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- Paper
~ BO/1/1/01
 BO/M/1/02
BO/1/1/03
BO/1/1/04

Paper
BOM/M115
BO/1/1/16

‘Pape;r_
BO/1/2/07
BO/1/2/08
BO/M/2/09
BO/1/2/010

 M.Sc. Syllabus of Botany & Forestry

~ Semester-|
| Th‘eory | | o
‘\ ~ Subject | Marks
- P"hycology-i- Bryology 25+25=50
- Computer + Biostatistics =~ 25+25=50
Mycology + Plant Pathology 25+25=50
Microbiology 50
- Total: 5o+5o+5o+5o- 200
| Practlcal |
| Subject Marks
Phycology & Bryology + Computer  30+20= 50
Mycology & 25+25=50
Plant ‘Patholog‘y * Microbiology | |
~ Total:50+50=100
5 f.f‘.’%‘stjmsester\-‘-llﬁ T
- Theory | |
- Subject | ~ Marks
, Plant Taxonomy & Biosystematics 50
Silviculture + Forest Mensuration 25+25=50
Pteridophytes 4 Gymnosperms 25+25=50
Cytogenetics, iilolecular - 50

Biology & Blotechnology
Total: 50+50+50+50=200

]
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N ~ Practical

2

e S S R P U S S SOty s o R

Paper Subject e - Marks
BOI1 /2/111 Plant taxonomy & Blosystematlcs{ SRR 30+20==50
an + Forest mensuration -
BO/M/2/112 Ptendophytes&Gymnosperms 25+25=50
- +Cytogenetics, -
o ~ Total: 50+50=100
- Semester-lll ‘
| | Th‘éory RET
Paper Subject N Marks
BO/2/11/013 Plant Physnology + Piant szochemlstry 25+25=50
BO/2/1/014 Forest Surveymg & Slilwculture system +  25+#25
o Forest Management TR
“BOI2MI015 Plant Ecology - 50
BOI2/1/016 Palaeobotany + Palynwlogy & 25+25=50
" Reproductlve Blology |
| ' Total: 50+50+50+50 100
| Practiz,al :
Paper ~ Subject M_arks'f .
BO/2/1/117 Plant Physiology, Blochemlstry 30+20= 50
. + Forest Surveymg | o A
BO2MI8 Plant Ecology + Palaeobotany, = 25+25=50
Palynology&ReprodssctlveBlology o
| | o | Total: 50+50
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Paper
BO/212/019
B0/2/2/020

o Paper
BO/2/21121
BO/2121122

3012121123

BO/2/21124

s W N =

- Semester-lV

- Subject | | Marks,-j | o
Economic&Applied Botany 50
Elective (Special) 50

g Total: 50+50=100
Practical |

Subject | ~ Marks
Special papers | | 50
Review/Projact [Dissertation | 50
mcludmg Vlva-voce (Specsal papers) | C
‘?‘Semlnar (to»puc otherthan 50

| _;prq;ect worlk/ Dassertatlon)

Comprehensive Viva 50
(onall branehes of syllabus) | '
| | Total 50+50+50+50"200

Name of the Special Papers:
Advanced Plant Taxonomy
Ecology and Bnednversnty
Mycorrhizal Bie!ogy‘
Palaeobotany ar!ad Palynology.
Plant Genetlcs amd Biotechnology

3
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'SEMESTER-I
PAPER-I
PHYCOLOGYAND BRYOLOGY
| | I’I*IYC()LOGY;i (Theorltlcal)
UNIT-I FuuMm&ks 25

1. A general account of classification of algae

2. Parameters used for classifying algae in the past and pr esent.

3. Significance and contnbutxon of molecular biolo gy in the
classification of algae |

4. Parallelisminalgae. . o o

5. Salient features of the d1v1smns Cyanophyta, . -
Prochlorophyta Glaucophyta, Rhodophyta | .
Heterokontophyta, Euglenophyta and Chlorophyta

5. Evolutionary trends in Chlorophyta ’

6. Reclamation of soil by algae: Nature and causes of sterility of
soil in India, types of sterile soils, algal species reclaiming soil

- fertility, roles of algal ’me‘mbers in réclamaiion\ |

7. Phycocolloids —source, chemlstry and their uses

Algaein Plscmulture

9. Single Cell Protein— deﬁmuon sources, pr opertles, uses,

*

~ prospects and hmltatlons
10. Pheromone in algae.

11. Significance of algae as prospective progenitor of land
plants.

4
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BRYOLOGY (THEORETICAL)
Unit I e R o Full Mark825

1. Introductlon Dlver51ty n forms habltats and values - |
2. Classification : Out liné of classification and evoluuonary trends‘

- among the different groups of bryophyteswtradltlonal Classﬁcauon o

(with reference to Hepaticop 31da Anthocertop31da and Bryop51da)
and modern systems of Class1ﬁcat10n (with reference toe
- Marchantiophyta, Anthocerophyta and Bryophyta)

3( Characterlstlcs affinities and systematic position of Cal obryales "
Takakiales and Sphagnales | |

4. Cytogenetlcs of bryophyteS”: taxonomlc 1mpllcat10n of”:
chromosome numbers and sex chromosome. | R

5. Bryophyte ecology substrate colomzed by bryophytes growth:}
. forms, ecotypes | :
6. Bryophyte as site mdlcators ; Responses of bryophvte to;

ermronmental pollutlon, Bryomomtonng |

7. 'Bryophyte chem:stry Bryophyte-chexmcal and taxonomlc; |

- implications, Blotechnology of Bryophytes | f

Suggested reading:

1. Chopra, R.N. (1998) Troplcs in Bryology Allied Publ. Ltd.

2. Chopra, R.N. and Kumra (2004). Biology of Bryophytes, New??;

Age International, New Delhi. | |

3. Mondal, A K. and Mondal (Parul) s (in Press) Advanc-ed-_}:}

Bryology, New Central Book Agency Pvt. Ltd. Kolkata.
4. Parihar, N.S. (1991). Bryophyta. Central Book Depot Allahabad

1.29:44 BM;Copyright (c) : Vidyasagar University




5. Pun P. (1980) Bryophytes Atma Ram& sons, Delhi,
6. Rashld A. (2000). An Introduction to Bryophyta Vikash and Hall.
7. Schofield, W.B. (1985). Introductlon to Bryology Machllan Pub]
- New York | ~ | .

8. Shaw,AJ. & (Joﬁ‘inet B (2000) Bryophyte Blology Cambridge
~ University Press. | | - , .
7. Smith, A.J.E. (1982). Bryophyte Ecology. Chapman and Hall

~ SEMESTER -1
| | Paper—-l] |
(Theoretlcal Computer and Bnostatlstlcs)
COMPUTER APPLICATION IN BIOLOGY

Cumier FulMarkes 28

1. Importance of computer application in 'biok»)gica:l*sciences.

2. Briefhistory of development of computer, computer generations,
classification of computer- analogue, digital, hybrld micro, mini,
mainframe and super computers.

3. Computer hardware: basic components of computer CPU |

peripheral devices, computer memory, and computer buses.
4. Software — Types of software — monitor program, operating

system, utility program, application program, language
processor. Computer languages — machine language, Assembly
language, High-level languages.

5. Problem solving and flow charts — symbols, structure, methods
of draWing of flowcharts. Application in biological problems.

6. Principle of programming in high level language, simple

6
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programs for aolvmg biolo gmal problems and staustlcal ana]ysm |
of bmlogxcal data. |
7. Simulation and modehng of different botanical items in
| taxonomy, plant physiology, biochemistry, forestry, drug deagn |
8. Word processor — basic operation and its application in
biological sciences; MS Excel — basic operation and it
| apphcatlon in b1ologlca1 sciences; MS PowerPoint - steps of -
PowerPoint presentation, slide preparation for biolo gical items.
9. Basic concept of’ emajl Internet — components of internet, www,
searchmg biolo gtcal mformatlon from internet, ]11:)1:ary--S\ea.rchmcr
techmque LAN. |
10; Concept of bioinformatics — field of application common
‘biological databases, brief 1dea about database management
n blomfonnatlcs

7
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SEMESTER 1

Paper--l]
| Theoretlcal
| | BIOSTATISTICS )
Unit : 1T ‘ Full Marks: 25
1. Definition and scope,, | | B
2. Cultural tendency, measures of dispersion.
3. Measures of Skewness and Kurt051s ~
4. Propablhty and probablhty distribution (Blonomxal Pmsscm |
~ and Normal) correlation and regressmn - |
S. Chi-squaretest and test of s1gn1ﬁcance and thelr apphcauon
in B10-1nforma,t1cs | |
| SEMESTER T
Papel —HI: Theoretlcal o .
Unit: I Mycology ' ~ Full Marks : 25
1. Unique features of fungi : modemn concept regarding o
placement of fungi in separate kingdom. Any modern
classification with characters upto phylum.
2. Fungal growth, nutritional and physwal factors operating
growth, idea of saprotrophs biotrophs, hemlblotrophs
- merotrophs, symbionts.
3. Sporulation— types factor affecting sporulanon, sporehberauon
and dispersal.
4. Homothallism, heterothalhsm, phys1olog1ca1 and molecular basis
of mating systems para sexuahty
s, Mycotoxins —a general account with reference to aﬁatomns
6. Lichens — types, idea of phyco and mycoblonds nature of

relationship between two partners.

Lal

e
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Un it:
1.
2.

3.

9,

| Apphed mycology. Use of ﬁlngl in antibiotics, orgamc aclds; |
and food producnon role of fungx in b1otechnology, mcludmg

- vaccine productlon etc role of fungi in agriculture and forestry,

mushro om cultlvatlon 1ts food value

SEMESTER I
Paper-—III Theoretlcal

I Plant Pathology | | | Full Marks 25
Plant d1sease diagnosis, Koch’s rule modern methods
Productlon, hberatlon and dlspersal of moculums inoculum
potentlal | | |

Host patho gen 1nteract1ons mechamsm of penetrauon role of
cell wall degradmg enzymes, toxms ‘and growth regulators.
Defense mechanism of host — pre and post infectional structurdl
as well as biochemical defense with reference to role of ‘
phytoalemns and PR—protems systemic acquired re51stance
Control of plant diseases — exclusion, eradication, phys1cal
biolo gical and chemical control, concept of integrated dlsease
‘management. | |

. Epidemiology (concept only)

Role of biotechnology in plant pathology

Selected plant diseases: Blast of rice, Tungro disease of rice,
Black stem rust of wheat, Wilt of pigeon pea; Anthracno se of
Jute, Crown gall diseases, scab of potato. |
Selected tree diseases : Stem wilt of casuarma, Spike disease of e;
sandal wood, Root rot of khalr Pink d1sease of Eucalyptus. -

10. Myconhiza — deﬁmuon types occurrence, origin and evolution,

advantages of myconhizal associations in agriculture and forestry
Myconhiza and disease control. | ; .

PM: Copyright (c) : Vidyasagar University




‘ ~ SEMESTER-1
- Paper ~IV : Theoretical
MICROBIOLOGY

Full Marks: 50

1. History; discoveries and oontributions; differences between
prokaryotes and eukaryotes; ‘ﬁve kingdom concept;
classification of microbes; scopes and areas of microbiology.
3) |

‘2. Nutrition of mlcrobes prmc:1ples behlnd formulatlon of media;
enrichment culture techmque anaerob1c culture prmc1ples 3)

3. Prnciple, characteristics used in the classification and

identification of microbes; Bergey’s manual of determinative
bacteriology (5)

4. Methods of sterilization; dry and moist heat; UV and X-ray;,
Food sterilization. (3)

'S5. Growth curve;, mathematical nature and expression of growth;‘
exponential and arithmetic growth; generation time; growth
curve parameters-yield, exponential growth rate and duration
of lag phase; effect of nutritional concentration on grthh‘
synchronous cychc batch culture and continuoues growth. (4)

6. Morphology; fine structure & chemical nature of capsule; cell
wall, flagella, pili, genome, cytoplasmic membrane (PLP and
fluid mosaic model) and cytoskeletal elements of bacterial cell,

"idea of the principle of gram staining; reserve substances; .
endospore. (6) )'

7. Microbial metabolism; respiration and fermentation,
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10.

11.

12.

13.
14,

| fermentation pathway (ED pathway etc.); Nitrification, sulfur |

oxidation; nitrogen fixation. (4) (schematically)
Organization and replication of genetic material in bacteria,

plasmids; genetic recombinatidn—Conjugation, transformation,
and transduction and . gene-mapping. (5)

Genetw Englneenng, vectors, restriction endonucleases, host
restnctlon modlﬁcauon, gene clomng, apphcatlons of Genetlc ,

, Engmeenng in agnculture health mdustry and enwronmenta,lx
vstablhty (6) |

Viruses; structural organization and chennstry of viruses; viral
rephca’uon (TMYV) and bacterlophage assay of viruses;
classification; cultivation; viruses as disease producing agents

'oncogenems antiviral drugs lytlc and lysogemc cycle. (5) HIV

and its importance.

‘Applied microbiology; productlon of alcohol wine, beer |

Penicillin, SUFU. (4)
Chemotherapy; fundamentals, chemi stry, mechamsm of action

and therapeutic uses of penicillin, non-medlcal use of antibiotics,
‘bioassay of antibiotics. (3) Antiviral drugs, sulfa drugs

Microscopy; light and Electron, AFM

Immunology; general 1dea of1 1mmumty, types of immunity;
properties of antlgen and antibodies; nature of immunological
reaction; dlagnostlc apphcauon monoclonal anubody, ELISA;

Tomn (7)

11
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. | SEMESTER — I
Paper—V : (Practical)
- Phycology and Bryology
- PHYCOLOGY
Unit : [ | B : Full Marks : 15

1. Study of vegetativeﬁstmctnureslof g@etophytic and sporophytic
plant bodies of the members from different taxa of algae.
2. Study of reproductive and other perennating structures of different
members of algae. , o
3. Fmdmg out the characters ideal for 1dent1ﬁcat10n of the algal
- members. | |
4. Ecologlcal 31grnﬁcance of the studled characters of algal members.

SEMESTER -1
Paper—YV : (Practical)
| BRYOLOGY |
Unit: I | | a | Full Marks : 15

1. Methods of collection and preservation of Bryophytes
- Comparative morphology and anatomy of the gemetophytes
and sporophytes of the different groups of Bryophyta

(Hepaticopsida to Bryopsida)
3. Study of peristome structures of Nematodonteae and
- Arthrodonteae of the Bryopsida
4. tudents are required to submit field and laboratory records
preserved and dried specimens and permanent slides

12
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SEMLSTERm I
| Paper-—-V Practncal | |
Umt II Computer o S Full Marks : 20

1. Basic operauon of computer — different operatlons of |
WINDOWS Data entry, Prmtmg of programs and results.
2. Progrannmng with a hlgh level langua,ge for solvmg bi Ologwal N
eproblems - | | E |
~a.  Simple programs— computation of sum and mean values
of some biological datd . o
b. Arrangement of blological data - ascendmg order,
descending order, highest value, lowest value.
Tabulaﬂon of blologxcal data |
Spemes / Genera mapping in an area.
'Charactenza,tlon of plants.
Numencal taxonomy. ,
Statistical analysis of biological data — Mean, SD, SE. t-
test, correlatlon coefficient percentile values etc.

® ™o a6

3. Operation of MS Excel — tabulation of biological data, sn‘nple |
computation of dlfferent groups of data, making charts with
MS Excel — bar diagram, line diagram, pie diagram for
| representing biological data. o ;
4. Operation of word processor — text presentatmn editing,
" formatting and printing, making table with MS Word.
5. Operation of MS Power Point — making slide for slide for any -
biological topic. | |
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SEMESTER — I
- Paper- VI
MICROBIOLOGY MYCOLOGY & PLANT PATHOLOGY
| Full Marks : 50

MICROBIOLOGY |
1. Methods of stenhzauon idea about rmcrobwlogtcal mstruments
and laboratory.
2. . Negative staining technique.
3. Gram staining.‘ | |
4. Study of curd-organisms and spore staining. -
5. Isolation of spore producers frombacteria, PDA for fungi.
6. SterilizatiOn of media and glass goods. |
7. Inoculatlon techmques -
M‘Y COLOGY

8. Study of morpholo glcal characters and reproductlve structures
of some genera (Clavana, Puccinia, Peziza, Erisyphyae,
Alternaria, Fusarium, ‘Cercospora, Saprolegnia, Albugo,
Perenospora).

9. Isolationof yeasts from some fruits

10. Local tour for collection of Fungi.

PLANT PATHOLOGY

11. Study of diseased specimen. v

12. Isolation, Purification and simple culture of pathogens.

13. Use of selective media. | |

14. Study of Black stem rust of th—,at Red rot of sugarcane.

15. Study of Ectomy corrhiza.

16. Study of VAM in root.
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| SEMESTER -II
Paper VII Theoretlcal

TAXONOMYOF ANGIOSPERMS & BIOSYSTEMATICS

1.

8.

. Full Marks 50
Introductmn Deﬁmtwn of terms; Syqtematlcs Taxonomy,

\Classzﬁcatlon, Nomenclature, Identnﬁcatlon

Classnficatmn History and current systems of cla ss:ﬁcatmn
with Putatwe Relationships: Takhtaj an and Cronqmst qystem
of classification, Salient features, evolutionary trends a,ﬂd

phylogeny in Magnoliidae, Hamamelidae, Cdryophyllldae

Rosideae, Asteridae, Ahsmat1dae a,nd Liliidae (Sefzsuk
Cronqmst 198 1) and APG-I System of plant 013531ﬁcat10n .
concepts of palaeoherbs eudlcot% |

Taxgnomlc hierarchy : Species, g,enub famﬂy and other

: categones dehnntatmn of taxa and atmbutxon of rank.

ICBN : Salient features of the Internatlonal code of Botamcal
Nomenclature Phylocodes |

| Blosystematlcs ; Deﬁmtlon, principles, methods, categories

and differences with classical taxonomy.
Taxonomic evidence : Ultrastructure (SEM and TEM),

| Palynolo 2y, Phytochermstry

Bmdwersnty Definition, importance, Hotspots, megadwerslty
centers; conservation- needs and methods.
Ethno-botany : Deﬁnmon, branches, r elevance, methods and

status in India.

Suggested Readmg

1.
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Taxonomy. Robert E. Kreiger Pub. Co., New York. <
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3

10.

hrdtmdn G. (1969). Hcmdb ook of Palynolc:vgy A/funksgaczrd '
Copenhagen

Erdtman, G. (1986). Pollen Morphology & Plant Taxonomy:
Angiosperms. E.J, Brill, London.

Hills, D.M. Montz, C.M. & Mable, B.K. (1996). Molecular Systematics,
2m Edition. Sinauer Associates, Sunderlad. | |

Judd, W.S., C.S. Campbell, E.A. Kellogg, P.E. Stevens, (2002). Plant
Systematics: A Phylogenetic approach, Sinauer Associate Ins.,
Sunderland, Massachusetts, U.S. A. :

Lawrence, G.H.M. (1951). Taxonomy of Vascular Plants. MacMiillan,
New York.,

Mondal, AK. (2005). Advanced Plant Taxonomy New Central Book
Agency Pvt. Ltd. Kolkata.

Radford, A.E. (1986). Fundamentals of Plant byst‘ematzcs Harper
and Ros Publishers, New York.

Singh, G. (1999). Plant SyStematics.‘ Theory and Practice. Oxford &
IBH Pvi. Lid., New Delhi. |

Stace, Clive A. (1989). Plant Taxonomy and Biosystematics, Amold
Publishers, Bangalore, India.

SEMESTER — II
Paper —VIII : Theoretical
SILVICULTURE, FOREST MENSURATION

Unit-1; Silviculture Full Marks : 25

Introduction, definition, Forestry as land use practice
Growth and development of trees

- Forest types

Silviculture : Definition, scope and objective
Classification of Forest, Farm forestry, Social forestry and Agro-
forestry |

. Factors of locality climatic (light, temperature & frost)

16

‘Downloaded from VidyasagaP LRGSO /ity 268975 LinivSeity, 34613 3}%@283,5%6rqeq/ﬁg%@gg}a%%ﬂ,g}gnyopynght (c) : Vidyasagar University

“http:/www.vidyasagar aSinliewiloads/showPdf aspx?file=/pg"EPEAIERSAHE B /api/website/DownloadDocument?downloadid=589&preview=False



7. Topographlc (Aﬂ'ect of Altitude, Aspect &E xposure)

8. Eda,phlc General parental rock mﬂuence on Vegetatlon Pan}[
formation i

9. Biotic : Influence of plams insects, witd anuna.ls man and his.
ammals | V |
10. Natural regenerauon of forest
11. Artificial regeneration of forest
12. Concept of competition, thinning.

SEMESTER - I
Paper — VIII : Theoretical

Unit-I1 : Forest men’s’uration. | : F flfz‘ll ‘Marks 1 25
- 1. Introduction : deﬁnition, obj ect and scope - |
2. Diameter/ Girth : Measurement of diameter /girth
3. Brea,st'h,eight — Rules of diameter measurement, diameter and |
girthclass - o | |
4. Height oftree : Principles of height measurement (similar triangle,
trigonometric) 1 |

.

Instrument of height meaéurement

Form factor : Derivations and significance

*

Volume : Measurement of volume of felled trees, volume table

. Ageoftrees : Determination of age of the trees.

IR -

Crop measurement : Determination of diameter and height of
forest crop, top height and its significance
10. Forest inventory & stand table.

17
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http:significan.ce

o  SEMESTER-II

Paper IX: Theoretxcal |
PTERI])OPIWTES & GYMNOSPERMS |
Unit- I: Pterldophytes . Full Marks-25

1. Introductory 1dea about ptendophytes
2. Charac‘rensuc features geologlcal dlstnbutlon evolutlonary
trends | and mterrelatlonsmps of Rhyniopsida,
Zosterophyllopmda Trlmerophytopmda Psilotopsida,
Lycopmda and Sphenops1da .
3. Anidea about the system of classxﬁcatlons of ferns by Copeland
(1947) and Plchl-Sermolh ( 1977 ).
4. A comparatlve study ofthe members belongmg to the followmg
taxonomic groups and also their systemanc treatments,
evoh;tlonary tendenm&s and aﬁimues
a) Cladoxylales b) Co enopterldales c) Marratlales d)
Ophloglossales e) Osmundales f) Filicales ( Schizaeaceae,
Gleicheniaceae, Cyatheaceae Polypodxaceae) g) Salviniales
h) Marsileales. | ,
5.  Stelar organization in pteridophytes and its evolution.
6. Soral evolutionin ferns. | |
7. Mating systems in ferns ~sexuality in homosporous ferns,
apospory & apogamy, VIleary in ptendophytes

18
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 Unit-1I : Gym‘nospermsi L Full Marks : 25

1. Concept of Gymno spermae general features of
gymnosperms |

2. Origin of seed habit.

3. Progym’nospermopsida

4. C]ass1ﬁcat10n of' gymno sperms |

5 Dlagno stic features clasznﬁcatmn d1str1but10n in time and
space and evolutxonary trends n the follo\mng orders

a) Ptendospermales b) Cycadales ¢) Cycadeoidales,
d) Caytoniales, €) Glossoptendales ) Pentoxycales
g) Ginkgoales, h) Comferales 1) Gnetales
6. Econanu.cylmportanc;e of gymnosperms.

Paper—X (Theoretlml Papen)
CYTOGENETICS MOLECULAR BIOLOGY AN D
BIOTECHNOLOGY S
Full Marks : 507'

1.  Cell cy.c1¢ - Stages, their respective significance, regulation ahd events;:
in M phése’ Chec_k points and their significance. Cyclins, cyclin ff
dependent kinases and their roles. - |

2. Ultrastructures and 31gmf1cance of different parts of eukaryotlc

~ chromosomes — euchromatin, heterochromatm centromere, telomere
- and NOR. o ~ , ]
3. K,aryotype chromosome ba:ndmg [G banding, fluorescence banding, -
- FISH (chromosome painting) and GISH]. ;

4. Genetics of metric characters (deﬁnmon with examples and their

distinctive features); oligogenes and polygenes.

5. Extranuclear inheritance (definition, types and respective examples).
6.  Sex determination — types, dosage compensation, sex linkaed inheritance; -
sex linked, sex influenced and sex limited characters. i '
| | 19

Downloaded from VidyasagaP OMRIBRGE o8 idy 858978 Uﬁ'ﬁ@@b B346.13. 3}%2&9,%@,Qeq,%g&g%&g}&gmmpynght (C ) '(:jyaagar Oﬁiversity

http://www.vidyasagar.ac.in/Downloads/ShowPdraspx?file=/pg LS RYIIHS pdi/apiivebsite/




of.

10.

11.
12.

13.
14,

15,

16

17.

Population genetics —~ Hardy Weinberg genetic equilibrium, factors

affecting allele frequency in populatlon (mutatlon migration and
selection), genetic dnft and mbreedmg doprosmon

- Concept of specxauon deﬁmtlon of different types
‘ Transposable elements (transposon and retroposon) — definition,

characteristic features of IS element, ‘Ac-Ds, copia and 4/u sequenoe
DNA rophca,uon ( only outlme procedure) requlslte factors and their

Toles. :
RNA processing (baszlc steps only) cis and trans spllcmg

Vectors in genetic engmoenng definition, pBR322, M13, Ti plasmld
cosmid and shuttle vector.

Restriction enzymes, RFLP, RAPD, AFLP, Blotting tc,ohmques PCR
DNA ﬁngorpmmng, Chromosome walking, Chromosome jumping,
Microarray, Gel electrophoresm 2D gel and Mass Spectroscopy (outline

procedures — all for short questions and notes only).

Plant breeding methods — Plant Introduction, Pure Line selectlon Back
Cross, Pedigree Selectlon Mass %elootlo.n and Clonal Selecuon
Composite and Synthetic Vanetles Heterosis.,

- Plant Tissue Culture — basic requisites, MS and White’s media and

their compositions. Roles of macro and micro elements.
Principles, Procedure and Utlhty of Callus Culture, Organogenesis,
Micropropagation, Protoplast isolation, culture and Somatic

| hybrldizatlon

Transgemc Plants — achlevements and prospects

SENIESTER—H
- Paper-XI : Practical

TAXONOMY OF ANGIOSPERMS & BIOSYSTEMATIC

I.

Unit: ¥
‘Drawing and description of a specimen from locally available

Full Marks :

representative families, identification up to species.
Comparative morpholo gical description of taxa and preparation

- of artificial key.

20
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3. Comparauve study of the pollen grams fI'UIt and seed
'morphology | |
‘4. Field trips for fa:rmhanzatmn with and study of Vegetatlc:)n types
| and floras of areas outside the state. Tralmng in collection and |
preservatlon methodolo gles Subrmssxon of ﬁeld and laboratory
records.
Paper-XI
Practical
| Forest Mensuration | -
Unit: II L B -  Full Mark 120
Measurement of diameter and girth® |
. Girth class distribution |
. Regenération survey methods

Meaqurement of he1ght ofa tree
| Volume calculation

SN

‘Practlca} records. SR
R Paper — XI1
| Practical
PTERIDOPHYTES AND GYMNOSPERMS
Pteridophytes : - "~ FullMark : 25
| . | 12/,
1. A comparauve study of the vegetative and reproductive parts
of some extant ptendophytes included in the theoretical syllabus.
2. Study of some fossil ptendophytes mcluded in the theoretical
~ syllabus. |
3. Field work. .
4.  Submission offield and laboratory records including permanent
slides). | :

k2
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1. A comparauve study of the vegetat:we and reproductlve parts
of some extant g;nnnosperms mcluded in the t:heoreucal syllabus.

2.+ Study of some fossﬂ gymnosperms included in the theoretxcal
syllabus | |

3. Field work.

[Submission of field and laboratory records including
permanent slides. ]
| Paper - XII |
CYTOGENETIC S MOLECULAR BIOLOGY AND
BIOTECHN OLOGY
(Practlcal Paper)
Cytolﬁgy . " Unit-l  Full Marks:

1. Knowledge about and preparatlon of Pre»treatmg agents leatlves
and Stains for cytological uses.

2. Identification of different stages of Mitosis wuh respect to their salient

‘ features and in relation to the si gmﬁcance of their functions.

3. StUdV of Meiosis in Pollen Mother Cells. (not for performing at
exammauon) ‘

4, Study of abnormalities of cell division and chromosomal inOrphol.c:) 2y.

5, Identification of normal and abnomlal stages of Mitosis, stages of
Meiosis (both from plants and ammals for examination only the types ,
shown in practical classes). )

6. Karyotyping. (tobe performed mn exammatmn from supphed drawmg

' or photograph).

7. Acquaintance with gel electrophoretlc apparatus, principle and
procedure. (only for recording in exercise book, to be asked in viva
voce and not for performing at e,xamination);

Demonstration of the usage of laminar air flow for the purpo se of plant

Cy{nnosperms' | Full Mark 12’/

- ussue culture. (only for recording in exercise book, to be asked in

viva voce and not for performing at examination).

22
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Bmmetry

1L

2.

. kMeasure of Dlspel sion — Standard Dekuon (calculatlon merits and
’ demerlts), Standard Error (calculatlon and &gmﬁcance)

. Chi Square test for Goodness of Fit of — (i) Fixed Rauo

Hypothes:ls (i) Contmgency Table and (111) Homo ovenelty ef
Ratio.

| SEMESTER—]II
 PAPER-XIIT
| THEORETICAL
PLANT PHYSIOL.GY & BIOCHEMISTRY
~ Marks- 2s+25--50 L
 Unit-1

”Plant Phys:ology I | Full Marke 25

1.

Bloenergetlc principles : Concept of free energy, exergomc

and endergomc reactions, blologlcal redox systems, oxidative

pho sphorylatlon energy currency in plant system.
Photosynthesns Oxygennc and anoxygemlc photo systhesis,

'Fluorescence phosphorescence, chemﬂummescence

o photochemlcal reactions, photophosphorylat1on, path of carbon

m photosynthes1s regeneration of RuBP in dark reaction,
regulatmn of photo synthests, photo syntheuc mhibuors and
promoters. /, |
Photorespxratmn Compartmentahzanon of photorespiratory
reactions in subcellular particles, expenmental evidences of the
occurrence of photoresplra.tlon special characters of
photorespmng plants, crassulacean acid metabolism.

Plant growth substances Definition and present concepi of
phytohormcnes and pla.nt growth regulators (PGRs)»member:

23
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- Qf phytohormone famﬂy, grawth promotmg and reta,rdmg,
~ chemicals; a general acwunt of auxins, g;tbberellmgs cytokinins, |
*ethylene and absms:tc acid with reference to thelr chemlstry,
| physmloglcal roles and bloassay \ |
5, Nttrogen fixatmn : Symbtotu., and nonsymbm(: mtrogen fixing
| "\ aoents nodulauon procebs biochelmstry of mtrogen fixation.
6. Flowermg and photopermdlsm : Deﬁmuons hormonal
concept of ﬂowenng critical day 1ength concept experlmental
evidence to prove the mobile nature of flowering stimulus, ABC
module of flowering on the basis of photoperiodic responses,
role of phytochromes in ﬂowermg
7. Germination and dormancy Deﬁmtlons 1mporta.nt events
- of seed gcrmmatlon process, types of seed dormancy,
mechamsm of dormancy, phymcal and chemical methods of
breakmg seec dorma,ncy, significance of dormancy

. o | BIOCHEMISTRY -
Unit: 11 | Full Marks : 25
1. Elemetary prmclples of chemlstry Chenncal bonds, reaction
| ‘orders, law of mass action, pH, buffer, entropy |
2. Carbohydrates : Classification, chemlcal const1tuentb |
structures of monosaccharides, ol,xgosacchandes and
polysaccharides: | |
3. Amine acids : Protein and nonprotein amion acids, classification
~ and structures of protein amino acids, essential amino acids.
4. Proteins : Classification, primary and higher order structures
 of protein, formation of peptide bonds, ,properti‘es and
purification of proteins, — - | | |
5. Fats and fatty acids: Definitions of fats, lipids, oils,
'saponification number, saturated and unsaturated fatty acids;
classification of lipids, B-oxidation.
24
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6. Enzymes Classrﬁcatlon deﬁmuons of i 1sozymes al]ostemc
- enymes, feedback mhlbltlon compet1t1ve and non~compet1t1ve
1nh1b1tlon of enzymes mechamsms of enzyrne act1on enzyme
kmetlcs o |
7. Instrumentatlon : Colorlmetry, Spectrophotometry,
. Centnfuges (ordmary and ultra) Thm layer chromatography
f(TLC) Gas 11qu1d chromatography, Electrophoresrs HPLC

Paper-‘g iy
THEORITICAL

SllVlculture system Forest, Surveymg and Forest

Management. | |

| o | - Full Ma’rks : 50
Umt—I Forest Surveymg o S  Full Marks 10

1 Forest surveylng Ob] ect, scope and classﬂ:lcatlon two great

princles of survey : | |

2. Scales: Characterlstlcs of good graphlcal scale Dlagonal scale

| Linear measurement : Chain Survey, Planetable survey.

4. Pnsmatlc compass W.C.B, Quadrantal bearing. Back and

Fore bearlng |

W

Siliviculture system . Full Marks :15
1. Class1ﬁcat10n and Ob_] ectlve
2. Clear felling system : clear stnp and alternate strip system

 Regeneration by Taungya and /or departmental plantation.
3. Uniform system : Shelter wood systern kinds and pattern of
 felling, Periodic Block, Indian Irregular shelter wood system -
4. Group systern Defenition, pattern of felhng and character of
crop. |

5. . Selection system

o

Coppice — System : Simple; Coppice wrth Standard

v

7. Apphctlon of Silviculture system
| 25
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© Unit-IT; Fo,restmanagement B Full Marks : 25

1.

2.

®» N w

Prmmples and objectlve of Forest conservatlon and
management | |

Forest Policy 1988 and concept of ]r orest Acts (No details)

Legal classification of Forest : Reserve, Protected and unclassed

~ forest. Status of Forest Temtotna] clasmﬁcauon of forest, Block,

compartment and sub comparatment ~

~ Management class1ﬁcat10n Workmg plan Worklng circle,

F elhng series.

Sustamed y1eld and progresswe yleld |
Rotation (Pr oductlon penod) Types Obj ectlve and apphcatlon -
Normal forest : Basm factors of normallty, klnds of abnormahty |

'Increment : Current annual 1ncrement and Mean annual

mcrement (CAl& MAI) |
Growmg stock Normal G.S. in clearfelhng system based on
(a) MAI and (b) y1eld table

10. Joint Forest Management Concept, workmg and sustamablhty

26
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SEMESTER-IIT
| PAPER-XV |

PLAN’I‘ EC OLOGY (GENERAL)
- Full Marks 5¢
1. Slgmﬁcance and scope of ecology, concept in ecology» deep
. ecology and shallow ecology. |
2. ‘Stmcture and ﬁlncuons of ecosystems primary productlon, |
energy flow, ecolo gical pyramlds food chalr
3. Enwronmental problems in India and World
) Enwronmental Movements (Sllent valley, Chlpko) and debates\
o (Eucal)pms) and dams in India.
, Sh]ftmg cultivation — 1ts ecologlcal 1mpact
~ Plant Adaptatlons Aquatlcs Xerophytes and Halophytes
Plant succession — types and clnnax concept

»

® N 0w

- Coastal Vegetation with spe01es reference to Sunderbans

| mangroves |

9. General account of Enwronmental pollutlon Acid vain, ozone
- depletion, Green house: eﬂ‘ect and Global warring. |

10. General account of B1od1ver31ty and its Conservation.

27
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_ I SEMESTI‘R g

PAPER-XVI
PALAEOBOTANY PALYNOLOGY & REPRODUCTIVE
| BIOLOGY {
| PALAEOBO I‘AN‘Y o |
Unit:1 o FullMarks:z's

1. Deﬁmﬁon and types of plant fo ssils accordmg to thexr mode of
| preservation, concept of form genus.
Pnnc1ples of’ correlatlon and stratlgraphy, datmg of rocks.
3. (Jeologxc time scale major events of plant 11fe through geolo glc::
time. | |
4, \’()r1g1n Qf llfe early hfe forms 1ecovered from Precambrian
: strata. | - | |
Plant life through Indian Gondwana
6. Outline idea about continental drift with reference to plate

Lh

tectonics
Unit: II Palynology and Reproductive Biology Full Marks : 25

1. Microspore tetrads, polarity of Sporcs and pollen grains, spore- |
pollen morphology, apertural patterns, exine stratification,
structure and sculpture; LO- analysis and edge analysis.
Chemical nature of spbropollenin, Ubisch body. |

3. Extraexinous material — perine, VISCIN- threads,‘ pollen-kitt.
Application of palynology — palynology in relation to taxonomy,
palaeopalynology mehssopalynology, p()lhnosr; and forensm

palynology.

7%
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5. Pollination ;Biol‘ogy:“l?ollen dispersal units; pollination types;
contrivances for cross- and self—pollination‘ pollen vec‘torstg
| pollmatlon mo des and floral orgamzatlon evolutlo nary

1n polhnauon modes o

trends"

6. Breedlng systems self mcompat1b1hty and compatlblhty Control
| thh reference to pollen-plst11 mteractlons

SEMESTER III

Practlcal
| ‘ Paper—- XVI[ ,
PLANT PHYSIOLOGY AND BIOCHEMISTRY
UNIT:1 | | ~ Full Marks : 30

1. Determination of percentage seed v1ab111ty of TTC test

2. Effect of respn‘atory promoters/mhlbttors on the rate of aerobic
respiration. | :

3. Effectof photosynthetlc promoters/ 1nh1b1tors on the rate of

~ photo synthesis.
4. Detemunatlon ofisotonic conoentratlon and OSOth pressure of
-~ cell sap.

5. Tsolation of chloroplasts and demonstration of Hill reactlon

6. Determination of isoelectric points of protein.

7.  Extraction and comparative study of chlorophyll levelsin leaves
of different chronologicals ages. o

8. Preparation of a standard curve for proteins and determination
of protein Ievels in unknown ‘samples using Folin-phenol
reagent. » .

9. Prep aration of a standard curve for amino acxd and
determination of amino acid levels n unknown samples usmg

4

nmhydnn reagent. R o .
29
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- 11,
- IAA levelsin unknown samples usmg Salkowsky reagent
12. Comparative study on the a,c,twmes of catalase enzyme‘; in
different, plant samples. | |
13. Comparauve study on the activities of amylase enzymes in
| dxﬁ‘erent plant samples. | | |
14. Studies on paper chromato graphy of' amino acids.
| F()REST SURVEYING '&AmANAGEMENT
| Umt n  FullMarks:20
»Prepamhon of diagonal scale |
2. Study of chain and linear measurement
3. Study of Prismatic compass. Measurements of bearin 2.
4. Surveying by plane table methods \
5. Field visit/ records etc.
SEMESTER-III
PAPER-XVIII
| o PRACTICAL
U nit : 1 Plant Ecology (General) Full Marks : 25
I Study of Raunkier’s life forms and biolo gical spectrum.
2. Study of frequency, abundance and densny of plants following
~ standard method. S
3. Ecological study on plant adaptation.
4. Ecolomcal field study (excursion) of a G1ven area and
- preparation of records.
5.

10.

Preparétikm of a standard curve for carbohydrates and
determination of oarbohydrate levels in unknown samples using
anthrone rcagent o |

Preparatmn ofa standard curve for ]AA and detennmatmn of

Laboratory note book.

30
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Umt II» Palaeobotany, Palynology & Reproductive Bmlogy
Palaeobotany” ~ FullMarks: 12Y,

1. Palaeobotamcal field work |

2. Study of representative megafloral assemblages andx
ﬁdetetjlmnauon of age. ‘

ok (Subxiiiission of field and laboratory recotds).

Palynology and Reproductxve B;ology :  Ful Marks : 121/; |
1. Pollen morpholo glcal studles of some pteridophytes,
| gymno sperms and anglo sperms representing different
- morphological types usmg acetolys1s / alkali maceration method
2. ~Extract10n of pollen grams from honey samples and cn:udy of
the frequency of different morpho-types
3. Study ofinvivo and invitro gernnnatlon of pollen grains.
4. Morpho-anatonucal study of stlgma and style.
5. Study of the growth of pollen tube through stigma and style.
** (Submission of laborat()ry records including permanent slides).

31




v B SEMESTER-IV
PAPER-XIX

| , e | THZEORY
| ECONOMIC AND APPLIED BOTANY
| | o Full Marks : 50
1. Non timber forest produces (fibre and flosses; grass oil, oil
seeds; grasses, bamboos and oanes tans, dyes and gum; resins
and oleoresins; dmgs sp1ces pomons edlble products).
Importance of NTFP. | |
Endangered and threatened medlcmal plants (IU CN). Invasive

b

economic pld,nts |
3. Honey Sources Physical properties c:hemlcal constituents,
» collection, proceqsmg, food value med101nal importance and
| "prospect | |
Sacred tress and sacred groves SO cio economlc importance.
3. Clonal propagatlon germplasm conservation — strategies,

significance andapphca,ﬁon, cryopreservation.

§ Papef - XX
. SPECIAL PAPER
ADVAN CED PLANT TAXONOMY
Full Marks : 50

i T History of Taxonomic study in Indna Contnbu‘uonq and
| taxonornic literature in relanon to Angiosperms.

2. International Code of Botamcal Nomenclature: The rules
and recommendations, application of ICBN with examples and
problems. Phylocode H1st(}1y of phylogenetic nomenclature,

| properties and advantages |

32
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3. Taxonomic Evidences : Role of embryology, cytology,
N genetlcs and micro characters (SEM TEM) |
4. Chemotaxonomy Use of’ m:tcro ancl macromolecules geneuc
~ homology. of chemical. characters chemical markers and
~different ranks phytochetmstrym plant taxonomy.
5. Molecular systematlcs Molecular characters (Chloroplast
o Mrtrochondﬂal and nuclear gene), Types of molecular data and
analysrs use of molecular markers at dlﬁerent ranks m
| 'Angrosperm phylogeny o | |
6. The Anglosperms Phylogeny Group (APG) system of
ﬂowermg plant classuﬁcatlon Phylongenc relationships of
Angiosperms. Concepts of palaeoherbs, eudicots;
7. Numencal phenetrc taxonomy : Objectwes pr1nc1ples
- constructlon of'taxonomic groups (OTU and Umt Characters),
| estimation of resemblances, cluster analyms merrts demertts
‘and apphcatron of numerical taxonomy | |
8. Cladistics: Pnnc1ples and methods, Use of morphologwal
| Phytochenucal and molecular data in cladistics |
9. Remote sensing technology : Principles and types of remote
sensmg, advantages and limitation, GIS and application in plant
classifications.
10. Biodiversity : Deﬁnltron importance, kinds/ levels concerns-
extinction and threats (IUCN categorres) Hotspots,f
Megadiversity 'centers conservation strategies (in-situ and
ex-situ), concept and types of protectrve areas, role of Botanic
| gardens and gene banks in conservation. |
11. Phytogeography B1ogeographlc zones of India,
Endemism (Theones types and drstrtbutlon of endennc plant |

families), dlsjunctlon Invasions and lntroductxons .
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i2. Systematic studies : Distribution, Adaptive features and
Phylogeny of special life form classes: Parasitic plams |

Insectlvorous Ma,ngrove Taxa.

13. Palyno-Taxonomy : bcope branches structure types and

evolution of pollen grams apphcatmns/ nnportance

Suggested Readmgs :

1.

N

- 10.
11.

12,

Bailey, L.H. (1940) Manual of (’ultzvated Plants. The

McMillan Company, New York.

Cole, A.J. (1969) Numerzcal Faxanomy Academxc Press,
London. |

Davis, PH. and I-Ieywood VH (1973) Prmczples* of
Angiosperms Taxonomy Robert E. Kreiger Pub. Co., New

York. |
Dobson, Andrew P, (1996). Corwervatzon andeodzvers*zty

Scientific American Library, New York.

Erdtman, G. (1969). Hcmdba@k of Palynology. Munksgaard

Copenhagen.

Erdtman, G. (1986). PollenMoz phalogy & Plant Taxanomy
Angiosperms. E.J. Brill, London.

Faegri, K. & Pijl, L. van der. (1979). The Prmczp[es of
Pollination Ecology. Pergamon Press. Oxford.

Friis, EM. Willam, G. Chaloner and PR. Crane. (1987). 7The

origin of Angiosperms and their biological consequences.
Cambridge University Press. Cambridge.

Fuccllo, D L. Sears & P. Stapleton. (1997). Bzodzverszty in
Trust. C‘ambrldge UK.

Grant, W.F. (1994) Plant Bzosystematzcs Academlc Press
London. |

Heywood, V.H. and Moore D.M. (1984). Current concepts:

in Plant Taxonomy. Academic Press, London.
Hills, D.M. Montz, C.M. & Mable, B.K. (1996). Molecular
Systematics. 2™ Edition. Sinauer Associates, Sunderlad.

. Jain, S.K. (1987). 4 Manual of Etknobofany Scientific

Publishers. ]odhpur India
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14.
~ Cambridge University Press, Cambridge, London.
15.
16.

17,

Jeffrey, C. (1982). 4n Inrmductzon to Plam‘ Yaxonomy

Jones, A.D. and Luchsmger AE. (1986) Plant Systématzcs
(2 Edmon) Mc-Graw-Hill Book Co. New Delh1
Joysey, K.A. & A.E. Friday. (1982). Problems af

| Phylogenetzc Recontruction, Academic Press Ltd., London.

Judd, W.S., C.S. Campbell, E.A. Kellogg, PE. Stevens,

A(2002) Plant Systematics: A Phylogenetzc appraach

Sinauer Associate Ins Sunderland Massachusetts U.S.A.

18.

19.
20.
21.
22.
23,

24,

25.
26.
27.
28
29.

'30;
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Kitching, 1.J., P.L. Forey, C.J. Humphrles & D.M. Willams,

(1998). Cladzsttcs The Theory and Practice of Parsimony
Ana{)zszs Oxford Umvers1ty Press, Inc., New York.

Kumar, U. & Asua J. (2000). Bzdzverszty Prmczpals' and
Conservatzon Agrobios (India), Jodhpur.

Lawrence, G.H.M. (195 1) Taxonomy of Vascular Plams

MacMillan, New York.

Mondal, AK. (2005) Advanced Plcmt Taxonomy New

Central Book Agency Pvt. Ltd. Kolkata.

| Nalk, V.N. (1984). 1axonomy of Angzospe}?xs Tata Mcgraw

Hﬂl New Delhi.

Nordenstam, B. ElpGazaly, G. and Kassas M. (2000). Plant

Systematics for 21* Centwjy Portland Press Ltd. London.
Quicke, Donald L.J. (1997). Principles and Techniques of
Contempormy Taxonomy, Blackle Academic & Professional,
London.

Radford, A.E. (1986) Fi undamentals of Plant Sys*temaz‘zcs
Harper and Ros Publishers, New York.

Singh, G (1 999) Plant Systematzca 7 heory and Practice.

Oxford & IBHPvt. Ltd., New Delhi.

Sneath, Peter HA. & Robert R. Sokal. (1973). Numerical
Taxonomy, W.H. Freeman & Company, San Francisco.
Solbring, Otto, T. (1 970). Principles and Methods of Plant
Biosystematics, The McMillan, Tornoto, Ontario. | |
Soltis, D.E., Soltis, PE. & Doyle, J.J. (eds.) (1988). JMolecular
Syatematlcs of Plants. II. DNA Sequencing, Kluwer, Boston. |

Stace, CllveA (1989) Plant Tacconomy andeosystemaﬂcs* |
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JArnold Pubhshers Bangalore, India. o

31. Takhta]an AL. (1997). Diversity and C!asszﬁcafzon of
F lowermg Plants. Columbia Umversrty Press New York.

32. Thomas, B.A. &Robert A. Spicer. (1987) The Evolution

- and Pa[e()bzology of Land Plants Dloscorldes Press, -

Portland, Oregon. - V RESEEE

33. Woodland, D.W. (1991). Co ntenqmmi{y[)lant Systematics.

Prentice Hall, New Jersey.

Paper — XX
TIIEORETTCAL
ECOLOGY or BIRDIVENITY AND BIODIVERSITY

Full Marks : S0

1. Relevanoe and current concept of ecology |
Structure and Function of Forest Wetland and Mangrov@

o

BCO SYStGmS

(o)

Populatlon ecology growth curves, carrymg capamty,'
»enwronmental resmtance populatlon regulatlon, age structure
: Gauge’s prmcrple r-and k—strategy
4. Global environmental issues — Acid ram, ozone depletion, green
house effect difforestation, soil erosion, b1010g1ca1 mvasmn
| pestlclde resistance. ’
5. ‘Enwronmental disasters-forest ﬁre flood, Elmna Minamaia,
itai itai disease charnobyl, Bhopal tragedy:.
6. Environmantal diary — Ramsar convention, stockholn
| ,yconference Montreal protocol Basel convention, Earth sunmt
Kyoto protocol. |
7. Air, water and soil borne environmental pollutams (blologrcal ,
chemlstry and physical) corrosrve metabolic, monogenlc
neurotoxin and teratogenic poisons.

36
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8. Bmdwersxtwdeﬁmtmn mgmﬁcance levels reasons f'or loss 01
blodlversny and conservatxon strateglc

9. Phytoremedltlon 51gn1ﬁcat1on and scope |

10. Plant responses to enwronmental stresses = drought Water
loggmg, high and low temperatures and pollunon

1 l Sustamable development

Paper-XX
THEORETICAL
Electlve (Special) , |
MYCORRHIZAE BIOLOGY |
Full Marks : 50

| Introductlon Soﬂ envxronmenr soll rmcroorgamsms 1hlzosphere
symbiosis. - '
Mycorrhlza : Definition, occurrence, ongm and evolunon fOSSllé
records types of mycorrlnza. and thelr structure
_Ectomycorrhlza Morpho anatomlcal features charactenzatmn
Ectomycorrhizal fung1 classification and dlstnbutlon Isolation, "
Inoculation of ectomycorrhmal ﬁmgl in nursery raxsed seedings; Sources
of inoculum, multiplication,‘Mineral nutrition and other benefits of
ectomycorrhizal associations. | |
| Vesncular-arbuscular—mycorrhnza (VvAM) ;
Occurrence and specificity. VAM forming ﬁmgvclas&nﬁcaﬂon Isolation,
- and multiplication. Soil sterilization and mocu:latxon., Mineral nutrition
~ and other benefits of VA- mycorrhizal association. -
VAM under stress conditions — effects pf pH, alkahmty, salinity, water
stress and pollution. ~ N
VAM in agriculture and forestry-—effect of ﬁmglmdes herbicides,

37
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£

insecti¢ides and agrochemicals on VAM.
'Mycorrhlzae and dmease control. |
Interaction of VAM ‘with rhlzosphemc* micr oorgamsms

National and International staus of mycorrhlzdl re&earch

Paper — XX
THEORETICAL
Electwe (Specml)
P&LAFOBOTANY ANI) PALYNOLOG& |
F ull Marks : 5()

1.  a) Outline classiﬁCation of rocks, diastrophic changes in
| - sedimentary strata (dip-strike, fold, fault); |
unconformity. ” |
. a) Principles of correlation and stratigraphy, stratigraphic
systems and the units of classiﬁcatién, geochronology;
standard Geologic Time Scale. |
2. International c‘ode‘ of Botanical Nomenclature with special
| reference to the nomenclature of fossil plants.
3. Prebiotic environment; chemical evolution and origin of life;
| Precambrian life forms, Indian Precambrian stratigraphy;
palaeobiology of Vindhyans. |

4. a) Palacofloristics: Siluro-Devonian land floras, Permo-

carboniferous floral provinces.
b) Concept of Indian Gondwana Sequence, straugraphy and
correlation of Gondwana Sequence in Peninsular Indlan
basins, mega-and miofloristics of Peninsular- Indian

| Gondwana formation; Indian perigondwana floras.
| c) Distribution of tértiyaxy strata in India; palaeogene (Deccan

38
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-'Intertrappean) palaeoﬂmstlcs and palaeoecoloty of
_penmsular Indla Neogene palaeoﬂorlstms and
palaeoecology of Peninsular (Cuddalere Group and Bengalk |
| ‘:Basm) and Extrapenmsular (Slwahk) India.
5. Pollen ana1y51s w1th reference to Quatematy vegetatlonal hl storv
 of India: Pleistocene Vegetatlonal history of Kashmir va,lley,
Holocene Vegetatlonal h1story of Western India and Bengal
Basin. - |
6. Contmental Dnﬁ: hypothesm sea»ﬂoor spreadmg, plate
. Tectonics. ;
7. ‘Llfe as a fuel maker; sources of natural fuels peat coal and lts
varletles constitution of coal, coal palynology, etroleum its
‘V‘orlgm mlgranon and concentratlon palynclogy m oxl
exploratlon - R g
8. Archaeobotany of Indian cultlvated plants |
9. Palaeobotany in relatlon to palaeochmatology and
- palaeoecology | |
Paper-XX
| TIIEORETICAL
(Spemal pa,per)
PLANT GENETICS AND BIOTECHN OLOGY ('I‘heoxy Paper)
~ Full Marks 50 (25+25)
| | : Plant Genetics | | |
- Unit : I | | R ~ Full Marks : 25
1. Chromosomal charactenstlcs across the plam‘ kmgdom —an
mtroductory approachin terms of chromosome number, ploldy,
\structural changes, sex chromo somes, repeat sequences, synteny |
etc. . I o A
2.  Variation in nuclear DNA eontent in plant evolution.
39
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B cliromosome — definition, cases and sxgmﬁcance

3.
4.  Sex determining chromosomes and genes in plants =
5. Karyotype concept: concepts trends of karyotype evolution in

plant; symmcmc asymmetric and blmodal karyotypes role of”
apomixes in evolution. = | | |
6. Polyp101d Crops — ongm geneuc analysus evolutlon (case studies
- ofwheat and ground nut). N | |
7. Rolesof chromosomal changes in b1odwer31ty plcudy and structural

changes. ,
8. Genetics of Photosynthesns

| | Plant Bwtechnology | | ‘
Unit : 1T = S  Full Marks 25

9 ~.“f; Plant Tlssue Cultural methods and utlhtles cell suspensmn culture

single cell culture, somanc,embryogen;eslss haplond_culmre, embryo
- culture, protoplast culture and soma,tic hybridization. |

10. Transgenesis of plants by biological and physical means- Ti plasmid
mediated, electroporation, particle gun and fxlicroinj ection.
Application of transgenesis of plants — examples of virus resistance,
herbicide resiStance, insect resistance and‘ abiotic stress tolerance.

11. In vitro produCtion of secondary meteiholitcs biotransformation. A
briefidea about molecular farming/ pharmmg (carbohydrate lipid

~and protem) |

12. Metabohc Engmeermg abriefidea w1th only a few examples from
prlmary metabolites (carbohydrate, lipid and protein) and
secondary metabohtes (alkaloids, ﬂavonoxds lignins, phytoalemns
and terpenoids) and its significance.

‘ : , 40
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| Suggested readings:

1.

Archana Sharma and Sumitra Sen, 2002. Chromosome Batany

| Oxford & IBH Pub. Co. Ltd. Kolkata. Indla

Sumitra Sen and Dlpak Kar 2005. Cytology cmd Gerzetzcs

- Narosa, India.

K. G. Ramawat Plant Bzotechnology, S Cha.nd and Co Ltd.

- New Delhi, Ind1a

G. L. Stebbins, 1971. Chromasoma[ bvolutzon in Hzgher
Plants, Arnold, London.
A. Slater N. Scott andM Fowler, 2003 Planthotechnology
The geneétic mampulat‘zon of plants. Oxford University Press.
M. K. Razdan, 2000. 4n Introductzon to plant Tissue Culture
Oxford&IBH Pub. Co. Ltd. Kolkata, India. A
L. D. VijendraDas, 2005. Genez’zcs and Plant Breedmg New
Age International (P) Ltd. Pub. |
Paper XXI
ADVANCED PLANT TAXONOMY
Practlcal r-(Spemal Paper)
| | | Full Marks : 50

. Taxonomic study of unknox’m plants of local flora, for identification

up to species level by usmg suitable literature. |
Acquaintance with taxonomic literature (Index Kewensis,
Dictionaries, Manuals, Bibliographies and Flora) and their use
Application of ICBN with examples and problems.

Workout of inter/ and intraspecific morphologlcal variations

. Comparatlve study of the starch grams on dlfferent storage organs

Stomata. ,
Work out the pollen morphology of anglospenmc taxa (Acetoly51s

methods) Preparation of glycerin gelly. - v
o 41
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7. Demonstration of different techﬁiqUés il‘i Cher‘notaxt)nomy\ and
molecular systematxcs Chromatography (Paper and Thin Layer
Chromato graphv) Polyacrylannde gel electrophorems (PA(:E and
SDS-PAGE) for protems PAG}* for lsozyme (Perox1dase) and

| Agarose gel electrophorems f.or DNA |

8. Field study (both looal and Phyto~ geographlcally dlﬁ‘erent areas in
Indla) Collection, processmg of plant specimens for herbarium,
preservation and presentation

 PAPER-XXI
PRACTICAL
Ecology Prndwensnty (Specnal)

_ F ull Marks : 50
1. Sudy plant commxmxty by dlfferent methods (quadrates and
| transects)
| Determmatlon of m

‘Study on Ecological Anatomy |
Physio-chemical studxes on soil and water.
Field-based, ecological studies (excursion) on dlfferent ecologlcal

GvoR W N

_areas. . S
6.  Field records/ repor‘i:s and Laboratory note book
- PRACTICAL o
PAPER XX
- (SPECIAL PAPER)
ELECTIVE MYCORRHIZAL BIOLOGY
| Full Marks 50
| 'Isolatlon and identification of VAM spores from 3011
Characterization of Ectomycorrhu:a
- Study of root for VAM estimation.
Sterilizationof soil. |

b

2
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Sterilization of Glassware.

: Stenlhz:auon of seed |

Pot culture method of VAM multlphcatlon

. Method of inoculation of VAM.

Method of moculatzon of Ectomycorrhlza |

10. Study of'inoculation effect of mycorrlnza on plants»stem dlan neter,

- leaf area and chlorophyll o |

| Paper XXI
Electxve (Specnal) Practncal
PALAEOBOTANYAND PALYNOLOGY

- Full Marks 50

0 %0 N o w

1. F1eld Techmques in Paldeobotany | o ,
2. Study of megafos&l assemblages fr@m dlﬁ‘emnt geolo glca.l horizons
especmlly from India.
3.  Studyof spore / pollen morpho],agy of some exwm rcpremnmnvea |
of ptendophytes gymnosperms and anglosperms |
4. Laboratory extraction techmques of speres and pollen; grams from-
| coal, shale and other sechmentary rocks. Quantitative analyms of
spore-dispersal in rock samples from different geologic horizons.
‘Graphic‘representation of data for the determination of strata.
5. Extraction, 1dent1ﬁcat10n and quantitative analys1s of spore / pollen
assemblages from air honey and soil.

43
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. | | SEMESTLR~IV
N P:aper -XXI
| - Elective Paper ;
PLANT GENETICS AND BIOTECHN OLOGY
| (Practlcal l’aper)

| Full Marks : 50
‘Study of Cytological Abnormalities.

1.
2. Study of Karyotypes. |
3.  Study of Meiosis in Pollen Mother Cells.
4. Isolation and Colorimetric eétimation of DNA and RNA.
5. SDS PAGE of Seed Storage Protein/ PAGE of Isozyme.
6. Preparation of Plant Tissue Culture media. |
i7. Inoculation and Culture of Plant T isSues;
8. Regression Analysis.
9. Analysis of Variance (One Way ANOVA).

44
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