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SCHEME OF EXAMINATION, 2019-20.
M.Sc. I SEMESTER, BOTANY

THEORY ;
PAPER TITLE MAX. | Internal Total
MARKS. Assessmegxté marks
semingr
1 CYTOLOGY 80 20 100
i GENETICS 30 20 100
Hl MICROBIOLOGY,PHYCOLOGY AND 30 20 100
MYCOLOGY ; ,
% BRYOPHYTA,PTERIDOPHYTA AND 80 20 100
GYMNOSPERM : : -
| PRACTICAL
LAB COURSET T _BASED ON PAPER I & 1l 80 3 100
LAB COURSE.I[ BASEDONFPAPERTI &IV 80 20 100
@ TOTAL MARKS (Theory and Practical) 600
2 .
M.Sc. I SEMESTER, BOTANY
B THEORY '
= PAPER TITLE | MAX. Internal | Total
= MARKS | Assessment | marks !
ﬁ ‘ ‘Seminar
| L | TAXONOMY AND DIVERSITY OF PLANTS | 80 20 100
il MOLECULAR BIOLOGY 80 20 100
it ~ PLANTPHYSIOLOGY =~ | %0 20 160/
[\ PLANT METABOLISM 80 20 100

Choice Based Credit System: Semester 1] Course 'Fcféstry seed Technology.
Marks 100, Credit Points -03, Total Hours 50

PRACTICAL
LAB COURSET — TBASEDONPAPER [&1L 80 20 100
LAB COURSE-II BASED ONPAPER T & IV 80 20 100
_ TOTAL MARKS (Theory and Practical) | 600

TOTAL MARKS OF SEMESTER T &I1 - 1200

NOTE : Botanical excursion (within or outside Chhattisgarh) is compulsory for the Students of
MS8c.




Time-5 Hours

PRACTICAL SCHEME, LAB COURSE- |
M.Sc. | SEMESTER (BOTANY)

Maximum Marks 100

DB N

g
Lo

Exercise based on Cytology -
Exercise based on Phycology
Exercise based on Mycology
Spotting L
Viva-voce

Sessional {internal Assessment)

20 Marks
20:-Marks
15 Marks
15 Marks
10 Marks
20 Marks

Time-5 Hours

“Total- 100 Marks

PRACTICAL SCHEME, LAB COURSE-Ii
M.Sc. | SEMESTER (BOTANY)

- Maximum Marks 100

N BN

. Exercise based on Genetics

Exercise based on Bryophyta
Exercise based on Pteridophyta
Exercise based on Gymnosperm
Spotting ' :
Viva-voce

Sessional (Intemal Assessment)

10 Marks

15 Marks
15 Marks -
15 Marks
15 Marks
10 Marks
20 Marks

Total- 100 Marks
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Time-5 Hours

PRACTICAL SCHEME, LAB COURSE- |
M.Sc. i SEMESTER {BOTANY)

Maximum M arks 100

Gbhw s

Exercise based on Molecular biology 20 Marks
Exercise. based on plant descriptlon {2 plants) 35 Marks
Spotting 15 Marks .
Viva-voce - 10 Marks
Sessional (Internal Assessment) 20 Marks,

Time-5 Hours

PRACTICAL SCHEME, LAB COU SE-ll
M.Sc. Il SEMESTER (BOTANY)

Mmmmarks 100,

S

Exercise based on Paper-iif ... 80Marks -
Exercise based on Paper-IV. o 25Marks
Spotting , 15 Marks.
Viva-voce _ e 10 Marks
Sessional (Internal Assessment) 20 Marks'

“Total- 100 Marks




M.Se. SEMESTER -

PAPER -1
CYTOLOGY
MAX.MARKS-80

UNIT

* The dynamic cells, Structural organization of the plant cell, specialized plant cell type
chemical foundation, biochemical energetics. :
Cell wall - Structure and functions, biogenesis growth,

*» Plasma membrane; structure, models and functions, site for ATPase, ion carriers
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] channels and pumps, receptors.
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Chlwoplas@stmcmre, genome organization, gene expression, RNA editing.
Mitochondria; structure, genome organization, biogenesis.
Plant Vacuole - Tonoplast membrane, ATPases transporters as a storage organelle.

UNIT-IIH

Nucleus : Structure, nuclear pore, Nuclessome orgatization,

Ribosomie- Structure and functional significance. ; ;

Cell cycle and Apoptosis; Control mechanisms, roleof cyclin dependent kinases.
Retinoblastoma and E2F proteins, cytokinesis and cell plate formation, mechanisms

of programmed cell death.

* & & »

UNIT-IV

¢ Other cell organelles: Structure and functions of microbodies, microtubules,
mierofilaments, Golgi apparatus, lysosome, endoplasmic reticulum.

¢ Techniques in cell biology: Immuno technigues, in situ hybridization to locate
transcripts in cell types FISH, GISH, Confocal mieroscopy. ;
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LIST OF PRACTICALS

* Identification of different stages of mitosis from suitable plant material. (onion 100t tips,
garlic root tips ). o

< Identification of majosis from suitable plant material. {Onion floral buds).
Iselation of ¢ell orpanelles : Mitochondria, Chloroplast, Nugleus, Lysosonies and there
assay by succinate dehydrogenase activity ( Mitochondria). acid phosphatase activity
{Lysosomne}, acetacarmine staining (Nucleus) and microscopic observation {Chloroplast).

* Stwdy of mitotic index from suitable plant material.

*  Study of cyclosis in cclls of suitable plant material.

Suggested Reading:- ‘ N

1. De Robertis and De Robertis 2005 (Eight edition) (Indian) Cell and Molecular Biology,

Lippincott Williams, Philadelphia. {B.I Publications Pvt. Ltd. New Delhi]. ‘

Sadova David - 2004 (First Indian Edition). Cell Biclogy, New Delhi.

Albert Etal 2002 {Fourth Edition). Molecular Biology of the cell, Garland Science (laylar

and Francis) New York Group (wt) o

4. Lodish Etal 2004 (Fifth Edition). Molecular Cell Biology, W H Freeman and company,
New York. ‘ '

3. Giese Arthur 1979 (Fifth Edition). Cell Physiology, Toppan company Ltd., Tokye, Japan.

6. Cooper G.M and Hausman R.E 2007 (Fourth Edition). The Cell molecular approach
Sinauer associate, Inc, Suderland (LisA). '

7. Powar C.B 2005 (Third Edition). Cell Biology, Himalaya Publishing, Mumbai,

8. Roy S.C and KKDc 2005 (Second Edition). Cell Biology, New central Book Agency Private
Lid., Kolkata. ' : e e 0 .

9. Krishnamurthy, K.V 2000. Methods in Cell Wall Cytochemistry. CRC Press, Boca Raton,
Florida, ; \

i0. Buchanan BB, Gruissm W. and Jones R.L 2000. Biochemistry and Molccular Biglogyof
Plant. American Society of Plant Physiologist, Maryland, USA. L

11.. De D.N 2000, Plant Cell Vacuoles : An‘Introduction. CISRO Publication, Collingwood,
Australia. \ ‘ o ‘

12, Kleinsmith L.J and Kish V.M 1995, Principles of Cell and Molecular Biclogy (Second
Edition). Happer Collins College Publishers, New York, USA. , :

13. Lodish H., Berk A, Zipursky, S.L Matsudaira P, Baltimore D. and Dameli 1.2000.
Molecular Cell Biology (Fourth Edition). W H. Freeman and-Company, New LISA.

14. David Freifelder 1996. Essentials of Molecular Biology, Panima Publishing Company

15, Gerald Karp 1999 Cell and Molecular Biology- Concept and Expts. John Wiley and Sene
Ine, USA, :
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PAPER - 11

GENETICS .
| MAX.MARKS-$0

UNIT-

* Chromatin Organization : Chromosome structare “and packaging of DNA, molecular
organization of centromere and telomere, nucleolus and ribosomal RNA - genes,
euchromatin and hetrochromatin, Karyotype, banding pattern specialized types of
chromosomes, polytene, lamnp brush, B chromosomes and sex chromosonies; : :

s Molecular basis of chromosoie pairing chromiosomal aberratiéﬁ’ and polyploidy.
UNIT-11

* Mapping of Bacteriophage genome, Phage phenotvpe, recombination in phage, genetic
transformation and transduction in bacteris. Y

UNTT-IN

*  Genelic recombination & genetic mapping: Mechanism of crossing over, molecular
mechanism of recombination, role of Rec-A ,Rec-B, Ree- C and Ree-D enzymies, site
specific recombination, linkage, linkage group, genetic marker. :

UNIT-1V

. Alien gene trausfer through chromosome manipulation; Transfer of whols génomc
examples from wheat, arachis & brassica. Transter of individual chromosomes &

chromosome segment; methods for detecting alien chromatin, production.

]
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LIST OF PRACTICALS-

i Stgining of salivary gland chromosomes of Chironomas larva or Drosophila:
Isolation of DNA and its quantification by UV- spectrophotometric method.
Isolation of RNA and its quantification by UV- specirophotometric method.
Isolation of DNA by Agarose gel electrophoresis. '
Transformation in Bacteria @

. Transduction in Bacteria,

Bl Ly

iy 1

Suggested Readings:

1. Albert B. Bray, D Lewis, ] Raff, M. Robert, K. and Walter 1989, Molecular,
Biology of the Cell (Second Edition) Garland Publishing Inc, New York.

2. Atherly, A.G,, Girton, J.R. and McDonald, J.F 1999. The Science of Genetics
Saunders College Publishing, Frot Worth, USA: i

3.Burnham, C.R 1962, Discussions in Cytogenetics. Burgess Publishing Co.
Minnesota, ’ ‘

4. Busch, H. and Rothblum. L 1982, Volume X, The Ceil Nucleus tDNA part A,
Academic Press. B

5. Hartk D.L and Jones, E.W 1998 Genetics: Principles and Analysis (Fourth
Edition). Jones and Bartlett Publishers, Massachusetis, USA. f

6.Khush, G.8 1973. Cytogenetics of Ancuploids. Academic Press, New York,
London. : ‘

7Karp, G. 1999. Cell and Molecular Biology : Concept and Experiments. John -
Wiley and Sons, Inc., USA. ‘ ‘ e :

8. Lewin, B. 2000. Gene VI Oxford University Press, New York, USA.

9.Lewis, R. 1997. Human Genetics : Concepts and Application (Second Edition).
WCB McGraw Hill, USA. : ;

10. Malacinski, G.M and Freifelder, D. 1998 - Essentials of Molecular Biology
(Third Edition). Jones and B, Artlet Publisher, Inc,, London. :

11. Russel, P.J. 1998. Genetics (Fifth Edition). The Benjamin/Cummings Publishing

Company IND., USA. ;
12. Snustad, D.P and Simmons, M.J 2000, Principles of Genetics (Second Edition).
John Wiley and Sons Inc., USA.

13. Gardner and Simmons Snustad 2605 (E1ghth Edition). Principles of Genetics,
John Wiley and Sons, Singapore. ERE

14. Sariu C 2004 (Sixth Edition) Genetics: TATA McGraw-Hili Publishing
Company Lid., New Delhi : .

15, Ahluwalia K.B 2005 (First Edition). Genetics, New Age International Private

Lid. Publishers, New Delhi, .

16. Burus and Bottino 1989, (Sixth Edition). The Science of Genetics. Macmillan
Publishing Company, New York (USA). -

17. Pawar C.B 2003 (First Edition). Genetics Vol. Tand 1L Himalaya Pubiishing

Ty
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House, Mumbai. - ' ‘
18. Strickberger 2005. (Third Edition). Genetios. Prentice Hall of India Pvt, Ltd.,
New Delhi. _ e
19. Verma and Agarwal, Genetics, S. Chand Co, New Delhi..

20. Singh B.D 2004. Genetics. Kalyani Publication, Ludhiana.
21. Gupta P.K Genetics and Cytogenctics, Rastogi Publications.
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PAPER - 111
MICROBIOLOGY, PHYCOLOGY AND MYCOLOGY
MAX.MARKS-80 .

UNIT-I
* - Archaebacteria and Eubacteria : General account, ultra structure, nutrition and

reproduction, biology and economic mportance.

*  Cyanobacteria : Salient feature and biological inponance.

UNIT-11 _
¢ Viruses : Characteristics and ulira structure of virons, isolation and purification of
viruses, chemical nature, replication, transniission of viruses, economic importance,

. Phytqpkasma : General chasacteristic and role in causing pjianz diseases.

UNIT-IH .
¢ Phycology :  Algaein diversified habitats (terrestrial, freshwater, marine}, thallus
organization, cell ultra structure, reproduction { vegetative, asexual, sexual}.

*  Criteria for classification of Chlorophyta, Xanthophyta; Bacillariophyta, Phacophyta and
Rhodophyta, .

* Economic importance of algae;

UNIT-IV ,
* Mycology : General charaéters of fungi, substrate relationship in fungi, cell structure
unicellular and multicelluiar organization, cell wall composition, nutrition (saprobic
biotrophic, symbiotic) reproduction, (vegetative, asexual, sexual) heterothallism,
heterokaryosis, Para sexuality, recent account of Mastigomycotina, Zygomycoting, -
Ascomycotina, Basidiomycotina, Deuteromycotina, Mycorrhiza, fungi as biocontrol agent.

F gk g VSRR . o




LIST OF PRACTICALS

ALGAE: -
2. Cyanophyta: - Range of thallus organization and reproductive structures, types :
showing unicellular, gonical, conical, filamentous, branched (pseudo and true branched) .

b. Chlorophyta: - Chlamydomonas, Gonium, Pandorina, Eudorina, Volvox, Chiorella,
Pediastrum, Hydrodictyon, Scenedesmus, Ulothrix, Cladophora, Draparnaldia,
Drapamaldiopsis, Fristschiella, Chara, Nitella, Coleochacte, Ulva,, Caulerpa, Oedogoniun,
Zygnema, Spirogyrg, .

¢. - Phaeophyta: -Ectocarpus, |, Dictyota, Padina, Sargassum.

d. Rhodophyta: -Porphyra, Batrachospermum, Gelidium, Gracillaria, Champia Polysiphonia.

FUNGEL -

Thallus organization, Spore producing organs, Tissue differentiation and

accessory structures of following - = \

a. Mastigomycotina: - Synchytriuny sSaprolegnia, Achlya, Peronospora, Plasmapora, Albugo,
Sclerospora. ' :

b. Zygomycotina: -Mucor, Rhizopus, Pilobolus. : , /

¢. Ascomycoting: - Taphrina, Protomyees, Erotium, , Trichoglossum, Erysiphe, Phyllactinia,
Uncinula, ' o ’
d. Basidiomycotina: -Uromyces, Ravenelia, Monosporidium, Melampsora,Ustilago, Agaricus,
Pleurotus, Ganoderma,Polyporus, Cyathus, Lycoperdon, Phallus, Geaster.

e. Deuteromycotina: - Aspergillus, Penicillium, Fusarium, Cercospora, Colletotrichum,
Alternaria, ‘

Suggested Readings : - : ‘ ’ \

1. Alexopoulus C.J, Mims C.W. and Blackwel M.11995. Introductory Mycology. John Wiley
and Sons Inc. : ‘

2. KumarHD. 1988, Introductory Phycclogy. Affiliated Fast-West Press i, New Dethi.

3. Mehrowra RS end Angja R.S 1998, An introduction to Mycology. New Age Intermediate
Press; : \

4. Rangaswamy G. and Mahadevan A. 1999, Diseases of crop plants in India (Fourth
Edition) Prentice Hall of India Pvt. Lid. New Delht. .

5. Webster J. 1985, Introduction to Fungi. Cambridge Unjversity Press.

6. Hawker L.E. 1967, An Introduction to. Fungi Cambridge.

7. Kamat MN 1959; Hand Book of Mycology, Prakash Publication.

8. Vashista BR & A K Sinha 2005. Botany for degree students - Fungi, S$.Chands
Publication. - \

9. Vashista BR & A K Sinha 2005, Botany for degree students = Bryophta, 8. Chands
Publication. ) e

10, -Ainsnorth G.C 1973, The Fungi Vol IV A, IV B Aeademic Press.

11. ‘Bessey 1950. Morphology and Taxonomy of fungi. The Blakistan Co. ‘

12. Burnett 1L.H. 1968. Fundementals of Mycology. Edwards Amold Publication.

ke
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13, Mories 11986, An Introduction to the Algae. ‘C&ﬁibfidge Umvm*sfitly Press, UK.

14. Round F.E. 1986. The Biology of Algae. Cambridge University Press, Cambridge
15 Vashista B.R & A K Sinha 2005, Batany for degree students — ~ Algae, S.Chands
Publication
15. Vijayraghavan M.R and Bela Bhatia (1997), Red Algae : Struuturc, &in‘amctm and
Reproduction; APH publishing Corporaticns, New Delhi, b
16. Vijayraghavan M.R and Bela Bhatia (1997}, Brown Algae : Structure, ukrastructure and
Reproduction, APH publishing Corporations, New Dei!*;
17. Fritsch F.E {1945). The struciure and reproduction of the algae Voiume Tand Il
Cambridge University Press.

18. Chapman V.J and Chapman D.J (1973). Thje Algae Macmillon and company. New York,

15, Bold HC and Wyme M.J (1975). Introduction to the Aiggxz" structure and rcpmductmn
prentice hall Biological Science Series.
20. Pandey 8.N. A Text-book of Botany Volumne , Vikas Pubizcatxmzs
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PAPER -1V,
BRYOPHYTA, PTERIDOPHYTA AND GYMNOSPERM
 MAX.MARKS-80

UNITA

'} Bryophyta : = morphology, structure, reproduction, life history, = distribution,
classification. , , .

L General “account  of Marchantiales, Jungermanniales, Anih@cemtaies, Sphagnales,
Punariales and Polytrichales. Economic and ecological importance:

UNIT-11

- Pteridophyta : -morphology, anatomy and reproduction, classification, evolution of
stele, ' L ¥
. Heterospory dnd omgin of seed habit, general account of fossil peridophyta
O Introduction to Psilopsida, Lycopsida, Sphenopsida and Preropsida.

UNIT-1H

- Gymnospern : General charneters of gymnosperm mentioning diversity.

4+ Classification of gymnosperm. 5

-+~ Resemblances and difference amongst gymnosperm, pteridophyta and angiosperm.
27 Gymupospern distribution in India: :

= Gymnosperm Biotechnology.

Economic importance of gymnosperm.

7% Origin and evolution of gymnosperin stele.

It Structure and theories regarding origin of Paleozoicovule. .

UNIT-IV
Cayioniales, Pentoxylales

¢ Extant gymnosperm : Cycadales, Ginkgoales, Coniferales, Ephidedrales Gaﬁtéie;s,ai;d
Welwistschiales. # : Lo g

dediwn

_: Extinct gymnosperm ¢ general account ~of p:eti&éspexmaics; Giossep‘texidaigs{
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LIST OF PRACTICALS

Bryophyta: -
a. Hepaticopsida: - Riceid, Mafchaxma Targionis, Astrells, Pnreﬁa Cyaihodmm,
Plagiochasma,
b. Anthocerotopsida: -Anthoceros, Notothylfus.
¢. :Bryopsida: *Sphagnum, Funaria, Polytrichum,
Pretidophytas-
3. Study of the following members to observe arrangement of Sori on a receptacie : -
Isoetes; Osmunda, Angiopteris. Ceratopteris, Achrostichum Gleichinia
b, Morphology, Anatomy and reproductive structures of ; -
Psilotum, Selaginella, Lycopodium, Equisetum, Ophioglossum, Lygodmm Ptcm, Ptendmm
Salvinia, Adiantum, Azolla.
Gymnosperms: -
Morphology, Anatomy and reproductive structures of ~Cycas, Zamia, Gmkgs Pinus,
Cryptomeria, Juniperous, Araucaria, Taxus, Cedrus Thujs, Podocarpus, Guetum, Ephedra,

Suggested readings:
1.SpomeK.R. 1991, The Morphology of Pieridophytes. B.I Pubi 1shmg P&'i Lid. Bombay.
2.Stewart W.N. and Rathwell G.W. 1993, Palecbotany and the Evolution of plants.
Cambridge University Press.
3. Bhatnagar 8.P and Moitra Alok 1996. (Jynumsgeg}m Neaw Age Intematiopal Pyt Lid.
Pui::izshe;‘s New Delhi, 470 pp.
4. Biswas C and Johari B.M 2004, The G)mnespezma Narosa Pubhahmg House, New Delhi.
497 pp.
Sporne K.R 1965. The Morphology of Gymmuosperms London, pp. 216.
Bierhorst D.W. 1971, Morphology of Vascular Plants. New York and London,
Chamberlain C.J 1934, Gymnosperns-Structure.and Evolution, Chicago. (Page 19)
Coulter I'M. and Chamberlain C.J. 1917. Morphology of Gymnosperms, Chicago.
Foster A.S and Gifford EM 1959, ComparatweMorphoiogy of Vascular Plants. San
Francisco.
10. Maheshwari P.and Vasil, Vinla 1961 -Guetuny Dathi,
11. Vashishta P.C, A R. Sinha, Anil Kumar. 2006, Gymnosperms. § S.Chand. ?u%iiea{ien
12. Vashishta P.C. 2006. Pteridophwvtes. §. Chand,
13 Parihar N8, 1996. Blolegy and Morphology of Peridophytes. Centm Booac Depot
Allahabad
14, Parihar N.S. 1991. Bryophyta. Central Book Depot, Allahabad.
15, Puri P. 1980. Bryophytes. Atma Ram and Sons, Delhi. : '
16. Vashista B.R & AK Sinha 2005. Botany for degroe students - Bryophta, $.Chands
Publication
17.-Sporng. Morphelogy of Bryophyies Oxford Publishing House .
18. Rashid A (1998). An mtmductlon to Bryophyta, First edition, Vi ﬁass ?ubhshmg House Pvi,
Ltd; New Delhi
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PAPER -1

TAXONOMY AND DIVERSITY OF PLANTS

MAX.MARKS-80
UNIT-
* Plant nomenclature : Bmemm{ Nomenclature, Intemanonal code " of Batamaai
nomenclature.
o Plant zdeﬂnﬁcanoa Berbana Botamcai gardens, Taxfmomzc hieramre Taxonomic-
keys.

» Taxonomic hxeramhy Ma;er ‘categories, minor categories specxes concept.
* Taxonomic evidences - M@rphaimy, Anatomy, Palynology, Embryology, Cytology,
Photochemistry, Genome analysis and Nucleic acid h}bndzzmzon, :
* Geographical mfonnauon system (GIS).
UNIT-II

* Pre Darwmz.an C‘iassxﬁcatwn Based on form relationship (Benthem aﬁd Hooker )
¢ Post Darwinian- Czassxﬁﬁmon Engler and Prant], Bessey' 5 Hnichmson Takma;an and

Cronquist;
*. Recent modxﬁcatmns Dahigren s system of classification.

Fossil angiosperm.

UNIT-II

Study of following families with particular n tic gosﬁa@n i}h}fiegeny,
evolutionary trends and -economic  import i¢ ;

- Magnoliaceae, "Nympha::aceae, Stercuhaee . ,
Umbelliferac,  Asteraceac, ~ Sapotaccae, Bignoniace
Euphorbiaceae, Moraceae. :

UNIT-IV

o Study of following families with particular mﬁereaza& 0 me
Evolutionary trends and economic importance, ]
ngmeraceac, Commelmaceae, Cyperacese, Po

*t*ﬁig‘




LIST OF PRACTICALS:-

Angiosperms; = ,

1. Methods of non-destructive field collection-and documentation ~

2. Techniques of herbaria preparation. ‘ v

3. Morphological characterization of selected families of dicots and monocots
and identification upto families. § g

4. Preparation of antificial key based on appropriate character combination;

5. Identification of genus and species from Monocots and Dicots , \

6. ldentification of given plant up to species with the help of modern flora keys.

Suggested readings: - «

1. Blatter E and W.S Millard. 1929, Sone Beaunful Indian Trees ] Bom, Nat Hist Soc.33:624-
635. ‘ e

2. Bor N.L 1943, Manual of Indian Forest Botany. London. :

3. Cliford H.T and W. Stephenson. 1975 An Introduetion to Numerical Taxonomy:
Academic Press. N.Y. e ‘ ‘

4. Cole A.J (Ed.) 1969. Numerical Taxonomy. Academic PressN.Y. ‘

5. Cronquist, A. 1968. The Evolution and Classification of Flowering Plants. Thomas Nel and
Sons; Lid Lendon v , :

6. Davis P.Hand V.H Heywood 1963. Principles of Angiosperm Texonomy. Oliver and Boyd
London, ' e

7. “Heywood V.H 1967 Plant Taxonomy, London. £

8. Lawrence, GH M 1951, Taxonomy of Vascular Plants. N.Y.-

9. Lawrence G:H.M 1955. An Introduction to Piant Taxonomy N.Y. ,

10. Rendle A.B. 1925. The Classification of flowering plants. 2 Vols. London.

11. Santapau H. 1953. The Flora of Khandala on the Western Ghats of India.

12, Singh V. and D.K Jain, 1981 Taxonomy of Augiosperms. Rastogi Publication, Meerut.

13. Swingle D.B. 1946. A Text book of Systematic Botany. Mc Graw Hill Book Ca. New York.

14. Pande B.P 1997. Taxonomy of Angiosperms. S.Chand Publication. - ' « e

15. Takhtajan A. 1969, Flowering Plants; Origin and Disposal. =~~~
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PAPER - TI
MOLECULAR BIOLOGY e
’  MAX.MARKS-80

s caibinat

UNIT-I

* RNA and DNA Structure. A, Band Z Forms, replication , damagfé and repair
Jranscription, wanslation. \

UNIT-11

* Molecular Cytogenetics : Nuclear DNA content, C-value paradox, Cot curve and its

Significance, restriction mapping - concept and techniques, multigene families and their.

evolution, in situ hybridization and techniques, chromosomes micio dissection and micro
cloning, flow cytometry and confoeal microscopy and karyotype analysis.

UNIT-1H
+  Gene structure and expression fine structure of gene, Cis-trans lest, fine structure analysis
of eukaryotes, introns and their significance. RNA. splicing, regulation of gene expression

in prokaryotes and eukaryotes.

¢ Protein sorting: Targeting proteins to organelles.

UNIT-1V

» Mutation: Spontaneous ind induced mutation, physical and chemical mutagens molecular

basis of gene, transposable elements in prokaryotes and eukaryotes, mutation induced by

transposones, site directed mutagenesis, inherited human diseases and defects in DNA
repair, translocation, intersect Robertsonian translocation, B-A translocation.

REHCRH

Suggested Readings:

1. “Albert B. Bray, D Lewis, ] Raff, M. Robert, K. and Walter 1989; Molecular
Biology of the Cell (Second Edition) Garland Publishing Inc, New York.

2. Atherly, A.G., Girton, J.R. and McDonald, 1.F 1999. The Science of Geneties.
Saunders College Publishing, Frot Worth, USA. '

3. Burnham CR 1962 Discussions in Cytogenetics. Burgess Publishing Co.
Minnesota. ~ :

4. ‘Busch, H. aind Rothblum. L 1982, Volame X, The Cell Nucleus tDNA part A

Uhou?
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8.
9

10

1L

18,

19,
26 ,
. Gupta P.X Genetics and Cytogenetics, Rastogi Publications.

)
-

Academic Press. ’ S
Hartk D.L and Jones, E.W 1998 Geuetics: Principles and Analysis (Fourth
Edition). Jones and Bartlett Publishers, Massachusetts, USA.

Khush, G.$ 1973 Cytogenetics of Aneuploids. Academic Press, New York,
London, '

- Karp, G. 1999. Cell and Molecular Biology : Concept and Exﬁerimcats. John

Wiley and Sons, Inc,, USA.
Lewin, B. 2000. Gene VIL Oxford University Press, New York, USA.
Lewis, R. 1997. Human Genetics : Concepts and Application (Second Edition).
WEB McGraw Hill, USA. ’ \
- Malacinski, G.M and Freifelder; D, 1998 : Essentials of Molecular Biology
{Third Edition). Jones and B. Artlet Publisher, Inc., London.
Russel, P.J. 1998, Genetics (Fifth Edition). The Benjamin/Cummings Publishing
Company IND., USA. . »
Snustad, D.P and Simmons, M.J 2000. Principles of Genetics (Second Edition).
John Wiley and Sons Inc., USA. : ’ ’

- Gardner and Simmons Snustad 2005 (Eighth Edition). Princiz:fics of Genetics,

John Wiley and Sons, Singapore. v ,

Sariu C 2004 (Sixth Edition) Genetics. TATA McGraw-Hill Publishing
Company Ltd., New Delhi. ' : :
Ahluwalia K.B 2005 (First Edition). Genetics. New Age Hiternational Private
Ltd. Publishers, New Delhi (Puge 12 i

Burus and Bottino 1989. (Sixth Edition). The Science of Genetics. Macmilian
Publishing Company, New York (USA)

- Pawar C.B 2003 (First Edition). Genetics Vol. I and 1L Himalaya Publishing

House, Mumbai

Strickberger 2005. (Third Edition). Genetics. Prentice Hall of India Pvi. L,
New Delhi: ‘

Verma and Agarwal, Geneties, $. Chand Co, New Delhi..

Singh B.D 2604. Geuneties. Kalyani Publication, Ludhiana.
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PAPER - 1

PLANT PHYSIOLOGY B
' MAX.MARKS-80

UNIT-1

*  Membrane transport and translocation of water and solutes: Plant-water relation,
mechanism of waler transport throagh Xylem, root microbe interaction in facilitating
nutrient uptake. Comparnson of xylem and phloem transport, phlsem loading and
unloading, passive aiid active solute transport, hembrane i}‘anﬁxﬁcﬁ systent: '

UNIT-11

¢ Signal Transduction : Overview, receptofs and G proteing, Phospholipids signaling, role
‘of ‘eyelic nycleotides, calcmm-calmoéaiiﬁjc’:,asf:ade, diversity in protein kinases and
phosphatases, specific signaling mechanism- two component sensor regulatory System in
bacteria. . : : '

UNIT-II , Sy

® Siress physiology : Plant responses to biotic and abiotic stress, mechanism of biotic and

abiofic stress tolerance, HR Fundamental and SAR, water deficit and drought resistance
salinity stress, metal toxicity, freezing and heat stress, oxidative stress. ‘

UNIT-IV

¢ Fundamentals of enzymology : General aspects of allosteric yﬁxechaaism, regulatory &

active sites, isozymes, kinetics of enzymatic catalysis, Michaelis-Meaton equation and its
significance. ‘

* Sensory photobiology, History of discovery of phytochromes aud cryptochrons ang their
photo chemical and biochemical properties, photophysiology of light under responses

«cellular localization, and molecular mechanism of action of enzyme.
xs-:ti*i:

Suggested Reading -

1. Moore T.C. 1989. Biochemistry and Physiclogy of Plant Hormones Springei -
Verlag, New York, USA. ( - : ‘

2. Nobel P.8 1999, Physiochemical and Environmental Plant Physiology (Second
Edition) Academic Press, San Diego, USA, o . iy
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3.

Salibury F.B and Ross C.W 1992, Plant physiclogy (Fourth Edition) Wadsworth
Publishing Company, California,USA. - o :

Singhal G.S., Renger G., Sopory, S.K. Irrgang K. D and Govindjee 1999, ,

Concept in Photobiology; Photosynthesis and Photomorphogenesis. Narasa Publishing House,
New Delhi- f ‘

Taiz L. and Zeiger E. 1998. Plant Physiology (Second Edition). Sinauer Associates, Inc.
Publishes, Massachusetts, USA. ‘

6. Thomas B. and Vince-Prue D. 1997, Photoperiodism in Plants (Second Edition)

Acadainic Press. San Diego, USA.

7. Verma S.K. and Verma Mokit 2007. A.T.B of Plant Physiclogy, Biéchmﬁisiry

and Bictechnology, $.Chand Publications.

8. Lehninger A.C 1987. Principles of Biochinistry, CBS Publishérs and Distributers

(Indian Reprint)
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PAPER -1V

PLANT METAROLISM
MAX.MARKS-80

UNIT-1

* - Photosynthesis : General concepts and historical background, evolution of photosynthetic
apparatus, photosynthetic pigments and light harvesting complexes, photo oxidation of
water, mechanism of elactron and proton transport, Carbon assimilation the Calvin cycle,
photorespiration and i1s significance, the Cy cycie, the CAM pathway, biosynthesis of
starch and sucrose, physiological and ecological considerations.

UNIT-I

*  Respiration and lipid metabolism : Overview of plant respiration, glycolysis; Kreb cyele
(TCA cycle), electron transport and ATP synthesis, Pentose phosphate pathway, alternative
oxidase system, structure and function of lipids, fatty acid biosynthesis, synthesis of
membrane lipids structural lipids and storage lipids and their catabolism Glyoxylate cycle.

UNIT-I ‘
¢ Nitrogen and Sulphur metabolism : Overview, biological nitregen: fixation, nodule

formation and nod factors, mechanism of nitrate uptake and reduction ammoniim
assimilation, sulphur uptake, transport and assimilation,

UNIT-IV

+ _Plant growth regulators and elicitors ; Physiéiqgicai effects and mechanism of action of
auxins, gibberellins, cytokinins, ethylenes, absicisic acid, brassinosteroid, polyniines
Jasmonic acid and salicylic acid, hormons receptors,

*» - The flowering process:- Photoperiodism and its significance, endqgeneoas clock andits
regulation, floral induction and development, Genetic molecular analysis, role of
vernalization. :

Haerdd

W e

A\

{



LIST OF PRACTICALS:- (Paper [l and vy
1. Determination of osmotic pressure of cell sap by plasmolytic matfzcd
2. Determination of Diffusion pressure deficit in potato tuber.
3. Determination of oimbibitions pressure of seeds of different catagcnes
{ protein, lipid, carbohydrate containing seeds). ’
4.To compare the rate of imbibition of fatty and stafci}y Seeds.
§. Determination of osmotic pressure of cell sap by plasmolytic method.
8. Determination of effect of temperature on the permeability of plasma membrane of
beet root.

7. Determination of effect of different arganic solvents { alcohol, formaline, beﬂzene) on.

the permeability of plasma membrane of beet root.
8. Determination of effect of different concentration of organic sclvents
{alcohol, formaline, benzene) on the permeability of plasma membrane of
heet rool. :
. Determination of effect of different Phytohormones on the germination of seeés ‘
10. Determination of effect of different concentration.of auxms on ihe germmatzon of
seeds
11. Determination of the rate of respiration by Ganong's Respirometer.
12. Determination of the rate of respiration by Pipette manometer.
13. Determination of R.Q. of carbohydrates by Ganong's Respirometer.
14. Determination of R.Q. of lipids by Ganong's Respirornater.
15. Determination of R.Q. of proteins by Gancag"s;ﬂeépimmeteﬁ
18. Separation of chi lorophyll pigments by paper chromatagraphy
17. Separation of chlorophyll pigments by circular paper chromatcgraphy
18. Qualitative analysis of Organic acids by paper ahfematography
19 .Qualitative analysis of amino acl ids by paper chmmatogra;zhy
20.Qualitative analysis of sugars by paper chromamgraphy
21, Separation of A.A by thin layer chramatcgraphy method.
22. Separation of chlorophyll by thin layer chromatography.
23.Determination of the effact of CO» concentration on the rate of photosynthesis by
inverted funnel method.

W\g‘@/\g\x;
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24. Determination of the effect of CO2 concentration on the rate of photosynthesis by

wilmot's bubbler.

25. Determination of the effect of intensity of light on the rate of photosynthesis by
wilmot's bubbler.

26. Determination of the effect of intensity of light on the rate of photosynthesis by
inverted funnel method. :

27. Determination of the effect of quality of light on the rate of photosynthesis by
inverted funnel method.

28. Determination of the effect of quality of light on the rate of photosynthesis by
wilmot's bubbler: '

1. Preparation of molar and molal solutions .

2. Preparationof percentage solution.

3. Preparation of normal solution of solute.

4. Preparation of normai solution of acid and base.

5. Demonstration of Brownian movement in theiatex of ;Caimmpés. < |
6.Demonstration of tyndall effect: . |
7.Demonstration of plasmolysis and deplasmolysis in plant cell.

8.Demonstration of exosmosis and endosmiosis in grapes :and resins.
9.Demonstration of the rate of respiration of fiower buds by pipette mano-meter.
10. Demonstration of evolution of O during photosynthesis by inverted funnel method.
11. Demonstration of the rate of photosynthaszs by mverted funnei method.
12.Demonstration of the rate of photosynthesis by wilmot's bubbier

13. Determination of the effect of temperature on the rate cf ghstosynthesis by inverted ‘

funnel method.

14. Demonstrationof the rise of temperature during seed germmatmn
15. Demonstration of evolution of CO: during respiration.

16. Demonstration of fermemtation by Kuhns tube..

W > A



... 08 B R R

17.Demonstration of Determination of R.Q. of organic acscts hy Gancmg s
Respirometér.
18. Effect of phytohormones on the growth of seedling.

BIQCHEMISTRY PRACTICALS

1. Qualitative estimation of amylase enzyme activity in the germ inating seeds of

wheat.

2. Qualitative estimation of amylase enzyme activity in potato tuber.

3. Qualitative estimation of catalase enzyme activity in the kgerminatmg seeds of
wheat.

4. Qualitative estimation of catalase enzyme activity in potato tuber. ]

5. Effect of enzyme concentration on the rate of ﬁa%aiase enzyme actmty in potato
tuber.

6. Effect of enzyme concentration on the rate of catalase enzyme activ;ty inthe
germinating seeds of wheat.

7. Effect of enzyme concentration'on the rale of amylase enzyme activity in of
potato tuber. .

8. Effect of enzyme concentration on the rate of amylase enzyme activity in the
germinating seeds of wheat, ‘

9. Effect of substrate concentration on the rate of catalage enzyme activity in the
germinating seeds of wheat. |

10.Effect of substrate concentration on the rate of @té}a’s& enzyme activity in
potato tuber. ’

germinating seeds of wheai

Sussested readings

I.  Moore T.C. 1989. Biochemistry and Physiology of Plant Hormones Springer ~
Verlag, New York, USA

2. Nobel P.§ 1999, Physiochemical and Enwmnmentai Plant ?hyszolcgy {Second
Edition) Academic Press, San Diego, USA.

3. Salibury F.B and Ross C.W 1992. Plant physiology (Fourth Edition) Wadsworth
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Publishing Company, California USA.

Singhal G.S., Renger G., Sopory, 8.K. Irrgang K.D and Govindjee 1999,

Cencept in Photobiology; Photosynthesis and Photomorphogenesis. Narosa Publishing House,

New Delhi

5. Taiz L. and Zeiger E. 1998, Plant Physiology (Second Edhmn) Sinauer Associates, Inc.
Bublishes, Massachusetts, USA.

6. Thomas B. and Vince-Prue D, 1597, Photoperiodisim i in Plants (Second Edmon)
Academic Press, San Diego, USA.

7. Verma S K. and Vernia Mohit 2007. A/T.B of Plant Physiology, Biochemistry
and Biotechnology, §.Chand Publications.

8. Leninger A.C 1987. Principles of Biochmistry, CBS Publishersand Distributers

{Indian Reprint)

o

M.Se. I semester
| Syllabgs

Course:- Forestry seed Technology
Max. mark :~100
Total hours;- 50
Credit point:- 03
Unit=1
*Definition and importance of seed in the life of plants and huge plantatxcn
*Program of reforestation formation of seed from ovule.
*Morphological structure Raémspeﬁmc seeds.
*Unitegmic and Bitegmic seed. Endospermzc Non —-enéespcnmc and I’erxspcnmc seed winged
seeds.
10 hours
Unit i
* Basic properties of seedi-Vitality ,Viability and Vigour,
*Seed variability ~External variation JInternal variation Chemwa} varxatmn Phys;oiogmai
variation .
*Macrobiotic , Mesobiotic and Microbiotic seed .
*Seed germination hypogeal .epigeal , semi-hypogeal, Cryptogeal Devomau and Yiviparous
10 houts
Unit-1H \
*Parity of seeds ,Insert attacked seed ,lollow and without embryo , Immature sr:ca havmg green.
Sotyledons.
*Cotyledons, seed maturity, Index based on fruit color and'seed color .
*Method of Breading seed dormancy presowing treatments .Hot water treatments .
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*Physical and Cheniical seamﬁsauen Acid treatment atter npcnmg heanng and seed
stratification . : ' 10 hours

Unitly
*Test-for vitality Viability ;and Vigour .
*Field test, Laboratory test ,cutting test ,Biochemical (est . X-Ray radmgraplm test.
*Electrical conduciivity test Catalase activity test.
*Genmination activity, Germination energy ,Germination velocity Iﬁd&x GV, Gem}matmn
value (GV),Stratification . 10.hours

Unit=V , -
*Seed storage :- Short term storage , Long term smi'a‘ge:_,smraga containers and storage condition

*Cold storage protection of stored seed from pests, and disease ,

*Insect infested seeds, Application of Insecticides and Pesticides ,secds certification ,

*Seed banking and seed frading ,seed collection . Ariificial of high quality seeds.

*seed production areas .colonel and seedling seeds orchards @rizt;czai seeds or embryo
embiyoids. 10 hours

Prasad . R.and A K. Kandya (16992). Hanciim,q of i rem’y saﬁﬁds 0 Inéxa Asmxated pubashmg
Co. karol Bagh, New Delhi,P 420,

Barton,L.V (1961). seed preservation and longevity . L,cenard Hill Pubhcatmn London ,P. 216
Justice, O.L. and L.N. Bass (1979) Prineiples and practice of Sﬁﬁd smmge cas{le House
publication Ltd, London , P.275.

KezlowskiT 1. (1972) S)t:ui bicloyy Vol LI and III Academic press, New York P317
Hyedecker , W.(Ed }(1973) Seed Ecology . Batmmortk publication . London ,P. 462

ISTA (1985).International rules for Seed testing . Seed Sci. and Technology, 13 (2} : 299-520
Thompson, JR.(Ed) (1981} Recent advanced in research and technology of secds Vol. 16
Center for agriculture publishing and documentation Wageningen , Holland

Khan, A.A. (1982) The Physiology and biochemistry of seed dormancy, development and
germination .Eisevier Bio-medical Press, Amsterdam. The Netherlands,P.579.




SYLLABUS
M.Sc. II & IV SEMESTER
BOTANY

ACADEMIC YEAR - 2019-20

SEMESTER EXAMINATION
®/ PANDIT RAVISHANKAR SHUKLA UNIVERSITY,

-«
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SCHEME OF EXAMINATION, 2019-20
M.Se. Il SEMESTER, BOTANY
THEORY
PAPER TITLE Internal | Total
External | Assessment/ | marks

Marks Seminar
: -+

i PLANT DEVELOPMENT & PLANT | &0 20 100
RESOURCES £ i

i PLANT ECOLOGY - [(Ecosystemand | 80 20 100

vegelation ecology)

I BIOTECHNOLOGY] (Biotechnologyand | 80 | 20 100

genetic engineering of plants and microbes)

IV | ELECTIVE- I Molecular plant pathology-T 80 0 100
ELECTIVE-2 Limnology - 1 80 20 100
ELECTIVE-3 Ethno botany ~ 80 0 | 100

PRACTICAL
LAB COURSE-] BASED ON PAPER I & 11 80 20 [ 100
{.AB COURSE-II BASED ON PAPER Il & IV 20 T30 100
GRAND TOTAL OF MARKS 400

Choice Based Credit System: Semester III Course Em’xronmentai Science.
Marks 100, Credit Points -03, Total Hours -50

SCHEME OF EXAMINATION
M.Se. IV SEMESTER, BOTANY
THEORY
PAPER TITLE [ External | /internal | Total
' Marks Assessment | marks
’ : S 'S'eminar
I PLANT REPRODUCTION AND ® 20 100
UTILIZATION OF RESOURCES -
Il | PLANTECOLOGY-I (Poliwtionand 8 | 20 100
biodiversity conserva tion) ‘ v
0l | BIOTECHNOLOGY-II {Plant cell, tissue oulture | %0 20 : 100
and organ culture) i ; ,
IV | ELECTIVE- I Molecular plant pathology-11 80 20 100
ELECTIVE-2 Limnology -I'T : 80 - 20 100
ELECTIVE-3 Ethnebotany I ' 80 20 100

-
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PRACTICAL

LAB COURSE-L

LAB COURSE-II

BASEDONFPAPERI&L 89 20 100
BASEDONPAPERII &IV 30 30 00
GRAND TOTAL OF MARKS 600

NOTE:

* Botanical excursion (within or outside Chhattisgarh) is compulsory for the Students of

M Sc.

* In cach semester, each theory paper there will be five questions of equal marks. First
question will be based on complete ;vﬂabus with 5o mtemal choice whereas rest
question will be unit wise,

PRACTICAL SCHEME,

LAB COURSE-1
M.Sc. HISEMESTER (BOTAN&’»}
Time-5 Hours ‘Maximum Mﬁi‘ks 100
L Practical based on Paper-1 » 30 Marks
2. Practical based on Paperll 25 Marks
4. Spotting . 15 Marks
4, Vivdsvoce . 10 Marks
5

Sessional (Internal Assessnient) 20-Matks

Total- 100 Marks

PRACTICAL SCHEME, LAB COURSE-II -
M.Sc, HI SEMESTER (BOTANY)

Time-3 Hours Maximum Marks 160
L Practical based on Paper-11 © 25 Marks
2. Practical based on Paper-IV 30 Marks
3. Spotting v .13 Marks
4. Viva-voce 10 Marks
5 Sessional (Internal Assessment) 20 Marks

Total- 100 Marks

\/
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Time-5 Hours

PRACTICAL SCHEME,
LAB COURSE-1
M.Sc. IV SEMESTER (BOTANY)

" Maximum Marks 100

1. Exercise based on Paper-1 25 Marks
2 Exercise based on Paper-11 25 Marks
3. Spotting 20 Marks
4 Vivasvose 10 Marks
5. Sessional {Internal Assessment) 20 Marks
- , Tetai- 100 .Marks;
PRACTICAL SCHEME,
LAB COURSE-1I
M.Sc. IV SEMESTER (BOTANY)
Time-5 Hours Maximum Marks 100
L Exercise based on Paper-1i1 25 Marks
2 Exercise based on Paper-1V 25 Marks
3 Spotting * 20 Marks
4. Viva-voce 10-Marks
3. Sessional (Internal Assessment) 20 Marks
Total- 100 Marks.
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M.Sc. SEMESTER - III
PAPER-I
PLANT DEVELOPMENT AND PLANT RESOURCES
MAX.MARKS-80

UNIT-1

Introduction: Unique features of plant development. Metabolism of nuclei¢ acids, proteins and
mobilization of food reserves, tropisms; control of cell division, Programmed cell
death in the life cyele of plants, Seed germination, Hormonal control of Seedling
growth. Seed dormancy, Over coming of seed dormancy, Bud donnancy.

Root development : Organization of root apical meristem (RAM). Cell fates and lineages,
Vascular tissue differentiation of root; Lmeral rools; Reai hairs, Root nmicrobe

mzeracnon :

UNIT-H

Shoot development : Organization of shoot apical metistem (SAM), Cylological and
molecular analysis of SAM. Control of tissue differentiation; especially Xylem
and Phioem, Vascular cambium. Secretary ducts and Jaticifers, Wood
development in relation 1o environmental factors.

UNIT-I1L

Leaf development : Development, Phyllotaxy, Control of leat form, Differentiation of
epidermis (with special reference to Stomata and Trichome) and Mesophyll cell.
Sﬂaesceme Influences of hormones and e:mmmnenmi facto:s on sengscence.

Flower development : Floral chardcteristics, Flower de&eiopment Genetics of floral organ
differentiation; Homeotic mutant in Arabidopsis and ‘Antirchinum, ~ Sex
determination,

UNIT-1V

Plant resources :Origin, Evolution, Cultivation and Uses of (i) Faoé Forage and Fodder crops,
{n} Fiber crops, (iii) Medicinal and Aromatic plants, (iv) ’\fegetabie Oil- yielding
crops (v fruits,
Important fire-wood, szbex-«yteiémg piants and Non-wood forest products
(NFPs) such as bamboos, gums, tannins, dyes and resins..

SUGGESTED LABORATORY / FIELD EXERCISES

+ Effect of gravity, unilateral hght and plant growth reguiators on ths gmwth of young
seﬁéimg

o Role of dark and red light / far-red light on the expansion of cotyledons and epicotylar
hook openinginped.

o Swdy of living shoot apices by dissections ns.ng aqumxc plants such as Cer atophylium

and Hydrilha
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Study of monocot and dicotstem,

Study of ayt@hzatz;%nmeai zonution in the shoot &pmai m:;ﬁwm (SAM) in éecm}neé and
double-stained permanent stides of a suitable plant such Colews, Kujanchoe, and
Tobaces: Exaninations of shoot apices in meaeaot’sﬁedans in both TS:and LS. to show
the origin. and arrangement of leaf ptimordial

»: Study of alternate and distichous, aitemnate and snparposcé Gpposzte sand superposed,
opposite and decussate leaf arrangement. Examination of rosette plants (Lewnacq,
Molingo, Raphanus, Hyoscyamys etc.) and méucnon of bc;kmg under natural conditions
as well as by GA treatment.

» Microscopic examination of veitical section’ of leaves such as Cam zaf:zzs Tobacco,
Nerivm, Maige and wheat to understand iﬁe internal structure of leaf tissues and
wrichomes, glaads etc.

» Srudy the O and Cd teaf anatomy of plants.

» Study of epidermal peels of leaves such as Cocginia, Gailordia, tradescantia, Notonea,
ete. To study the development and: final structire of stomata and stomatal index.
Demonstration of the effect of ABA on stomatal closure.

. Study of whole roots in monocors and dicots.

¢ Examination of L.S. of root from a permanent preparation 1o under stand the organization
of root apical meristem and its derivatives. (Use: MQIS{? Aerial roots of Banyan, Pistia,
Jussigud o1,

Origin of lateral: rools.

Study of leguminous roots with different wypes of noéuies

Food ciops: Wheat, Rice, Maize, Chickpes, Potato, Tapwca, Swect Potato, Sugar cane,
Morphology, Anatomy, Miero chemical tests for stored food material. :

s Forage/Fodder ciops: Swmdy of any five ;mpormz crops of the iﬂcainy (For example
fodder sorghum, Bajra, Bersem, Clove, Guat bean, Gram, Ficus sp.)

e Plant fibess; (1) Textile fibers: Cotton, Jute, Linen, Sunn hemp. Cannabis. {xx} Ciordagt,
fibers; Coir {iii} Fibers for stuffing: Sﬂk and Cotton.

SUGGESTED READINGS :

¢ Bewley, 1D and Black. M. 1994 Seeds i’h}esmiagv of devaicpmeni and geniation:
Plenum Press, New Yor.

Bendre, A, and Kumar; 2004 A. Rastogi pub. Meerut, indxa
Crocker; W. and Barton V. 1953 Physiology of seeds. Waltham, Mass, U.S A
Santra, $.C., Chatterjee. T.P. and Das, 2005. A.P. College Botany Practical Vol. Li
New Central pub. India.

¢ Parihar, NS. 1964, Hormonal control of plant growth Asiapub. House, Loﬁdon
Wareing P.F. and Philkps iDJ. 1973, Pszgamoa press. foord
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M.S¢. SEMESTER - 111

 PAPER-II
PLANT ECOLOGY-1

(ECOSYSTEM AND VEGETATION ECOLOGY)
~ MAX.MARKS-80

UNIT-1

ECOSYSTEM ORGANISATION:- Structure and functions, grrmmry pwﬁncmn {(Methods
of measurement, global pattern, controlling factors), Energy dynamics (trophic organization,
energy flow pathways, ecological efficiencies), Litter fall and decomposition, (mechanism,
substrate quality, and climatic factors), globsl biogeochemical cycles of C, N, P, and §,
raineral cycles (pathways, processes and budgets) in terrestrial and aquatic ecosystems.

UNIT=11

ECOSYSTEM STABILITY AND MANAGEMENT ;
Concept {resistance and resilience), Ecological perturbations (natural and am%m}pogemc} and
their impact on plants and ecosystems, ecology of plant invasion, environment impact
asscssment, ecosystem festorations. Concept of Sustamabke development, sustainability
indicators.

UNIT-IH

VEGETATION ORGANISATION:-

Concepts of community and continuum, analysis of communities {amiyncai and synthetic -
characters), Community coefficients, inter specific assm:mtmns, ordination; and concept of
ecological niche.

UNIT-1IV

VEGETATION DEVELOPMENT :-

Temporal changes (cyclic and non cyclic), mechanism of ecological succession (reiay

floristic and initial floristic composition, facilitation, toiexance and inhibition models),

change in ecosystem propa:mes during suscassxen '

REFERENCE BOOKS :

Smith, R.L. 1996. Ecology and field biology, Hamper Collins, New York.

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

Odum, E.P. 1983. Basic ecology, Saunders, Philadelphia.

Kormondy, E.J. 1996. Concepts of Ecology, Prentice Hall of Indig Pvt.Ltd: New Dethi
Moldan, B. and Billharz, $. 1997 Sustainability indicators, John Wﬂey and Sons, New
York.




Muller-Dombosis, D and Ellenbarg  H 1974 Admns a&d methods of vegetation ecolopy. W@%m
New York:

Begon M, Harper, J.L. Townsend, C.R.1996. F‘,okzgy, Biaexwﬁﬁ science, Cambridge, USA
Ludwig, J. and Reynolds, J.F, 1988 Statistical scology, John Wiley and Sons. Bamcm', MG,
Burk, J.H. and Pints; W.D.1987. Terrestrial plant ecology; Ben;amm Cumnungs = Publication
Company, California, , ’
Chapman, J.L, and Reiss, M.J. 1988 Ecology prineiples and g;igiica&ons,v

Cambridge University press, Camibridge, UK. ‘

kA pap Ak

LIST OF PRACTICALS

1. To determine minimum size and numiber of quadrat required for reliable estimate of
biomass in gragsiand.

2 To compare protected and unprotected grassland stands using community coefficisnts

(similarity indices).

To analyze plant communities Bra Curtis ordination method.

To estimate IVI of the <peciea in a woodland using point centered quarter mexhod

To calculate mean, variance, standard deviation; standard error, coefficient of variations

and to use t test for comparing two means related to ecological data.

6. To find out the relationship between two ecological variables usmg correiatmn and
regression analysis,

7. To find out important grassland species using chi square test.

8  Scientific visits to a protected area, a wet land, a mangrove, NBPGR, BSI, CSIR, ICAR
labs and 4 recognized botanical gardens or a museum.

th B e

REFERENCE BOOKS :

Ludwing, J.A. and Reynolds, 1.F. 1988, Stastical Ecology, Willey New York.

Krebs, C.J. Ecological methodology, Herper and Row, New York, USA

Piclou, E.C.1984. The interpretation of ecological data, Wiley, New York.

Moore, P.W, and Chapman, S.B.1986. Methods inplant Ecology, Blackwell scientific
publications.

Misra, R. 1968. Ecology work book, Oxford & IBH, New Delhi.

Smith, R.L. 1996. Ecology and Field Biology, Harpercollins, New York.
Muller-Dombois, D and Ellenberg, H. 1974, Aims and methods of vegetation ecology,
Wiley, New York.

Sokal, R.R. and Rohlf, F.J. 1995, Biometry, W.H. Freeman & Co. San sz;cisco
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M.Sc. SEMESTER - 111
PAPER-1I]
BIOTECHNOLOGY AND GENETIC ﬁ’:N{?«iKEERI’\?G OF PLANT 5 AND
MICROBES
MAX.MARKS-80

UNITL
BIOTECHNOLOGY - Basic concepts, principles and scope;

RECOMBINANT D.N.A. TECHNOLOGY : Gene cloning principles, Tools - Restriction
Endonucleases, DNA moditying enzymes, Choice of Vectors, Plasmid, Cosmid, Bacteriophage
vectors, phagmids, Artificial chromosomes. Shuttle vectors, Yesst vectors, Expression vectors
and techniques, construction of genomic / ¢<DNA libraries.

UNIT-AL

MICROBIAL GENETIC MAN;P’IJLATK}?@%' ‘Bacterial transformation, selection of
recombinants and transformants, genetic. zmprevemﬁm of industrial microbes and mtmgeti fixers,
fermentation technology.

GENETIC ENGINEERING OF PLANTS : Am‘xs sirategies fer development of transgenies
(with suitable examples), Gene transfer. methods = Vector mediated  gene transfer-
Agrobeacterium the nstural genetic engincer. 1-DNA medisted DNA txaﬁsiomnaimn Viras
mediated gene transfer, Vectorless or direct DNA tfanstef

UNIT-II

DNA SYNTHESIS AND SEQUENCING : Cheniical synthesis of gene. Pgiymerase chain
reaction, its variation, application, advantages and limitations, DNA sequcncmg Sanger and
Coulson method, Maxam Gillbert method, High throughput DNA sequencing, DNA finger

printing

GENOMICS AND PROTEOMICS : Genetic and - ph}sical mapping of genes, molecular
markers for integression of useful traits, Transposon mediated gene tagging. genome projects,
bioinformatics, functionial genomics, microarrays, protein profiling and its sagmf“ carnce.

Suggested Reading :
1. Brown, T:A: 1999. Genomes, fohn Wzley and Sons (Asia) Pvi.Lid., Singapore.
2 Callow, 1A, Fort-Llovd, B'V. and Newbm‘y,ﬂ J. 1997,
3 Bzotech;uo}ogy and Plant Genetic Resources Conservation and {fse CAB

International, Oxon, UK.
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Chrispeels, M.J. and Sadava, 1994, Plants, Genes and Agncn}mre ioncs & Barlioy
Publishers, Boston, USA. ~

Glazer, AN. and Nikaido, 11, 1995 M:cmmai Sm’eechmiegy W.H. Freeman &
Company, New York, USA,

Gustafson, J.P. 2000, Genomes Kiuwer Academic Plennm Publishers, New York,
LISA.

Henry, R.J. 1997, Practical Applications of Plant Maieeuiar Blalagy, Cha;aman &
Hall'London, UK/Z

Jolles, O. and Jomvall, H. (eds) 2000. Pmtmxmcs in Functional Genem;m
Birkhauser Vetlag, Bsel, Switzerland.

Old, RW., and Prinvose, S.B. 1989, Principal of Gene Manipulation, Blackwell
Scientific Publication, Oxford, UK, Primrose, S.B. 1995,  Principles. of Genome
Analysis; Blackwell Science Lid:, Oxford, UK.

Raghavan, V. 1997, Molecular Bmiegy of F%ewarm& Plants, Cambridge Umx«cm:y
Press New York, USA.

Shantharam, 8. and Montgomery, 1 F, 1999, Bmeamty,and&odzversﬁy Oxford and
IBH Publishing Co. Pvt.Ltd., New Delhi.

Suggested Laboratory Exercises :

e

Growth characteristics of E. coli using plating and mrbxdzmemc methods.

Isolation of plasmid from E. coli by alkaline Iysis method and 11:5 qnamﬁanon
spec%mphetememzaﬁy

Restrictiion digestion of the plasmid and eaumanah of the size of various. DNA
fragment.

Cloning of DNA fragment in a plasmid vector, transformation of the given bacteria
population and selection of recombinants. ~
Demonstration of DNA sequencing by Sanger s dzﬁeoxy mathoéi

Suggested Reading (for laboratory exercise)

1

[

Plant molecular biology Manual, 2% edition, Kluwer Academic Publishers,
Dordrecht, The Netherland. : :

Giick, BR. and Thempson J.E. 1993, Methods in Plant Mcie&‘mlar Biclogy and |
Biotechnology, CRS press, Boca Raton, Florida,
Glover, D.M. and Hames, B.D. (Eds), 1995, DNA Clomr;g 1t A Prag;t;cai

Approach; Core Techniques, 2* edition, PAS, IRL Press at Oxford University
Press, Oxford.

‘Hackett, P:B, Fuchs, W, 1988, An mtr@dxmmn to Recombinant DNA Techniques;

Basic Experiments in Gene manipulation. The Benjamin Cummiings/ Publishing Co. ,:
Ine Menlo, Calio Park, Callifornin,

Shaw, C.H. (Ed.) 1988, Plant Molecule Biology: A Practical Approach, IRL Press,
Oxford.
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‘M.Se. SEMESTER - I

PAPER -1V
ELECTIVE COURSE—MOLECULAR PLANT PATﬁ(}LOGY—

MAX.MARKS-80

UNIT-1

-

Introduction and history of plant patho :
General Principles of plant pathology and
Diseases inciting organisms - Amma
V:maes Namatodes, thezr geneml characl

lassification of piant dxsea&as

w

1. Disease Syndrome and General Symptoms of pi it dis
nonpathogenic, Symptoms caused by fungi, Ba@tmm Vim«%s,
Nematodes. R

2 Sources of Infection : Seeds, soil, waterand anrbome émca
phy’iosphere and rhizosphere studies.

3 Pathogems - Dissemination of plant pa?hcgéns, Muée of‘ mfecnsn En@mﬁum potezztaai

1.2 Effect of enwmnmem on disease development- ?redxsposmg facmrs, Survival of
fungi; Germination of spores; Disease initiation and Epidemics

Host Parasites relationship - Mechanism and physiology of infection, Path of .
infection, Role of: enzymies, growth regulators and toxins in pathogengsis.
Physiological specialization : General account, ?hys:eiegwai s;amahzanon with
special reference to smuts and rusts.

UNITAY

!. Recurrence of disease with specml reference of recurrence of rust disease in 1ndsa

2. Methods of Stndymg P!ant nmses General account, Macrascoptc study,
Microscopic study,, Koc tulates, Culture technique, Preparaaon of culture tubes,
media preparation, Inoculation, Isolation, Pure culture, Parasitism of obligate parasites,
Methods in ‘"ba‘ct&'iﬁ,}ag&' niques required in mtfoductmy bacteriology

b3

tw

Suggested Laboratory Emcues.
Experiment based on theory QY},I&%&S

SUGGESTED READINGS :

1. Plant Pathology - J.C. Walkar
2. Fungiand plant diseases - B.B. Mundkar

7



Plant Pathology - G N. Agrios
Plant Pathology - Whecler

Plant Pathology (Vol.1-3) ~ Horsfall & ﬁzmon
Atext book of Modem Plant Pathology ~ K. S Bzivramx and HS Dubey
Plant Pathology — R.S.singh

Andntroduction 1o Principles of Plant pachaleg} -RS. singh
Plant Disease of Crop plants in India ~ N.G. ﬁaﬁgaswamy
Plant Pathology problems and progress- Honfall

Essentials of Plant Pathology- V.N, Pathak

Plant Pathology = Butter and Jones.

Plant Pathology- R.S. Malthota

Crop plant Disease Colender- JARI-India.

Physiclogy of Fungus- - K.S. Bilgrami and H. S Dubey
Micro-organisms in laboratory ~ G.P. Agarwal and S K. Hasya,
Physiology of fungi — V.G.Lily and H.L.. Bamnet.

Hiustrated Genera of Imperfect fungi- H.L.. Barnet and.B. B. Hunter.
Micrabiology and Plant Pathology- P.D.Shanmna

Plant Pathology- P. D.Sharina

Microbiology — P.D.Sharma

The Fungi — G. Sumbali

Fungicides and crop protection- H:G . Mewiit

Fupgal diseases of plants- B.M. Duggar

Plant Pathology — P.C. Trivedi

Plant Pathology ~ G.P. Gupta

Virus and Plant discases S.R Mishra

Bacterial Diseases- V. Kumar

Biotechnology and Plant Pathology- V.K Jain

Laboratory manual of Plant Pathology- D.K.Jha.

Modern technology of Plant Patholegy- V. Suri.




M.Sc. SEMESTER - {1 (Botauy)
PAPER - tV

ELECTIVE COURSE- LIMNOLOGY-l :
MAX. MARKS-80

UNIT-1 ‘
.Limnology-Definition, historical development and scope of Limnology.
2.The characteristics of water, H}{ér&egicai cycle, Global water balance.
3.Types of fresh water habitats and their ecosystem-

(a) Ponds, Streams and rivers. (b) Lakes— General chafaczq;ristics of lakes and
classification of lakes, Definition depth of lakes. Refemimi*and replacemﬁm of
water in lakes, origin of lakes. |

UNIT-II

1.Morphometry-Use of various morphometric paxamaiers and Zonation. Food
Chains, Food webs, Trophic levels and Energy flow in freshwater ecosystems:
Eutrophication: Causes, mechanism and significance, Manaéemani of‘freéﬁwatcr
bodies.

UNIT-II

Physical Characteristics of Lake water and th’éir role.

1. Light and Temperature- ,

{a) Transmission and absorption of Light, Colour and Transparency of light

(b) Distribution of heat in lakes, Temperature Radiation, Stratification and Heat
Budget. Comparative analysis of river, reservoir and lakes.

2. Water movements: Flow of water, surtace and internal water movements.
Turbidity, Salinity and Total Dissolved Solids

UNIT-IV

3. Chemical characteristics of fresh water with special reéference to different
parameters-Dissolved gases (Oxygen, Carbon di oxide, Hyd:égen'sulphide),
Seasonal changes in dissolved gases and pH, Hardness, Aikalinityzcsu;phates,
Nitrogen, Phosphorus, Iron, Sulphur and Silica cycle, Arsenic, and Fluoride.
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Suggested Readings:
1. Anathakrishnan : Bioresources Ecology

. Goldman : Limnology

. Odum : Ecology

. Pawlosuske : Physico-chemical methods for water LimnologyWetzal :
Chemical and biological methods for water pollution studies

R O

5. Trivedi&Goyal : Chemical and biological methods for water poilution
studies

. Welch : Limnology VolsI-11
. Perkins : Ecology
. Arora : Fundamentals of environmental biology

Q0w

N

. Ghoshe : Toxicology

10. Sood : Toxicology

Suggested Laboratory Exercises

1. Construction of morphometric maps of agualic systems.
Measurement of transparency and temperature.

Analysis of different dissolved gases: {}isselvéd oxygen and Carbon

W

dioxide. _
4. Analysis of lake water for bicarbonates, carbonates; total aikaﬁnim

chlondes etc.
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‘MAX.MARKS : 80

S

*® #8506 0 &

. Eﬁmobotamcai aspect of »m & i;teralure

Unit 1 S o

Ethnobotany : History, general account and its sub disciplines.

Interdisciplinary a;aproaches & aim of ethno botany. :

Main world centérs of Ethnobotanical st ‘workers & literature of Eﬂmo botany
Ethnobotany with special reference to Chhattisgarh,

Ethnobotasiical Research done in India: v

Ethnobowny in rélation 1o ational pﬁomigsémzd' health care programme.

Practical application of ethnobotany for tribal developmient programme.

Unit I1 :
Methods and t@chmquea in sthnobotany.

* General aceount of major and minor tribes of Chhamsvafh ith speaaai rﬁi&fence 0

Gond ,Kamar ,Baiga , Abujhmana

Elthmvatmnary,,,nudmmes from plants.
Major & Mirior Forest Products (NWF Ps)a,.t Ch.hamsgarh

. E&?mobawny in relation to livelihood security reference to m&éﬁf i

' m&pertanc& I

conmunis (Andl} 4 M
religiosa {(Pipal) 7. D
vera (Ghrit kuman} 10 Am&;gmphu panwuéam (Bfm; neem)

Sugg&sted Readings:-

- Chrispeels, M.L &%adava, D. 1977. Plan

e

Baker, H.G. 1978. Plants and Civilization (3 “ edition). C. A ‘Wadsworth, Belmont.

. Chandel, K.P.S., Shukla, G.& Sharma, N. 1996. Biodiversity in medicinal and

Aromatic Pian&s in Inﬁza Conservation: & ization Natmmi Buraau 0* Plant

Genetic Resources, New Dc.hl

Food & People W H Freeman and Co. .
San Francisco.
Ambasta S.P. (ed }{1986) The ‘E}seﬁxi P

Plaats of India. Rubiiéaﬁons & Information -
Dirextorate; CSIR, New DethiIndia. - : e ’ ¥




ams.

Anon. (1978). The tribes of Madhya Pradesh. Dapt. of T i*i%}ﬁf Weltare, Govt. of MLP.
Bhopal,

© Amold. 3. E. M. & Ruiz Perez, M, (1998). The iole of non-timber {ﬁrest g;mduuts in
conservation and development, In: Wallenberg, Eva. & Andrew ingies (Eds) Income
from the Forest, CIFOR 1998, Indonesia, pp-17 to 41, :

i Asolkar; L.V, (1992). Second Supplement 10 Criassar} of Medicinal Plants, {{I‘SIR}
NISCOM, New Dethi; India
Bal, SN, (1984). Catalogue of Medicinal Plant Exhibits. BSL Bishne Singh
Mahendra Pat Singh, Cannaught Place, Dehra Dur, India.

1" Buch, MN. {1991). Forest of Madhya Pradesh, Madhya Pradesh Machvam Bh@pa}

{i Chopra, RN Badhwar, RL. & Ghosh, S. (1963). Poisonous Plants of India. Vol. L
2nd Ed. IC&R New Delhi, India.

i Cotton C.M, (1996). Ethnobotany: Principals and Applications, John Willey & Sons,
Chichester. New York.

* Faulks. P.J.(1958) An Tntroduction to Ezhnahomny Moredale Publications Lid,
London, England.

i: Harshberger, J.W. {1896). Purposes of Ethnobotany Bot. Gaz, 21: 146-154.

i Jain S.K. and Phuipps, R.D. (1991). Medicinal Plants of indxa Rec. Pub.Algonac USA
2Vols, 1-8469.

. Jain, S. K. (1991). Dictionary of India folk medicine and Eﬂumbotmy Deep
publications. NEW DELHIL pp. 1-311. \
Jain; S. K. (1995). In Manual of Ezhmbetany {edt, S K. Jain) Scaemsﬁc Pubxsher,
Jodhpur. 128-134.

£ Jain, S K. & Rao,RR. (19?7} A handbeok oﬁ field and hsrbannm meihods New
Dethi: Today & Tomorrow's Printers and ?‘ub’hshe:s

© Jain, S.K. (1981). Glimpses of Indian Eihnahetany Oxford & 1BH New Delhy, India.

= Jain, S.K. (1989). Methods and Approaches in Ethmbasaﬁy Society of Ethnobotanist.
Lucknow.

o Jain, S.X. and Mudgal,  Hand Book of Exhambam}a ,_Bisen pal Singhm Mahendra
Pal Singh Publication.

. Vaishnaw T.K. {2004). Chhattisgarh ki Anﬁsxxc:h}t Iaa;gatzyan, Adim Jati Anusandhan
Avarm Prshikshan Sansthan Raipus. Prakashan k;mmank 2.pp. 1-120

“ Varghese, E. 8.V D. (1996). Applied Ethnobmany A case study among the Kharias
of Central India. New Delhi. Deep Publications

o Jajorig, E, V.K. (1998): “The Kamar [A way of life;] Vanya Prakashan., Tribal Research
and Development Institute. 35, Shamla Hills, Bhopal,, ethnobot. Res.2 2:303-3 15.

£° Joshi, 8.G. (2000). Medicinal Plants, Oxferd & IBH *Pubhshmg Co, Pvt. Lid,, New
Delhi, India.
Kirtikar, K. R & Basu, B.D. (1933 1935). ‘Indian Medicinal ;ﬁam‘s Vollto VIII{@
Vols. text & 4 vols. plates) Reprint 1994, {}eizradzm ue

.. Maheshwari, 1K, Ed. (2000). Ethnobotany and Med:ﬁm,ai Plants of Iﬁdmn
Subcontinent. Scientific Publishers, Jodhpur

T Martin, G.J. (1995). Ethnobotany. Chapman and Hall, Lomion
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Suggested Laboratory Excrcises:-
1. Description and identification of medicinal plants and its medical pmpﬁmes
2. Preparation of medicinal plants herbarium and phetographs
3. Herbal preparation:-
3. Extract of Tulsi leaves.

W/\‘}A ooy
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Ointment from Neem Leaves. .

Ayurvedic tooth powder. :
Face pack proparation from various herbs.
Preparation of Triphla.

Kwath of Triphla.

Preparation of diabeties controlled powder.
Preparation ofherbal shampoo.

Fe e ap o

To cultivate at least two medicinal plant in eax_;hén' pot.
Field Study of Forest area or Tribal area,

Documentation technique of Eihngbo:anical knowledge.

To separate active principles from the extract of Medicinal plant.
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M.Sc. Iﬁ‘semes’t}e;

COURSE ~ENVIRONMENTAL SCIENCE

Max. marks - 100

Total hours:- 50

Credit point- 03

Unit - 1+

Definition, principles and scope of Environmental Science.

Earth, Man and Environment. Ecosystems, Pathways in Ecosystems.
Physico-chemical and Biological factors in the Environment.
Structure and composition of atmcsphgre ‘hydrosphere, lithosphere and biaspherc.

Natural rosources, conservation and sustainable development. Restoration and
rehabilitation technologics. Concept and strategies of sustainable dev elopiment.
Envzraﬂmemai pnormes in India and sustainable dwe&epmem ,

{0 hours

Unit=11:

e

E ]

Unit -

- Chemical compuosition ‘of Air Partmies ions and radicals in the ttmcsphwe

Chemical processes for formationof § morgaam and organic particulate matter. Thermo
chemical and photochemucalyeactions in the atmosphere Oxygen and ozone eiaem;strv,
Chemistry of air poliutants, Photochemical smog.

Water Chemistry : Chemistry of water, concept of DO, BOD, COD sedimentation,
coagulation, filtration, Redox potential,

Seoil Chemistry : Inorganic and organic components af saxt, Nxtrogen-pamways and
NPK in soils.

Toxic Chemicals in the environment - Air, Water Pesticides in water. Bmshezmcai
aspects of Arsenic, Cadmium, Lead, Mercury, Carbon Monoxide, Os and PAN
Pesticides, Insecticides, MIC, carcinogens in the air. :

¥ “ 13 -hours

1l

* Definition, Principles and scope of ecology, Human eceiogv and Haman setﬁemenz ,

Evolution, Origin of life and speciation.
Ecosystems Structure and functions, Abiotic and Bxcmc components, eaez‘gy flows,
Food chains, Food web, Ecological pyramids; types and diversity.
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+  Ecological Succession, Population, Cmnmumiy ecology atd Pamssiism, Prey -
predator relatonships. ,

- 10 hours
Commion flora and fauna in India :
Aquatic s Phytoplankton, Zooplaukton and Macrophytes.

+ " Terrestrial : Forests
+. -Endangered and Threatened Species :

»  Biodiversity and its conservation : Definition. "Howpot's of Biodiversity, Shrategies
for Biodiversity conservation: National Parks and Sauctuaries. Gene pool. Biodiversity
consérvation and Agenda < 21, ‘

+  Microfiora of Atmosphere : Air Sampling techniques. [dentification of ae‘ma‘liexgensf
Air - borne diseases and allergies.

Enviropmental Biotechnology : Fermentation Technology. Vermiculture technology,
Biofertilizer taclinology.

10 hours
Unit- IV :

»  barih's mmajer evosystems ierrestrial and  aquatic, General relationship between
tandscape, biomes and climate. Climates of India, Indian Mensaon £l Nino, Dmaghtq
Tropical cyclones and Western Disturbances. ,
Environmental implication of energy use; €02 emissions, global warning; air and
thermal pollution; radioactive waste and radigactivity from nuclear reactors; impacts of
large-scale exploitation of Solar, Wind, Hydro and Ocean encrgy. :

Introduction to environmental impact analysis. Impact Assessment Methodologies.
Environment protection-issues and problems, International and National efforts for
Environment Protéction, Provision of Constitation of India regarding Environment (
Article 48A and 58A ).

Public Policy Strategies in Pollution Control, Wildlife Protection Act, 1972 amended
1991, Forest Couservation Act; 1980, Indian Forests Act { Revised ) 1982, Air (
Prevention and Control of Pollution ) Act, 1981 as amended by Amendment Act; 1987
and Rule 1982, Motor Vehicle Act, 1988, The Water ( Prevention and Control of
Pollution ) Act, 1974 as amended up to 1988 and Rules 1975, The Environment (
Protection ) Act, 1986 and Rules 1586,

Scheme of labeiling of envitonmentally friendly products { Ecomark ), Public Liability
Insurance Act, 1991 and Rules 1991,

10 hours
Enit -V

Air : Natural and anthropogenic sources of pollution. Primary and Sécqndary
pollutants. Transport and diffusion of pollutants. Methods of monitoring and control
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of gir pollution SOz, NO:, €O, SPM. Effects ef pollutanis on human beings, plants,
animals, materials and ¢ ate. Acid Rain. Air Quality Standards.

«  Water : Types, sources and consequences’ of water pollution: Physico ~ chemical and
Bacteriological sam;ﬁmg and analysis of water quality. Standards, sewage and waste
water treatment and recyc g. Water qua}sty standard.

+  Soil : Analysis of soil quality. Soil Pollution Control. Industrial waste effluents and
heavy metals, their interactions with soil components. Soil micro - organisms and their
functions, degradation of different insecticides, fungicides and weedicides in soil.
Different kinds of synthetic femhzers ( NP & K ) and their interactions with different
‘components of seil.

Neise : Sources of noise pciiuiion measurement of noise and Indices, effect of
meteorological parameters on noise propagation. Noise exposure levels and standards.
Noise control and abatement measures. Imp&ct of noise on human health.

10 immrs
RECOMMENDED BOOKS

Smith, R.L. 1996. Ecology and field biology, Harper Coilms, New York.
Odum, E.P. 1971, Fundamentals of Ecology, Saunders, Phi aée%phm, :
Odum, E.P. 1983. Basic ecology, Saunders; Philadelphia. =~
Kormondy, E.J. 1996. Concepts of Ecology, Prentice Hall of Ir
Moldan, B. and Billharz, 8. 1997 Sustainability indicators, Jo
Begon M, Harper, J.L. Townsend, C.R.1996. Ecology, Blackw e, Can
Chapmian, J.L. and Reiss, M.J.1988 Ecology principles mzd &;};ﬁmﬂﬁe‘m 5
Cambridge riversxty press, Cambridge, UK.

Threshow, M1985. Air pollution and plant life, Wﬂt}y mtersmme

Mason C.F. 1991. Biclogy of fresh water poﬁunﬁn, Longmarh
Hill, MX. 1997. Understaa&ng Enyironmental poiiuﬁe:a, Csmt:n& e Un

Frankel. O, H Brown, AH.D. and Burdon, J. 1. }995 The cenwnat:an of Plant hzodwersay,
Cambridge University press, Cambridge, UK.

versily press.

Kothari, A, 1997.Understanding Bmdiversﬁy Life sus:amamhty and Equny Orient Longman.

Nair, M N .B. 1998 Sus%amabie management of noawood forest prodacrs, Faculty of forestry,

Paroda; R.S.and Arora R K. 1991 Plant resources conservation and mmagcmem' IPGRIP
USA Campus, New Delhi.

Heywood, V.H. and Watson, R.T.1995. Global biodiversity assesmem,

Cambridge University press Camﬁndge UK

Brady, N.C. 1990. The narure and properties of soils, &ia:Milan. :

Falk, D.A. Olwell, M Millan, C. 1996, Restoring biodiversity, Island press, Columbia, USA.
Gaston, K.I. Biodiversity: 8 iamiegy of nuimbers aaé dxffereaces, Biaakweﬁ science Lté
Oxford, UK.

Heywood, V. 1995-Global bmﬁwemty assessment. United nations environment pregrammc
Cambridge University Press, ‘Cambridge, UK.
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M.3e. QEMESI;?«R -V

PAPER - i
PLANT REPRODUCTION AND UTILIZATION OF RESOURCES
MAX.MARKS-50

UNIT-1

Reproduction :Vegetative reprodtion, Methods of propagation, Pollination, Poliination-
niechanism and vector, Structure of pistil, Polten stigma interaction, Sporophytic
and gametophytic Seif-incompatibility (C Cytolopical, biochemical and meieczdar
aspects), Fertilization, double fertilization, n-wimo fertilization,

UNIT-1I :

Male gametophyte : Suuctve of anther, Microsporogenesis, Role of tapetum, polien
development, male sterility, sperm dimorphism and ‘hybrid seed production,
Pollen germination, Pollen tube growth and guidance, Pollen storage, Pollen
allergy, Pollen embryo sac.

Female gametophyte : Ovule development, Orgabizaticn of embryo sac and Stmc_:’m#&, of
embrvo sac cells,

UNIT-HI

Seed and Fruit development : Endosperm development z:iunmr carly, maturation amd
desiccation stages. Embrvo genesis, Storage proteins of endosperm, Ul
‘structure and nuclear cytology, Cell lincage during late embryo development,
Polyembryony, Aponiixes, Enibryo culture, Endos;nemnc and non-endospenmiic
seeds, Dynamics of fruit growth, biochemi istry and biology of fruit mamration.

UNIT-IV

Utilization of resources : Plant used as avenue trees for shade, Pollution control and agsthetics,
Innovation for meeting world food demands Origin of Agriculmre. Green
~revolution; benefits and adverse cansegaenccs Ethanobotanically important
plantsof Cﬁhamsgarh World centers of pmzam'y dzversxty of domesticated plants.

SUGGESTED READINGS :
. Bhojwani, SS. and Bhatnagar, S.P. 2000 The Embfwiﬁgy of Ang:espemas {4 revised
and enlarged edition) Vikas publication House, New Delhi.
. Fageri, K. and Vander Pijl, L. 1979, The Pr inciples of Pennatmn bceiagy Fergaman
Prass, Oxford.
L Proctar; And Yeo, B 1673 T}m Pollination of Flowers.: Wziham Colling, London.
. Raghavan. V. 1997. Molecular Embryology of Fiswmng ?lams Cambndge
University, Press, Cambridgs. :
~Raghavan, V. 1999 I)eveiopmeatzl onlagy of ?%awemg Pia:zis Spnngar»‘v’eriag, New
York
o -Raven, P.H Evert, R F.and ﬁmhimm and S.E 199’ Bsok\gjy of plants (5 adnmn},
Worth, \ew York:

iy
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Sedgely, M. and Griffin, A R, 3989 Semiﬁ Fcpmducﬁen of Tree Crops. Academic
Press, London.
Shivanna, K.R. and Saw hnev VK. 1997, Poﬁen Bxctci:hmio gy for crop Production and
Improvement.

% Shivanna, K.R. and Rangaswamy, NS. 1992, Pollen B}o}c;gy A Laboratory Manual,

Springer-Verlag; Berlin,
Shivanna, K.R. and Johri, BM. 1985. The Angiosperm Pollen : Structure and Function.
Wiley Eastern Ltd., New York.

- Chandel, KPS, Shukia, G. and Sharma N. 1996, Biodiversity in Medicinal and

Aromatic Plantsin India; Consgrvation and Unhzanon National Bureau of Plant Genetic
Resources, New Delhi.

Chrispeels, M.J. and Sdava. D. 1977, Plants, Food and People. W.H. Freeman and CO.,
San Francisco.

Council of Scientific and Industrial Research 1986. The Useful Piants of India.
Publications and directorate, CSIR, New Delhi.

Kochhar; S.L. 1998. Economic botany of the Tropics, 2™ edition. Macmillan India Ltd.,
Dethi.

Thakur, R.S., Puri, H.S. and Hussain, A, 1989. Major Medicinal Plants ¢f ‘India. Central
Institute of Medicinal and Aromatic Plants, CSIR, Lucknow.

L' Swaminathan, M.S. and Kocchar, S.L.1989. Plants and Society: Macmillan Pub. London,

SUGGESTED LABORATORY / FIELD EXERCISES

e
3

mE el o

i

Study of microsporogenesis and gametogenesis in sections of anthers.

Examination of modes of anther dehiscence and collection of pollen grains fm‘
microscopic examination (Meize, Grasses, Camiubis Sativa Crotolariu, Tradiscantia,
Brassica, Petunia, Solumun melongena etc.)

Tests for [p,,em voabo;otu isomg staoms and i wfm germination. Pcilea germination
using hanging dmp and sitting drop cultures, suspension culture and surface culture.
Estimating pemantage and average pollen tube length in vitre.

Role of transcription translation inhibitors on pollen germination and pollen tube growth,
Pollen storage, Pollen-pistil ifiteraction, seifumcmnpanbmty in vitro pollination.

Study of ovule in cleared preparations, study of MONASPOTic, bkapor and terrasporic
types of embryo sac devclepmcnt th.rough exaxmnatzon af permanent stained serial
sections.

Ficld study of several types of flower with differcnt pollication mechanisms {wmd
pollination thrips pollination bee/butterfly polhnauen bird pollination.

Emasculation; bagg;ng and hand pollination to study of pollen gennmat*on seed set and
fruit development using self compatible and obligate out crossing system. Study of
ceistogamous flowers and. Their adaptations.

Study of nuclear and cellular cndosperm through d;ssaenons and staining,

Isolation of zygotic, globular, heart shaped, torpedo stage and nature embryo fiom
suitable’seedy and goiyembryonv incitrus, jamun (Syzygium cumin) eic. by dissections.
Study of mdospenmo and aon~endcspemm seed.

Study of sced dormancy and methods to break dormancy:
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Medicinal and  Aromatic plants; Depeﬁ&mg on  the geographical location
College/University select five medicinal and aromatic plams each from a garden, crop
field or from the wild only if they are :xbundemﬁy available. Papaver somniferum, Atrupa
belladonna, Catheranthus roseus. Adhatoda ceylanica, Allium. sativam, Rauvolffia
serpentina, Withania sommifera, Phyllanthus amarus, Agzdmgraphis paniculata, Aloe
barbadense, Mentha arvesis, Rosa sp. Pogostemon cabling, Origanum vulgare, Vetivera
zizanioides, Jasminuny grandiflorum, Cymbepgo gon sp., Pandanus odmatxssxmm
Swmidy of hive or herbarmm specimens or other v:suai mazenais to become familiar with
these resources.

Vegetable oils: Mustard, Groundnut, Soya bean, Coconut, Sunflower and Castor.

Gums, Resins; Tannins and Dyes; Performy simple tests for gums and resins. Prepare a
water extract of vegetable tannins (Acacia. Terminalia, Mangroves. Tea. Cassia sp.
Myrobalans) and dyes (Turmeric, Bixa orellana, Indigo, Butea monosperma, Lawsonia
intermis) and perfarm lests to understand their chemical namre

SUGGESTED READINGS FOR LABORATORY EXERCISE:

s
%

o

Adriance, W. and Brison, R. Propagation of hortmuimral piams Tata McGraw Hill pub.
New Delhi.

7 Sen. N, David, 1977, Environmental and sﬁeﬁ germmauen ef Indian plants. The chronica

botanica ¢o. New Delhi

Shivanna, K R.and Rangaswany, N.§. 1992 Pe%i@n Biology : A Laboratory Manual,
Springer-Verlag, Berlin

Shivanna, K.R., Johr, B. M. And Saswri, D C. 1979, Development and pﬁysmlegy of
angiosperm pollen. Today and tomorrows printers and pub. New Delhi. - -

Vargheese, T.M. Experimental and applied embryology of angiosperms. Oxforc & IBS
pub. Co. New Delhi.

e

{



=
&
B
a2
B
B
B
B
B

M.Sc. SEMESTER - 1V

PAPER - Hf
POLLUTION AND Bi{)BiVERSITY CON&ERVAT!Q’Y
- MAX MARKS-80

UNIT-

CLIMATE, SOIL AND VEGETATION PATTERNS OF THE WORLD ;
Life zones, major biomies, major vegstation types and soil type& of the world, barren iaﬁd

UNIT-I1

POLLUTION, CLIMATE CHANGE AND ECOSYSTEMS :

Air, water and soil pollution:- kinds, sources, guality. palameters @ff‘ecis on plants and
ecosystem.

Green house gases (Caron dioxide, methatie, nitrous oxide, Chloro flotocarbons: sources, trends
and role), ozone layer, ozone hole, consequeénces of climate change) Carbon dmx;{ie femhzatmrz

global warming, seal level rise, UV radiation).

UNIT-11 -
BIOLOGICAL DIVERSITY :- Concepts and levels, status in Imha, Utilization and concerns.
role of biodiversity in ecosystem functions and stability, speciation and’ extinction, TUCN

categories of threat, distribution and global patterns, terrestrial hmdwcrsaiy hot apotsy inventory.

World centers of primary diversity of domesticated plants; The Inds Bumwse center, plant
introductions and secendary cente&

UNIT-1V

CONSERVATION STRATEGIES g

Pnnczpies of conservation, extinctions, envnenmentai status of piams based o intematmnal
union for conservation of Nature. '

In situ conservation, International efforts and Indian nitiatives, protected areas in India-
sanctuaries, national parks, biosphere reserves, Wetlands, Mangrmes a;;d coral reefs for
conservation of wild biodiversity.

Ex situ conservation : Principles and practices, botamcal gardens. field gene bank, seed banks,

in vitro repositories, cryo banks, gencral account of the activities ol Botanical survey of India

{BSI), National Bureau of plant genetic resources (NBPGR), Indian council of Agriculture

research {ICAR), Council of scientific and Industrial research (CSIR), and the department of

Biotechnology (DBT) for con&ervanon aﬁd non formal conservation efforts.

REFERENCE BOOKS :

Thmshmsa M1985. Air pollution and plant life, Wﬂey interscience.
Mason C.F. 1991. Biology of fresh water pollution, Longman.
Hill, M.K. 1997. Understanding Environmental pollution, Cambridge University press.
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Anonymous, 1987, National gene bank, ¥ndzan hentage on plant gencnc resources; Namonai
bureau of plant genetic resources.

Directory of Indian wet lands, 1993 WWF mcﬁa and AWB Kualalumpur.

Frankel, O.H., Brown, A H.D. and Burdon, 1.1.1995. The conscrvatwn of Piam biodiversity,
Cambridge University press, Cambridge, U K. ‘

Kothari, A. 1997. Understanding Biodiversity: Life saszamabshty and Equity, Orient Longman.

Nair, MUN.B. 1998. Sustainable management of non wood foresi pm{iucfs Faculty of forestry,
University Putra Malaysia.

Paroda, R:S. and Arora R K. 199]. Plant resources consmazmn and managemexxt, IPGRIP
USA Campus, New Delhi.

Heywoed, V.H. and Watson, R.T.1995. Global biodiversity a&sessmem,
Cambridge University press Cambridge, UK.
Brady, N.C. 1990. The nature and properties of soils, MacMilan.

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.

Falk, D.A. Olwell, M Millan, C. 1996. Restoring biodiversity, Island press, Columbia, USA.

Gaston, K.J. Biodiversity: a biology of nwnbers and dxffermces Blackwell science Ltd
Oxford 11 K. .

Heywood, V. 1995 Global biodiversity assessment. United nations. environment pmgra:mme
Cambridge ﬁmvarsxty Press, Cambridge, UK.

Heywood, V. H. and Wyse Jakon, P.S. 1991, ’I‘mpxcai betama; gaxdms thmr rolein -
conservation and development, Academic press San. Diego.

Walter, K.S. and Gillett H.J. 1998. 1997 JUCN Red list of threatened plants.
IUCN The World conservation union, IUCN, Gland, Switzerland and Cambridge, UK.

SRR ARE
LIST OF PRACTICALS :
L To prepare ombrothermic diagram for different s:,tes on the basis of given data set
and to comment on ¢limate,

b2

To determine soil moisture content, porosity and baik é@nsxty of 3011 collected from
varying depths at different locations,

3. To determine the warer holding capacity of soils coﬁmﬁé from different locations.

4. To determine percent organic carbon and orgamc matter inrthe sc:is of cropland,
grassland and forests.

5 To estimate vate of carbon dioxide evolution fxom dszerem soﬁs usmg soda lime or
alkals absorption method.

6. Todetermine gross and net p‘aymplaakton nroducnm"y by light and dark bottle
method.

7. To estimate the dissolved oxygen content in eutrophic and oligotrophic water

samples by azide modification method.

A\ e

\W\/\f\@



3. To estimate chlorophyll content in sulphur dzaxzde ﬁmngamd and unfumigated
plant leaves.

9, To smdy environmental impact cf agiven de&eiepmental acnvzry using checklist as
2 EIA method.

10,  Todetermine diversity indices ( Shanmzz Wiener, concentratxen ef dominance,
species rxchness, equability and B diversity.

1. Field survey of a part of town or city to make the students aware of the diversity of
plants in urban ecosystems,

REFERENCE BOOKS FOR LABORATORY EXERCISE:

Magurran, A.E. 1988 Ecological diversity and its measurement, Chapman and Hall.
London.

APHA-AWWA-WPCF Standard methods for the @xammmn of water and waste water,
American public health association, Washington, D.C.

Krebs, C.J. Ecologicl methodology, Harper and Row, New York, USA

Pielou, E.C. 1984. The interpretation of ecological data, Wiley, New York.

Moore, P.W. and Chapmam S B.1986. Methods in p%ant Em%ogy Blackw:all scxcaﬁﬁc
puhhcatmas




& 9 8 9w .

=
=
L
"
®
B
B
B
B
&
8
B

B
2
o
L
£

8w ae

M.Sc. SEMESTER - IV
PAPER-WI
BIOTECHNOLOGY-I
PLANT CELL, TISSUE CULTURE AND ORGAN CULTURE

UNIT-]

PLANTS CELLS AND TISSUE CULTURE : General introduction, history, scope,
concept of cellular differentiation, cellular totipotency.

TISSUE CULTURE MEDIA: Introduction, Media constiruents, Media selection, Media
preparation, ; f et
CELL CULTURE : Introduction isolation of single cells. Suspension cultures, Culture of -
Single cell, Plant cell reactors, Applications of cell cuiture. e ,
CLONAL PROPAGATION - Auxillary bud prolification, Meristem and shoot tip
culture, bud culture. ' , S : :
ORGANOGENESIS AND ADVENTIVE EMBRYOGENESIS : Fundamental aspects
of morphogenesis; organogenesis via callus formation, direct adventitive organ formation.

SOMATIC EMBRYOGENESIS AND ANDROGENESIS : Mechanisms, techniques and
utility. Vi ' ' . e
SOMATIC HYBRIDIZATION : Methods of Protoplast isolation, Spontaneous and
induced methods of protoplasm  fusion, identification and selection of hybrid cells.
Regeneration of hybrid plants. Verification and Characterization of somatic hybrids,
Cybrids, posibilities, achicvements and limitations of protoplast research. : ‘

CRYOPRESERVATION AND GERMPLASM STORAGE : Raising sterile tissue
cultures, Addition of cryoprotectants and pretreatment, freezing, storage, thawing,
determination of survival viability. Plant growth and generation, verification, encapsulation
and dehydration. Slow growth method, Applications. s e

INTELLECTUAL PROPERTY RIGHTS : Possible ecological risks and ethical concemns.

¥

APPLICATION OF PLANT TISSUE CULTURE : Artificial seeds, Production of
hybrids and somaclones. e A

PRODUCTION OF SECONDARY METABILITIES / NATURAL PRODUCTS :
Morphological and chemical differentiations, Medium composition for secondary product
formation. Growth production patterns, Environmental factors. Selection of cell lines
producing high amounts of a uscful metabolite, Problems associated with secondary
metabolite production Immobilized coll system: s :

; A"\; /\[V DPSA
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TRANSGENICS IN CROP IMFROVEMENT Transgenic for Resxatance to biotic and
abiotic stresses, Transgenics for quaiﬁ‘y modiﬁcat;on, Temxmatar seed  technology.
Chioroplast rramformatmn and its unhzy

;‘suggeste& Reading :

b

Bhojwani, $.8. and Razdan MK. %9?36 P!am szsne Cniture Theory and Practice
revised edition). Elsevier Science Pubhshers New York, U, SA

Bhojwani, $.S. 1990, Plant Tissue Cultﬁre, Appixeatmxz and meatmns Elsevier
Seience Publishers, New York, USA

Collins, H A and Eéwards S.. 1998, Plants cell Caimre Bm Sz.mnﬁc ?ubhshera,
Oxford UK.

Jain, S.M. Sopory, S.K. and Veilleux, RE. 1996..In Vitro Hapimd Productin in
Higher Plants, Vois. Fundamental Aspects and Methods Kiuwer Academic
Publishers. Dordrecht. The Netherlands.

Kartha, K K. 1985. Cryopreservation af Plants Celis and {Brgzms CRC Press, Beca
‘Raton, Florida, USA. \
Raghavan, V. 1986, Embryogenesis, in Angzospenns A D&veiep;:m aﬂ
Experimental Study Cambridge University Press, New York, USA.

Vasil, Ikssshorpe, T.A. 1994, Plant Cell and szsue Cuimrc Kiuwer ACADEM%C
'puhhshers, The Nethcriamis .

Suggested Laboramry. Exercise :

i
».

Fotl oot

N

Isolation protoplast from various plant t:ssues and testing their vxab:hty i

Effect of physical (c.g. temperature) and chemzcal (e cssms‘mcum} faetom on
protoplast yield. ;
Demonstration of protoplast fusion empio:mxg PEG. , ’
Organogenesxs and somatic embryogenesis usmg appmpnates expiants and
preparations of artificial seed.

Demonstration of androgenesis in Datura. ‘
Electroporation of protoplasts and cheekmg of tzansient expressxon of ﬁae reporter gene.
Co-cultivation of the plant material ( (e.g leaf discs) mih Agrohactannm and sataéy Gi}ﬁ
activity histochemically. :

Suggested Keadmg {for 1aboramrg exercise}

{

Butenko, R.(3.2000. Plant Cell Culture, University Press of pacific.

Ckollin, H.A. and Edwards, S. 1998 Plant Cell Culture. Bios Scientific Pu%aimhed
Oxford, UK.

Dixon, R.A. (Ed) 1987. i’iant Cell Culture : A Pracﬁcaé Approach. RL Press, Oxford.
George, F.F., 1993, plant propagation by | :zssne Culture: Part 2. The Technology, 2
Exegetics Ltd, Edington, UK.

Hall, RD; (B D) 1999 Plant Celi Culture Promccls ﬁumzma ?res& Inc., Ncw Jersey,
USA.

Smith, R.H. 2000, Plant Tissue Cultare: Techmque and Expemnems Academic Press,
New Yc:rk .




M.Sc. SEMESTER -1V

o PAPER - IV 4.
ELECTIVE PAPER—~ MOLECULAR PLANT PATHOLOGY I |

UNIT-1 , ~
L Epidemiology and disease forecasting : form of epidemics, factors responsible for

the establishment of an epidemic, disease forecasting. -

General principles of plant disease control : General account; Prophylactic.

chemical (including fungicides, systemic fungicides, fumigants, antibiotics, growth

regulators etc.) and biological control; Breeding for disease resistance varieties of

host plants, Plant quarantine. ’

'

L Defense Mechanism- Defense of host against pathogen, Structural defense;
Physiological defense, Biochemical defense-role of phenolic compounds;
Phytoalexins Defense through hyper-sensitive reactions. £

2. Resistance and susceptibility : General account, types of resistance, vertical and

horizontal resistance; breeding for disease resistance,

UNIT-T Pt a0 R B e S e g el
L. Wilt diseases : General account, systems of diseases, Mechanism of wilting.
2. Diseases due to fungi : Rusts, smuts, Downy mildews powdery mildew diseases,

Wilts, Leaf blight, Ergots, Tikka, necrosis, Rots-red rot of sugarcane, Damping off

and warts diseases of economically important planis. ,
3. Diseases due to Bacteria : Bacterial blight of Rice, Tundu disease, citrus canker,

-Crown galls of stone fruits, Angular leaf spots.

UNIT-1V L e = a s :

L Diseases due to Viruses : Mosaic of tobacco, Potato and tomato, Leaf curl of tomato
& papaya, Yellow vein mosaic of Bhindi, Bunchy top of banana, Grassy shoot disease
of sugarcane, & i » : '

2 Diseases due to Mycoplasma : Sandal spike, Little leaf of Brinjal, Grassy shoot
disease, Sesamum, phyllody, Citrus greening. :

3 Diseases due to Nematodes : General characteristics of plants nematodes, Root knot,
Malaya disease of Barley, wheat, Citrus nematodes, Ear cockle of wheat. '

SUGGEST READINGS :

Plant Pathology - J.C. Walkar

Fungi and plant diseases - B.B. Mundkar

Plant Pathology — G.N. Agrios ‘

Plant Pathology - Whecler ar
Plant Pathology (Vol.1-3) ~ Horsfall & Dimon

A text book of Modern Plant Pathology - K.S. Bilgrami and H. S.Dubey

SR b




7. Plant Pathology — R.8 singh

8.
9.

16
1
12.

-

13.
14,
i5.
16.
17.
i8;
19,
20.
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25.
26.
27.
28
29,
30

.

31.

An introduction to Principles of Plant pathology - RS.singh -
Plant Disease of Crop plants in India ~ N.G. Rangaswamy.
Plant Pathology problems and progress- Honfall

Essentials of Plant Pathology- V.N, Pathak

Plant Pathology ~ Butter and Jones.

Plant Pathology- R.8. Mathotra

Crop plant Disease Colender- IARI-India:

Physiology of Fungus- — K.S. Bilgrami and H. 8.Dubey
Micro-otganisms in laboratory — G.P. Agarwal and SK. Hasija.
Physiology of fungi - V.G Lily and HL.. Barnet. ‘
Ilustrated Genera of Imperfecti fungi- H.L.. Barnet and.B.B. Hunter.
Microbiology and Plant Pathology- P.D.Sharma

Plant Pathology~ P.D.Sharma

Microbiclogy —~ P.D.Sharma

The Fungi — G. Sumbali

Fungicides and crop protection- H.G.Mewitt

Fungal diseases of plants- B.M. Duggar

Plant Pathology -~ P.C. Trivedi

Piant Pathology — G.P. Gupta
Virus and Plant diseases S.R.Mishra

Bactérial Disegses« V. Kumar ,
Biotechnology and Plant Pathology- V.K Jain

Laboratory manual of Plant Pathology- DKJha
Modem technology of Plant Pathology- V.Suri.
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M.Sc. SEMESTER - IV (Botany)

PAPER - IV
ELECTIVE PAPER-- LIMNOLOGY-II

UNIT-1

L. 8tudy of Biota >

(a) ‘Phytoplankton flora-classification of phytoplankton, 'm‘i&dimbution of
phytoplankton, seasonal distribution and species composition of phytoplankton.
Algal blooms effects of salinity and climatic stresses on the distribution of
phytoplankton, Phytobenthos-classification.

(b) Phytoplankton and their inier~relationsl1§p with Zooplanktons.

© Aqguatic insects, birds and their environmental significance.

UNIT-H '

1. Lake Flora-Higher Plants. Categories of aquatic higher plants, zonation of
rooted higher plants, some peculiarities of aquatic higher plants.

2. Lake Bacteria-occurrence, characteristics and importance.

3.Ecological classification of aquatic higher aquatic plants and their significance.

4. Biotic relationship and inferaction among organisms. Symbiosis, competition
among algae, Parasitism of algae, predation of algae, impact of human being on
algae.

UNIT-I

1.Concept of Productivity: Seasonal variation, Primary productivity in freshwater
lakes, Estimation of Primary Productivity. _ ;

2.Bio indicators-Aquatic flora and fauna in relation to water quality in an aquatic
environment,

3. Use and misuse of inland waters,

4. Methods of water qQuality testing BOD and COD.

UNIT-Iv ;

1. Sewage-Definition, composition and its treatment.

2.Pollution by Domestic and Agriculture sewage, Industrial effluent.

3.Causes of pollution of Aquatic Resources, their management and conservation.
4.Resource Conservation~Aquatic pollution, control, legislation, regulation on
discharge of industrial effluents and domestic wastes in rivers and reservoirs,




Suggested Readings:

Anathakrishnan : Bioresources Ecology

Goldman: Limnology

Odum: Ecology ;

Pawlosuske : Physico-chemical methods for water Limnology
Wetzal : Chemical and biological methods for water pollution studies
Trivedi&Goyal : Chemical and biological methods for water pollution
studies Welch: LimnologyVols.I-11

Perkins: Ecology :

Arora : Fundamentals of environmental biology

Ghoshe : Toxicology

Sood : Toxicology

Suggested laboratory Exercise
1. Sampling of phytoplankton and their qualitative and quantitative analysis.

2. Sampling of periphytes and macrophytes, and their qualitative and quantitative

analysis. '

o




3.Sampling of Zooplankton and their qualitative and quantitative analysis.
4.Primary production: Experiment-in-situ by light and dark bottie method.

5.Short-term productivity expennwnts for the undersiandmg of diel variation in
aquatic ecosystems,

6. Analysis of sediments for benthic fauna and flora.
Suggested Reaémg

1. Adoni; A.D. et al. 1985, Workbook on anolagy ?ranbha Pub. Sagar 216 p.
2. APHA 1981. Standard Methods for the Examination of Water and Waste
water. American Publie Health Association, Washington.

Arber, A. 1920. Water Plants. Cambridge University Press.

Barnes, A.K. and K.H. Mann, 1980. Fundamentals of Aquatic Ecosystems.

Blackwell Scientific Publication, Oxford.

Brown, A.L. 1971. Ecology of Fresh Water Hememamz London, 129 p. nd

Cole G.A., 1979. Text book of Limnology. 2

De AK., 1989 Environmental Chemistry. Wiley Eastern Limited, New Delhi.

Goldman, C.R. and A.J. Horne, 1983. Limnology. Mc(iraw Hlﬁ Inc. Tokyo,

464 p. ~

9. Golterman H.L., 1975, Physm}oglcal Limnology. Elsevmr Sczcnnﬁc Publishing
Co,, Amsterdam, The Netherlands, 489 p.

10. Hutchinson G.E. 1957. A Treatise on Limnology. Voi I 1, HI }ohn W:ley &
Sons, NY.

11. Mackereth, F.J.H., 1963. Some methods of water Analysis for Limnologists.
Fresh Water onlegtcai Association. Scientific Publication, No. 21, Ambleside
England.

12. Mackereth, F.J.H., J. Heron and J.F. Talling. 1978. Water Analysis : Some
Revised Methods for Lamno%ogxsts Freshwater Bmieglcai Assocxaizan, Sci. Pub.
No. 36.

13. Moss, B., 1980. Eceiagy of fresh waters. BEaekwe}i Sczentiﬁc Pubiuatxons,
Oxford, 4} 7p.rd

bl
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14.0dum, E.P. 1971. Fundamentals of Ecology. 3
15. Ruttaer, F., 1963. Fundamentals of Limnology, 3 p.

16. Schwoerbel, 1. 1987, Handbook of Limnology. Gustav fisher, Verlag.

17. Strickland J.D.H. and T.R. Parson. 1972. A Practical Handbeak ef Sﬁa Water
Analysis. Fisheries Research Board of Canada, Ottawa,

18. Subramanyam, K. 1962. Aquatic Angiosperms C.S.I.R,, New Delhi.

19. Welch, P.S. 1935, Limnology. McGraw Hill Co. N.Y., 4’? p.

20. Welch, P.S. 1948. Limnological methods. Phxiaﬁeiph;a, Blakiston Co: 381p.

21. Wetzel, R.G. 1975. Limnology0. W.B. Saunders Co., Phildalelphia, 743 p.
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M.Sc. IV SEMESTER

ELECTIVE COURSE - ETHNO BOTANY II

__MAXIMUM MARKS : 80

LI 2

. . » & &

Unit -1
Plant Conservation by Tribes & role of Joint Forest Management Programme in Plant
Conservation specially People’s Protected Area ’
Ethnobotany and its role in domestication and conservation of native plant and genetic
resources.
The protection of plant varieties and Intellectual Properties Rights.
General account of conservation of medicinal plants,
General role of Aromatic plants.
' ' Unit-11
General ideas of various system of medicine using plants. o
Basic knowledge of Ayurvedic, Homeopathic, Allopathic system of medicine.
General idea of active principles of Plants,
Herbal Cosmetics,
General account of toxic plants and Harmful effect of plants on human society with
special reference to allergic plants of Chhattisgarh,
Unit ~HI
Endemic plants of Chhattisgarh.
Endangered plants of Chhattisgarh.
Techniques of cultivation and marketing of Aromatic plants ~Podina, Lemon grass
Kasturibhindi, Palmarosa. ; i :
Techniques of cultivation ;marketing and importance of mushroom
Techniques of cultivation, extraction of juice and importance of wheat grass.
Unit-IV : v ‘
Ethnobotanical study of the following plants with special reference 1o their medicinal
importance- : : : e

L. Allium sativum (Lahsun) 2. degle marmelos (Bel) 3. Terminallia arjuna (Arjun) 4 T.
bellerica (Baherta) S. T chebule (Harra) 6. Calendula officianallis (Calendula) 7. Thuju
oceidentalis (Vidhya) 8 Dhatura alba {Dhatura) 9. Argemone maxicana (Pili kateli)
10. Ephedra sps. ( Ephedra), .

Suggested Readings :- ‘

¢ Baker, H.G. 1978. Plants and Civilization (3 ®edition), C.A. Wadsworth, Belmont.

¢  Chandel, K.P.8., Shukla, G.& Sharma, N. 1996. Biodiversity in medicinal and
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Income from the Forest,"CIFOR 1998, Indonesia; ; D 171041,
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Jain S.K. and Phuipps; R.D. (1991). Medicinal Piants of India Rec. Pub.Algonac
USA 2Vols. 1-849.
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¢ Jain, 8. K (1995). In Manual of Ethﬂobciany {edt. 8.K. Jam,) Sewnnf ¢ Pubisher,
Jodhpur. 128-134.
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Delhi: Today & Tomorrow's Printers and Publishers.
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¢ Varghese, E. 8. V D. (1996). Applied Ethnobotany - A case study among the
Kharias of Central India. New Delhi. Deep Publications
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Research and Development Institute. 35, Shamia Hills, Bhopal., ethnobot.
Res.2:303-3 5.

¢ Joshi, 8.G. (2000). Medicinal Plants, Oxford & IBH Pubhshmg Co. Pyt Lid,, New
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+ Kirtikar, K R & Basu, B.D. (1933-1933). Indian Medicinal plants. Vol.1to VIII
(4 Vols. text & 4 vols. plates) Reprint 1994, Dehradun U.P.

*  Maheshwari, JK. Ed. (2000). Ethnobotany and Medicinal Plants of Indian
Subcontinent. Scientific Publishers, Jodhpur

¢ Martin, G.J. (1995). Ethnobotany. Chapman and Hall, Londen.

Suggested Laboratory Exercises:-
Ethnobotany
1. Description and identification of medicinal piams and its medical properties.
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2. Extraction of phytochemicals from various medicinal plants.
3. Preparation medicinal plants herbarium and photographs.
4. Herbal preparation - ” ‘ :
a Preparation of digestive powder.

b. Mouth freshener of Ajwain.

¢. Beverage of TulsiBel, Tikhur,Mango.

d. Ayurvedic tea preparation.

&. Tablet of amla vati.

{f ‘Murabba of Awla/Bel.

g Herbal dye ‘

h. Shitopladi powder.

5. Identification and study of Ethnobotanical importance of some plants’ of Raipur.

6. To cultivate at least two medicinal plant in earthen pot.
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: SYLLABUS M.Sc. BOTANY
» PT. RAVISHANKAR UNIVERSITY , RAIPUR
=
a Semester | Paper | Title | External markstnfemai marks | Credit
, First 1 Cytology 180 - 4
@ IT [ Gentics 80 = T4
® 441 Microbiology, 80 20 4
Phycology and
] Micology :
v ‘Bryophyta, ?tcndaphyta and 80 20 : 4
] osperm :
LC -1 | Lab Course-l (Based onpaper 1|80 20 4
L &1
LC - 11| Lab Course-11 (Based on paper ﬂ 80 20 4
L&IV) :
Second |1 Taxonomy and diversity of 80 20 4
lants i S
| Molecular Biology ED a0 )
i Plant physiology 80 20 14
IV | Plant metabolism ‘ 80 20 14
LC-1 | Lab Course-1 (Based on paper I | 80 120 4
| & | L i
TGl | Lab Course-1 (Based on paper 1] 80 % 3
' &IV) - P AL M
Third 1 Plant development and plant | 80 200 14
TESOUICes 1 1 o
il Plant Ecology- I (Ecosystem | 80 20 4
- and vegetation ecology) ~ : :
- T | Biotechnology I (Genetic 80 T30 4
engineering of plants &
) microbes) ;
' v Elective paper-1 Molecular 80 20 14
g plant pathology-1 OR
Elective paper-11
W Limnology-1 OR
Elective paper-111
2 | Ethnobotany 1
- e ke g L e
: LC-1 | Lab Course-1(Based on paperl | 80 120 4
= | &11) | ~
‘ LC-11 | Lab Course-11 (Based on paper 80 20 4
B | I &IV) . A
B Fourth |1 TPlant “reproduction and plant | 80 ‘ 20 5 4
g _resources '
utilization : ,
" ‘ ' (0
% \2\ XX&
B




\

PI Plant Ecology Il | 80 120 a4
{Pollution and
biodiversity
conservation) 4
i Biotechnology 11 | 80 20 4
( Plant cell, tissue :
culture & organ
. culture) . .
v Elective paper-1 | 80 20 4
Molecular plant
pathology-11 OR
Elective paper-I1
Limnology-11 OR
Elective paper-HI |
Ethnobotany 11

®
=
=
L
E
B
=
"

e 1 Lab Course-1 (Based, 80 20 ~_.L4

e eng_a_@l&lg_}' s +f

e Lab Coursedl |80 |20 4
{Based on paper 111 '

s i

Marks 100 , Credit Points -03, Total Hours -50

"EE R EREEN.

Choice Based Credit System: Semesier Ii Course Fnrestrymfree}mpim._

Choice Based Credit System: Semester 11l Course —Enviroﬁmenmi Science.
Marks 100 , Credit Points -03, Total Hours -50

e Each theory paper will have 5 questions of equal marks. First question will encompass

all the five units without internal choice, whereas rest questions will be unit wise with

internal choice. : .
e  The respective teachers on each paper will ensure the internal evaluation by a class test

‘and a seminar / poster presentation of 20 marks each and submit the foil and counter foil
to the HOD by the end of the activity. : ; :
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