract the four pigments i.¢. chlorophyll a & b, carotene and xanthophylls from the green leaves

and preparation of their absorption spectrum.
nts i.e. chlorophyll a & b. carotene and xanthophylls from the green

6. To separate the four pigme
leaves by paper chromatography and column chromatography.
7. To separate the amino acids by paper chromatography.

8. Principles of colorimetry, spectrophotometry and flourimetry.

B. Practical Exercises based on SLS/BOT/CO14
1. To determine the minimum size of the quadrat by species area curve method and minimum number
o8

‘B : 10 be laid down in the field under study.

ol To determine the frequency, density and abundance of each species present in community.
3. Tocalculate relative frequency and relative density of each species in a given area.

4. Tocalculate mean basal cover and total basal cover of each species in a given area.

3 w the relative dominance and IV1 (Importance Value Index) of each species in a given

6. ‘ :Aﬂl(it) diversity, Beta () diversity and total diversity of given community.
. To calculate water holding ca ﬂf&m,wnplesofvarious soil types and to find the percolation .

1/
D!

rosity of different soil types

; «fil 0 ls'
l products.

iology: A Laboratory Manual. Narosa |

duction to Structure, Mechanism and Data

ide to Modern Techniques of Plant

1
£
2 X
e R
. -

-

Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




=
7 RI GURU RAM RAI UNIVERSITY DEPARTMENT OF BOTANY
JE306: PALYNOLOGY AND POLLINATION BIOLOGY

-
=TT S

Introduction, microsporogenesis, microspore tetrads and polarity of spores and pollen

2. Pollen wall development and pollen chemistry, Chemical nature of i
o e cal nature of sporopollenin, development

proteins, origin and formation exineles ins;
| m;:pmssed and pollen specific genes. i

llen morphology: Symmetry shape, size, aperture patterns, NPC Sys
s =~ e s tem fo
| ! erical expression of apertural details, exine stratification, surface structures and );culpture;
~ of sporoderm; LO-analysis and edge-analysis.
4. Palynotaxonomy: Systematic palynology, identification
~pollen grains based on palynotaxonomical works.

T nology with reference to allergy: Aeroallergens, introductory idea of Immune
" m with special reference to IgE. Study of airspora, identification of allergic taxa by in-

and in-vitro tests with spore-pollen extracts, chemical nature of exine-borne allergens,
taxa of North-West Himalaya.

opalynology: Indian species of honey bees, importance of pollen grains as constituent of

cad, pollen-collecting mechanism of honey bees, analysis of pollen load and honey

¢ in understanding bee forage, objectives of melissopalynological studies, important bee

‘ of North- West Himalaya.

"alaeopalynology: Introductory idea about palaeopalynological remains, significance of

key and evolutionary trends among

R
)
"

palynology: Definition and significance, a few well-known case studies.
on Biology: Pollen dispersal units; pollination types, contrivances for cross- and self-
n; pollen vectors, pollination modes and flora organization, Pollen viability and
, evolutionary trends in pollination modes.
ystems, self-incompatibility and compatibility control with reference to pollen-pistil

many.1984. Directory of Important World Honey
ation, London.
it Taxonomy, Angiosperms; Almquist and Wiksell,

len analysis 3" edition. Blackwell Publ,
' House Lucknow.
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D READINGS

SU(if;Egill.sl‘(:m and Whyte Text Book of Wood Technology. HP Brown, McGraw Hill, New York.
2. Indian Forest Utilization. FRI Vol. I and 1. Comparative Wood Anatomy. Sherwin Carlquist.
3. Ramesh Rao, K and Junija. Field Identification of 50 important timbers of India, FRI.
4. Tieman Pitman. Wood Technology. New York.
5. Foster, AS, Nostrand, D Van. Practical Plant Anatomy. New York.
6. Gupta, S. Atlas of Indian Heartwoods- their anatomical features and photomicrographs.
7. Fahn, A. Plant Anatomy. Pergamon Press.

10 ECOSYSTEM ANALYSIS, GIS AND REMOTE SENSING ANALYSIS

Aerial Photography and Photogrammetry (AP&P): . '
1. Fundamentals of Aerial Photography, History, Aerial film processing, Procurement, and Security of

Aerial photographs, Energy source and atmospheric effects in aerial photography. Principles of
Acrial 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
' 4. ]mroedusce:;z:ltgo(RR:;ote Sensing. The electromagnetic spectrum, Ene{gy instruction with atmosphere
" and earth surface, satellite and sensors, Remote sensing data acquisition.
5. Principles and basic concepts of Multi spectral, Thermal and hyperspectral Scanning: Across-track
and Along Track multispectral Scanning. History of Space Imaging
5. Image Interpretation: Type of Imagery, elements of Interpretation, Techniques of Visual
ation. Role of remote sensing in ecological research.

of Cartography.

ge Processing (DIP):
of digital image processing, Image rectification, Restoration and Enhancement.
tion: Supervised classification, unsupervised classification, Hybrid classification,
‘ ification accuracy assessment.
characteristics, Spatial resolution. Spaceborne Radar
: sensing.

‘matior System: Raster and Vector GIS, Database
s, Spatial data integration and Modelling.
es and GPS utility.

=

nterpretation. John Wiley & Sons,
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9. Aronoff, S. 1991. Geographic Information Systems: A Management Perspective. Ottawa WDL
Publ. . ‘

10. Barrett, E.C. 1982, Introduction of Environmental Remote Sensing. ‘(,hapman and Hall.

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

12. Colwell, R.N. 1983, Manual of Remote Sensing. Vol. LIl American Society of Photogrammetry.

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

14. Dury, S.A. 1990. A Guide to Sensing. Interpreting Image of Earth, W'llcy and §0ns.

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, P.1. 1969. Remote Sensing in Ecology. Univ. Georgia Press, Athens.

18. Rampal, K.K. 1982. Text Book of Photogrammetry. Oxford and I.BH Prcfss., '

19. Rees, W.G. 1990. Physical Principles of Rclpote Sensing, Cambrldgq University Press.

20. Schander, E. 1976, Remote Sensing for Environmental Sciences, Springer Vcr!ag.

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

MBOE311: ANY OTHER ELECTIVE COURSE OFFERED BY

OTHER DEPARTMENT

1304
Isolation of DNA and plasmid.

n of DNA construct and vector.
nstration of transformation and selection of recombinant clones.

of natural resources in Uttarakhand Himalaya.
| resources.
essment of Hydroelectric Power Project.

landslides, forest fires frequent in Himalayas
and Biosphere Reserves.

nosperms, and angiosperms
s / alkali maceration method.
y of the frequency of different
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SEMESTER 1v
mmmnm

1. Conservation: The basic coneept, History of conservation biology
2. The origin and evolution of organism; genetic plasticit factor is e
unoceupied ecological niches, ¥ Y fctor in evolution; the invasion of
3. Patterns of biodiversity: Global and regional patterns of biodiversity. [icteibe:
5 b ¥, Distribution, Gradients
Magnitude of biodiversity, Hotspots, keystone species, effects of species deet: Loy
on maintenance of biodiversity, pecies deletion and addition

. 4. Uses of biodiversity: food, fodder, timber, fibre, medicine, etc.; biodiversit based
| industries; wild relatives of cultivated plants; scientific role of biodiversily?l o

5. Threats to biqdiversity: Habitat loss aqd fragmentation, Genetic drift, Inbreeding, Disturbance,

~ Pollution, Climate Change, Overexploitation, Invasive Species, Disease,

- 6. Global environmental problems: Global warming, ozone depletion, desertification.

. Extinction to species: Susceptibility to extinction causes of species extinction, endangered
- species, Red and Green Data Books.

~ 8. Environmental Impact Assessment (EIA) origin and develo

- and aims of EIA, Core values and principles, EIA process,
- process, Impact identification methods.
vation of Biological diversity: Genetic princi
lvento ry,
and monitoring of biological resources: sampling population for biological conservation;
and analysis of inventory data, criteria on choice of species for conservation, People
tion, biodiversity registers and their maintenance.

n of energy resources; conservation and maintenance of non renewable fossil fuel

biodiversity based renewable energy resources.

In situ and Ex Situ Conservation Strategies, Designing
ation of endangered species, Problems of Small
ainable use and public participation, Guidelines

mics in the decision-making process, Challenges

pment, development in India, Purpose
components of EIA, Participants in

ples in conservation, biodiversity assessment

al reference to Uttarakhand and India. Indian

nal efforts for conserving biodiversity viz., CITES,

or the Protection of New Plant Varieties), WTO

s, International Agreement for conserving
d management.

oration, Passive restoration (natural

1975, Forest (Conservation) Act 1980,
Wildlife (Protection) Amendment Act

S il
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biological diversity. Prentice Hall, Englewood. CIiffs. New Jersey. 370 pp.

S, Hunter, Jr, M.L. & Gibbs, J.P. 2006. Fundamentals of Conservation Biology. Wiley
Blackwell.

6. Pullin, A Conservation Biology. Cambrid
Cambridge CB2ZRU, UK,

Primack, R.B. 2006. Essentials of Conservation Biology. Sinauer Associates, Inc.
Primack, R.B. 2008. A Primer of Conservation Biology. Sinauer Associates, Inc.

Singh, J.S., Singh, S.P. & Gupta, S.R. 2007. Ecology, Environment and Resource
Conservation. Anamaya Publishers, New Delhi.

10. Western, D. and Pearl, M.C. 1989. Conservation for twent
Press, Oxford UK. Pp 109-120.

ge University Press, The Edinberg Building,

b

y-first century. Oxford University

MBOC402 BIOTECHNOLOGY AND GENETIC ENGINEERING OF PLANTS
AND MICROBES

1. Biotechnology: Basic concepts, principles and scope.
- 2. Plant cell and tissue culture: General introduction, history, scope, concept of cellular
- differentiation, totipotency. 5 | .
3. Organogenesis and adventive embryogenisis: Fundan}ental aspects of morphogenesis, somatic
- embryogenesis and androgenesis, mechanisms, techniques and utility.
: natic hybridization: Protoplast isolation, fusion and culture, hybrid selection and
eration, possibilities, achievements and limitations of protoplast research.

.

lications of plant tissue culture: clonal propagation, artificial seed, production of hybrids
| somaclones, production of secondary metabolites/natural products, cryopreservation and
- DNA  technology: Gene cloning principles and techniques, construction of

libraries, choice of vectors, DNA synthesis and sequencing, polymerase

es for development of transgenics (with suitable
3 eer, T-DNA and transposon mediated gene-
itility, intellectual property rights, possible

sformation, selection of recombinants and
1al microbes and nitrogen fixers, fermentation

ping of genes, molecular markers for
high throughout sequencing, genome
ys, protein profiling and its

heory and Practice (a revised
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Collins, H.A. and Edwards, S. 1998. Plant Cell Culture. Bioscientific Publishers, Oxford, UK.
Glazer, AN, and Nikaido, H. 1995. Microbial Biotechnology. W.H, Freeman & Company, New

York USA.
Gustafson, 1.P. 2000. Genomes. Kluwer Academic Plenum Publishers, New York, USA.

Henry, RJ. 1997, Practical Applications of Plant Molecular biology. Chapman & Hall, Landon,

UK.

Jain, S.M., Sopory, S.K. and Veilleux, R.E. 1996, In Vitro Haploid Production in Higher Plants,
Vols, 1-3., Fundamental Aspects and Methods. Kluwer Academic Publishers, Dordrecht, The
Netherland.

Jolles, O, and Jornvall, H. (Eds). 2000, Proteomics in Function Genomies. Birkhauser Verlag,
Basel, Switzerland.

Kartha, K.K. 1985. Cryopreservation of Plant cells and Organs. CRC Press, Boca Raton, Florida,

USA.
Old, R.W. and Primrose, S.B. 1989, Principles of Gene Manipulation. Blackwell Scientific

Publications, Oxford, UK.
Primrose. S.B. 1995. Principles of Genome Analysis. Blackwell Science Ltd., Oxford, UK.
Raghavan, V. 1997. Molecular Biology of Flowering Plants. Cambridge University Press, New

~ York, USA.

 Qhantharam. S. and Montgomery, 1.F. 1999. Biotechnology. Biosafety & Biodiversity. Oxford &

1BH Publishing Co. Pvt. Ltd., New Delhi.
Vasil, LK. and Thorpe, T.A. 1994, plant Cell and Tissue Culture. Kluwer Academic Publishers, The

1 Netherlands.

3ORATORY COURSE I
/Field Exercises in Conservation Biology.

chnology and Genetic Engineering.

:.\l, tmbidimetrie methods.
method and its quantitation

e of different DNA fragments.
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1. Butenko, R.G. 2000. Plant Cell Culture. University Press of Pacific.
- 2. Collin, H.A. and Edwards, S. 1998. Plant Cell Culture. Bioscientific Publishers. Oxford,
UK.
3. Dixon, RAA. (Ed.) 1987, Plant Cell Culture: A Practical Approach. IRL Press, Oxford.
4.

- Gelvin, S.B. and Schilperoort, R.A. (Eds.), 1994. Plant Molecular Biology Manual, 2" edition,
‘ Kluwer Academic Publishers, Dordrecht, The Netherlands.

5, George, E.F. 1993, Plant Propagation by Tissue Culture. Part 1. The Technology, Z"d edition,
4 Exegetics Ltd., Edington, Ulf. 4 gynd
6. George, E.F. 1993. Plant Pmlfagation by Tissue Culture. Part 2.In Practice, 2 edition,
~ Exegetics Ltd,, Edington, UK.
7. Glick, B.R. and Thompson, J.E. 1993. Methods in Plant Molecular Biology and
Biotechnology. CRC Press, Boca Raton, Florida,
8. Glover, D.Mg.y Hames. B.D. (Eds), 1995. DNA Cloning 1: A Practical Approach; Core
~ Techniques, 2" edition, PAS, IRL Press at Oxford University Press, Oxford.

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

R.D. (Ed.), 1999. Plant Cell Culture Protocols. Humana Press, Inc., New Jersey, USA.
v, C.H. (Ed.) 1988. Plant Molecular Biology: A Practical Approach. IRL Press, Oxford.

b R.H. 2000. Plant Tissue Culture: Techniques and Experiments. Academic Press, New
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1. Introduction to the Environmental Management, Major Environmental Problems
Environmental ethics; Resource and confliets, Environmental Laws: Stockholm'(:onfereme
The Earth summit, The Copenhagen Conference, Environmental Protection and Fundamcnu;l
I: rights, Environmental Governance in India, Man and Environment, Trade and Environment;

the WTO and GATS, Environment Concerns and WTO.

2. Introduction to the Environmental Impact Assessment; Planning and Significance, EIA
' practices and future trends in India; Legal frame work for EIA. Impact of forest fires, Forest
Fire Assessment and Risk Zonation. Thermal power stations, Power line and roads, River
- valley projects, Urbanization and Industrialization, Mining activities, GHGs, CFCs, fossil
fuels ete., Flood monitoring, Snow melt and Glaciers, Ozone Layer Depletion. Principles of
Environmental Analysis, Role of remote sensing in EIA.

onmental Management and Natural Resources, Air Pollution , Water Pollution and its
ement, Environmental Pollution Act; Waste disposal and management, Integrated
management, Recycling, Incineration, Sanitary landfill, Sewage disposal and

ironmental management system, Audit items and audit
O =
ncepts, Aims and Principles, Importance of
ershed problems of India.

ological populations and communities,
stone species, Species diversity and edge
0y Flow, Food webs and trophic levels,

tion, Indigenous knowledge and
d its impact; Convention on
invasive species, threats and
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biomass sources, Incineration of organic wastes for energy. Alien invasive species and bioenergy
loduction' Bioenergy and food production controversies. Carbon sequestration and carbon
pro .

pools.

Practical: ‘
1. Identification of Key stone species. ] :
2. To study phytoplankton and benthos in aquatic bodies.

: is of water for dissolved oxygen. .
. gnst?g:tl?on of biological oxygen demand and chemical oxygen demand. .
‘;‘ Case study of any hydroelectric power project in Uttarakhand with EIA prospective

using remote sensing and GIS.

SUGGESTED READINGS
-y, ﬁo Conservation Guide Nos. 12, 13/1, 13/3, 13/4, 13/6, 14. Rome.

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

: Locyl;:,’vood, M.. Worboys, G.L. and Ashish, K. 2006. Managing Protected Areas: A
~ Global Guide. |
4, Ramakrishnan, P.S., Saxena, K.G. and Chandrashekara, U.M. 1998. Conserving the
ed for Biodiversity Management. Oxford and IBH Publ. Co. Ne'w De'lhl
hard, P.P. 1998. Essentials of Conservation Biology. Boston University.

OINFORMATICS AND BIOLOGICAL DATA BASE

w and scope of bioinformatics, Bioinformatics and the Internet, Basic
puting in bioinformatics, Use of databases in Biology: primary databases:
I. PDE ized databases: PFAM, SCOP, PROSITE: database

ism-specific databases, miscellaneous
termination of protein structure, Gene and

RS (sequence retrieval system), Sequences

atabases searches with FASTA and

ationships, Protein families and pattern

resources, Conceptual models of
g ing and analysing structural
cture: CATH and SCOP,

2 and SAGE, Analysing
data, modeling and
rd
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7. Chemoinformatic resources, Conventions in representing molecules, Pharmainformatics.

SUGGESTED READINGS .
1. Attwood, T.K. & Parry-Smith, D.J. 1999, Introduction to Bioinformatics. Addison

Wesley Longman, Harlow, Essex.
5. Baxevanis, Andreas D. & Quellette, B.F. Francis 2004. Bioinformatics: A Practical Guide
{0 the Analysis of Genes and Proteins, 3rd edition. Wiley Blackwell.

3. Brown, T.A. 2006. Genomes 3. Garland Science.
4. Lesk, A.M. 2005. Introduction to Bioinformatics, 3rd edition. Oxford University Press,

Oxford.
5. Mount, D.W. 2004. Bioinformatics: Sequence and Genome Analysis. Cold Spring Harbor

Laboratory Press, U.S.
6. Parish, J.W. & Twyman, R.M. 2002. Instant Notes in Bioinformatics. Taylor & Francis.

7. Patthy, L. 1999. Protein Evolution. Blackwell Science Ltd., Oxford.
8. Primrose, S.B. & Twyman, R. Principles of Genome Analysis and Genomics. Blackwell,

Oxford.
9, Zyelibil, M & Baum, J.O. 2007. Understanding Bioinformatics. Garland Science.

.......

ormatics softwares and their downloading and installation.
on the database BLAST, FASTA.
3 alysis and modeling molecular pathways.

Y

t, seed health and its importance.
viruses, viroides and nematodes.

1o seeds and crops.

ugh flower, fruit and seed stock. Penetration

IVV'FV ' ’ ' »
Tmmhm
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e

. millets, pulses, oil crops, fibre
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