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.Revised B.Sc (Botany Fions.) Semester system syllabusSutr :

Sit',

I
Please find eclbsed the redrrised version of the Un,cler-grae.hrate

i,

B.Sc.( Botany Hos.) Semestdr system syllabus which has been apFl'oved by the

Acadernic Council in its nre'etingheld on Bh and 12*'May,2015. The revisibn
:

had to tre undertaken for: impi'oving and rationalizing the syllerbr-rs. Tlrc. eilriier
rrersion may kindlv tre withclrawn and all the Principals and paper seiters r::ray

kitrdly be pr.uirided a copyi of this version of the syllahus iln:rrccliately for,"t
teaching ancl e,xa-mina[ion uircler semester system.

t
I

Thanking you, i

Yours sincerely,

0

A\I^ -.---
( S.K. tlarik )

Head f:t',

Chainnan Board of fitudies in Botany
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To,

The Principal,

MIYr

Subject: Re'.rised Under Graduate Sy[labus in BSc.(Botany) under the Semester Syste;rn.

Sir/Madam , i ,

Please find enclosed a. copy' of the Revised Under, Graduate S',,llabus of
$,Sq,(Botany) undqr the 5em95t9{ System with nr{,nqr qqrreqtions fg1 favgqr of yorrr
information and necessary action. 

!,

I' 'l'lre eariier versf'on 6t BSc.(Botany) Syllabus issued vide leti:er No.F.il-
?/ Exa nr/eo nl 2QL5 -a25, d t, 23. 3, ZQ 1 5lsta nd s with d ra wn.
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$ * BOT'ANTY
i" Under Graduate SYLLABUS.1,

i. FOR SEMESTER SYSTEM.l

'': ?;'I
F

t
DISTRIBUTION OF PAPBRS OVER 6 SEMESTERS

i
;

SUBJECT SEMESTER
I

SEMES'
II

ER SEMESTER
IN

SEMESTER
IV

SEN{ESTER
v

ER
1

TOT,l.L

ELECTI\E I 100 10( 100 100 400

ELECTTVE II 100 10( 100 100 400

ELECTIVE HONS. 100 10c 100 100 200 200 800

ENGLISH 100 100

ENVIRONMENTAL
STUDIES 100 100

TOTAL MARKS 300 30q 300 300 300 300 [800

I
f'
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UG BOTANY SYLLABUS
\ ISEMESTER SYSTEM

North- Eastern Hill

PAPER_4: PRACTICAL

Duration of Examination: Theory 3 hpun each; Practical Papers: 4 horns each

MARKS

100

800

COURSE TITLEESTERAND PAPER

PAPER-I: THEORY
PAPER_ 1:PRACTICAL

Gymdosperms, Paleobotany, MorphologyPAPER-2: THEORY

PAPER - 2: PRACTICAL

Angigspem laxonomy, Economic
Ethnobotanv and Ph

PAPER -3: TIIEORY

PAPER_3: PRACTICAL Angi(isperm taxonomy, Econouric

Micr6biology, Mycology and PlantPAPER-4: THEORY

Microbiology, Mycology and Plant

PAPER-5: THEORY
PAPER_ 5: PRACTICAL

PAPER-6: THEORY
PAPER_ 6: PRACTICAL

PAPER-7:TIIEORY ics, Plant Brcsding and Molecular

, Plant Breeding and MolecularPAPER_ 7: PRACTICAL

Reproductive Biology and Plant

Planf Reproductive Biology and PlantPAPER_8: PRACTICAL

Gra;rd Total
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I Semester I
,.i.

t
!

i Algae, Bryophytes and ft€ridophytes
,l
.l
'I

Paperl: Theory

Unit 1

1.

?.

3.

Unit 2

i''.1 '
2.
3.
4.

Unit!

1.*i.
3.
4,
5.

Unit 4

Life cycles of Chara,Oedogonium, Eclocarpus, Polysiphoniaand Centric diatoms
Origin and evolution of sex in algae.
Pigmentation in algae.
Economic importance of algae.

I

li
I

Classification of bryophyte$ according to Proskauer.
Origin and range of game$phyte structure in bryophytes.
Reproduction in bryophytep.
Evolution of sporophyte arld gametophyte in bryophytes
Life cycles of Anlhoceros, Marchantiaand Sphagnum.

i

1. Classification of pteridophytes by Smith.
3. Evolution of stele in pteriddphytesand telome concept.
3. Heterospory and seed hadft.
4o - Lif e cycles ot.Lycopodiumhnd Sel aginell a.'5. Econotnic and ecr>logical i(noorrance of pteridophytes.

t

f
l

Paper {: Fractical i

Algae, Bryophytes and Pteridophytes

1. Study of vegetative and reprrrductive parts with the help of temporary preparations of all types
of genera prescribed in P{per 1.

2. Dissection, sectioning, Orqlvir€, descrision and identification of the specimens ccvered in the
preparations 

I
If@
r-

Delhi.

Allahabad.

1986. Bryophyta. Central Book Depot,
1996. The and Morphology

Allahabad.
of Pteridophytes. Central Book Depot,

1991 ogy of Pteridophytes. Central Book Depot. Allaltabad
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Vashistha, B.R, Sinha, A.K. and Kumar, A.2012. Botany for degree students: Bryophlta. S

Chand & Co., l{ew Delhi...
Vashistha, 8.R., Sinha, Ak and Kumar, A 2010. Botany fordegree students: Rerid<:phyta

Chapman, V.J. and Chapma$, D.J. 1975. The Algae. 2nd edition, McMillan Publ. lnc. New
York.
Dodge, J.D. 1973. The Fine Struc{ure of Algal Cells. Academic Press, New York.
Gangulee, H.C., Das, H.C. and Dutta, T.C. 1986. College Botany. Vol l. New Cenl:ral Book
Agency, Kolkatta. $
Gilbert, M.S. 1985. Cryptoganflic Botany, Vol I and Vol ll. Tata McGraw Flill Publ. New Delhi.
Hait, G., Bhattacharya, K. ind Ghosh, A. 2013. A Text Book of Botany Volumer 1. New
Central Book Agency, Kolkatq,
HoeK C.V., Mann, D.G., Jahrls, H M. 1995. Algae- An introduction to Phycology. Cambridge
University Press, New Delhi. f
Kumar, S.S. 1995. Recent Sfudies on lndian Bryophytes. PublBishen Singh and lv'lahendra
Pal Singh. i,

Mitra, D., Guha, J. CnauOnurf, S.K. 2000. Studies in Botany. Vol I and ll. PublMoulik Library.
Nath, V. and Asthana, A.K. 2001. Perspectives in lndian Bryology. Publ, Bisherr Singh and
Mahendra Pal Singh. .
Mukherjee, R.N. . and Ch4kravarty, K. 1995. lntroduction to Vascular Cryptogams
(Pteridophyta). Publ. Kalyani pudishers.
Pandey, B.P. 2000. Colleg$ Botany (Vol. l) Algae, Fungi, Bryophyta. S. Charrd & Co.

New Delhi. i
Pandey, B.P. 2000. Collegehotany (Vol. ll)Pteridophyta, Gymnosperm and Paleototany. S.

Chand & Co. New Delhi. !
Prasad B.N. and Singh Y. itSm. ntgat lndicators of Water Pollution. Bishr..,n Sirigh and

Mahendra Pal Singh, Dehradpn.
Prescoil, G.W. 1984. The Algae (A review). Publ. Bishen Singh and Mahendra F'al Singh,
Dehradun.

S Chand & Co., New Delhi.

Bold, 11.C. and Wynne, M.J.
Prenrice-Hall, New Delhi.

978. lntr to Algae: Strudure and reproduction. Publ.

Puri, P. 1985. Bryophytes.
Rashid, A. 1998. An introd

aram and Sons, Delhi"

to Bryophyta. Vikas Publishing House, New Delhi.

Rashid, A.1999. An to Reridophyta .Vikas Publishing House, New Delhi
Sharma, O.P. 2007. Atext of Algae. Tata Mc Grow Hill, Nor Delhi.

Singh A.P. and Nath, V. 1. Hepaticaceae of Khasi and Jaintia Hills. Eastern Fiimalayas,

Publ. Bishen Singh and PalSingh, Dehradun.
Pteridophytes. CSIR, New DelhiSurange, K.R. 1966. lndian

Vashistha, B.R, Sinha, A and Kumar, A 2010. Botany for degree students. Algae. S

Chand& Co., New Delhi. {
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SEMESTER 2

Paper2: Theory i

Gymnosperms, Paleobotany, Morphology and Anatomy

'j
,t{

I

Unit 1

5, 1.
2.
3.
4.

Uni! 2

1.
n L .2.

3.
4.

Unit 3

*".
Classification of gymnosp{rms according to Couft6r and Chamberlai

Phylogenetic relationship f nd affinitids of gymnosperms.
tUorpn"otogy, reproducti on lnd I ife cycles of Cycas, Pi n u s, andGnetum.
Economic importance of gymnosperms.

$i
fi
1

A general account of fossil gymnosperms Cycadofilicales
Geological time scale. .

Fossil formation and plant,fossil types.
General account of do Jurrassic flora

Types of bracts and
Floral morphology - Fo calyx,
ovule forms and pl
Leaf morphology.-

corolla and aestivation; Types of stamens 'nd cai, els

and venation, tYPes of stiPules.

of
n.

1.
2.

3.
4.

Ur.LL'i

. \. 1. Organization of apical meflstem
i'' 2. Types of stomata in angiobperms

3. Components of xylem and, Phloem.
4. Secondary groMh in steml
5. Anomalous secondary SrqMh in Mirabilis, Bignonia and Dracaena'

t
Paper 2: Practical i

Gymnospermb, italeobotany, Mo rphol ogy and Anatomy
I

1. Study of vegetative and reproductive structures of all prescribed gymnosperms by pt rarirrg

temporary iiained slides (dissection, sectioning, dralling, description and identificatic ilptri

+
L(
stt.

I
i'
!'

i,



Suqqgsted Readinqs.

Beek, B.C. 2002. Origin and Evolution of Gymnosperms
Bhattacharya, K., Hait, G. anC Ghosh, A. 2013. A Text Book of Botany Volume 2. I'lew Central

Book Agency, Kolkata. fi

Clarke, D.L. 1976. Fossils, P{leobotany and Evolution. W.M.C. Brown Company, NewYork.
Eames, A.J. 1981. Morpholo$y of Angiosperms. McGraw Hill, NewYork.
Fahn, A. 1997. Plant Anatom!. PuU. Aditya Books (P) Ltd. New Delhi.
Foster, A.S. and Gifford, E.tvt 1962. Comparative Morphology of Vascular Plants. Allied Pacific
P\J,t. Ltd. Bombay. f
Gangulee, H.C. ind Kar, A.Kt 1986. College Botany, Vol li. Central Book Depot, Cak>utta.

Gifford, E.M. and Foster, A.$. 19S9. Morphology and Evolution of Vascular Plants (3'" edition).
Publ. W H. Freeman & Co. New York.
lqbal, M. 1994. Growth Patteins in Vascular Plants. Publ. Discorides Press, USA>
Johanson, 1950. Plant Microtechnique. McGraw Hill Publ. London.
Mahesr,vari, J.K 2001. Recqrt Researches in Plant Anatomy and Morphology. Publ. Science
Publication, Jodhpur. l
Meyen, S.V. 1978. F.undamefrtals of Paleobotany. Chapman & Hall, London.
Misra, S.P. &Shukla, AC. 191]2. Essentials of Paleoboany. Vikas Publishing House, New Delhi.
Mitra, D., Guha, J. and Chaulhury, S.K 2000. Studies in Botany, Voll. MoulikLibrary, Kolkatta.
Pandey, B.P. 2014. P.lant Anptomy. S.Chand& Co. Ltd.
Pandey, B.P. 2000. Colleg{ eotany (Vol. ll )fteridophyta, Gymnosperm and Paleobotany. S.

Chand & Co. New Delhi. I
Sporne, K.R. 1985. fUorpholdOV of Gymnosperms. Hutchinson University Library, London.
Steward, W.N. and Rothwell, G.W. 1993. Paleobotany and The Evolution of Plants. Publ.

Cambridge University Press,,London.
The Evolution and Paleobotany of Land Plants. Publ.

Crom Helm, London &

Trivedi, B.S. and Singh, D.K. 1965. Structure and reproduction of gylnnosperms.

ShashidharMalavi Publications
Plant Anatomy. Publ. Academic Press.



Unit 1

1.
2.
3.

I
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Paper 3: Theory . Semester 3

Economic Botany, Ethnobota ny and Phytogeo g ra phy

Unit 2

1.

2.

Unit 3

1.

2.

Major systems of classificltion - artificial, natural and phylogenetic.
Bentham and Hooker's, and Hutchinson's system of classification.
LC.N. - Principles of Botanical Nomenclature, Type method and typification, arrd Rules and
limitations of Priority. 

1j

lr

I
Distinguishing features {nd ec,onomic importance of the following dicotyledonous families
Ranunculaceae, FabaceAe, Asteraceae, Solanaceae, Verbenaceae and Lamiacerae.
Distinguishing features afrd economic importance of the follo,ving monocotyledonous families:
Liliaceae, Zingiberaceae; Orchidaceae and Poaceae.

'.

Ethnobotany and its siglificance; Study of some ethnobotanical plants of north- eastern lndiit
having medicinal and fobd values.
Study=of economically fmportant plants - cereals, pulses, oil yielding, spices, condiments,
fibres, ornamentals and aromatic (scientific names, families, and parts used of at least three
plants under each cate$ory).

3. Characteristics, cultiv{tion and 'uses of aromatic and medicinal plants (Citronella
arttiRauvi,u,'f;a). I4. Characteristics, cuftivatlon and uses of timber yielding plants (Teak and Sal).

5. Cultivation and processing of tea and rubber.

_ud!_4

1. Floristic regions of lndi4
2. Continuous and discontlnuous plant distribution in lndia: Factors and theories.
3. Centre of origin of plantb (Primary and Secondary centres).
4. Barriersto plant migratifn..

I
Paper 3: Practical i

An giospe rm taxonomy, Economic Bota ny, Ethno botany and Phytogeo graphy

1. Taxonomic studies ot'angiosp"rm plants belonging to both dicot and monocot families
mentioned in Paper 3. Flower dissection, drawing and description in technical language, and

2.
3.
4.

5.

6.

identification upto Genera.
Qualitative detection ofilstarch, protein, fat and cellulose in plant materials by chemical tests.
Spotting: Economicallylimportant plants or plant products prescribed in Paper 3.
Techniques for prepar{tion of herbarium sheets of flowering plants and submission of at least
5 herbarium sheets. t
Study of 5 plants havinB ethnobotanical importance.
One local field trip of bbtanical relevance.

{

NaiK V.N.
Lawrence,
Puri, G.S.
Jain, S.K.

i Recommended Readinqs
'

2014. Taxonomy of Angiosperms. Tata McGraw HillPubl. New Delhi.
G.H.M. 1951. Taxonomy of Vascular Plants. Macmillan Company, New York.
t990. Foreet Ecology Volume 1. Oxford lBH, New Delhi.
198'1. of lndian Ethnobotany. Oxford lBH, New Delhi



i
I

Publishers \

Suqqested Readinqs

London. r '

F Davis, p.H. and Heywood, 1i.H. tSOZ. Principles of Angiosperm taxonomy. Oliver & Boyd'

London. i

Agency, Calcutta. I

London i

Library, Calcutta.

Delhi. i,

House, Mumbai. I

Central Book Agency. , .

and Sugarbeet), Agrobios lnpia Publications.
I
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Paper 4: Theory
Mlcrobiology,

Semester 4

and Plant Pathology

Unit 1

1.
2.
3.
4.
5.

Unit 2

1.

2.

3.
4.
5

1.
2.
3.
4.
5.

Viruses: Classification, characters, Structure of TMV and Bacteriophage T4.
Lytic and Lysogenic cyclds of viruses.

.

.

Growth and nutrition ot nf,croues.
Different groups of micrdorganisms in soil, their role in decomposition of organic mafter an<l

in Nitrogen fixation. t
Sewage treatment. i
Basic Concept of food s{oitage and tood poisoning. Microbes in milk and milk products.
Antibiotics: .typres of antibiotics, history and modes of action.

Basic concept of Arch a,Cyanobacteria, Actinomycytes and Mycoplasmas.
Ultra structure of bacteria[ cell, gram positive and gram negative cellwall
Binary fission and e formation in bacteria

:

Clas-sification of fungi amording to Ainsworth.
Development of ascrrs and basidium
Range of vegetative strqcture and reproduction in fungi. Economic importance of fungi.
Life cycles ol Pythium, d,rysiphe, Pucciniaand Agaicus.
Growth forms, structure !nd economic importance of lichens.

I
f

Classification of plant dibeases; Koch's postulates.
Host parasite interaction and pathogenicity.
Histological and biochemical defense mechanism against infection.
Transmission and dissemiriation of diseases.
Disease symptoms, disease cycle and control measures of late and early blight of potalo,
white rust of crucifers aM citrus canker.

Unit 3

1.
2.
3.
4.
5.

tJnit 4

Paper 4: Practical
lology, Mycology and Plant Pathology

1. Calibration of microscope and measyrement of microbial spores (fungaland bacterial).
2. Demonstration of fungdl or bacterial population density (spores) using haemocytometer.
3. Study of gram positive pnd gram negative bacteria (leguminous root nodules and curd).
4. Study of the vegetative and reproductive parts of the specimens prescribed in Unit 3 of Paper

4 with the help of temporary preparations. Sectioning, drawing, description and identification
and classification of the specimens.
Study of diseased spepimens prescribed in Unit 4 of Paper 4 by temporary preparations and
permanent slides. I
Collection, identificatioi'r and submission of at least 5 diseased plant specimens.

i.
!g
!,
{
I

.i

i

5.

6.

i
i
ti
$
1
v



Dubey, R C
Delhi.

&Maheswari

Mehrotra, R.S. '1995

Lrd.
Mehrotra, R.S. and
I nternational, New Delhi

Kolkata.
Besse;,, E.A. 1S79. t\4

Vol I &ll.
Bold, H.C.,

Recommended Readinqs

. D K 1999 A Text Book of Microbiology, S' Chand & Co Narv

Pathology, 12th edition. Tata McGraw Hill Publish':rs Com'' Pvt,

1990. An lntroduction to Mycology. Published by New Agw

R., Case Christine L.,2007. Microbiology: Att lntroduction,

, C.J. & Delevoryas, 'I. 1980. Morphology of Plants and Fungi Harper

Volume 1, 6h edition Puhisher Pearson education

Webster, J. and WeOefl, R. 2007 lntroduction to Fungi, 3rd edition, Cambri'Jge University

Press,Cambridge i

; Suqqested Readinqs

f

Agrios cN (2005) etantleatnotogy, Sth Edition. Academic Press, U.K'
Alrios, C.1. ZOOO. Rtan! Ratnotoly, lndian reprint, Publ. Reed Elsevier lndia, New Delhi.

nlrios, c.N. 2008. Miclobiology and Plant Pathology, 5th edition. Publ. McMillan Publishing

Co. N. York. i
Alexopoulos, C.J. and itvtims, C.W. 1979. lntroductory Mycology, 3'd edition, Wiley Eastern

Limited, New Delhi. ;

Alexopoulos, C.J., Minis, C.W. and Blackwell, M. 1996 lntroductory Mycology, 4th editit:n,

John Wiley and Sons (Asia) Singapore.
Banerjee, A.K. 2006. 

'Eunciamentils of Microbiology, 1't edition, New Central Book Agency,

and Taxonomv of Fungi. Vikas Publishing Hotise, New Delhi'

Bilgrami, K. and Vyas, N. 1980, 1981. Recent Advances in the Biology of lVlicroorganisms

and Foul, NewYork

Dickson, J.G. '1956. Diseases of Field Crops, Tata McGraw Hill Publ. New Delhi.

Elsevier Science
Singh, R.P. 2004. Midobiology. Kalyani Publishers, New Delhi.

Singh, R.S. 1998. Plaht Diseases. 7th edition, Oxford & lBH, New Delhi.

SubbaRao N.S. in Agriculture Microbiology, Butterworth-Heinemann.
Talaro Kathleen P Talaro Arthur, 2002. Ath edition Foundations in Microbiology. Basic

Principles P aw-Hill
Vashistha, B.R. 1988iFungi. S.Chand& Co., New Delhi.
Webster, J. and Weber, R. 2007. lntrodustion to Fungi. 3rd edition, Cambridge Univetsity

Dube, H.C. 1990. An lntroduction to Fungi. Vikas Publishing House, New Delhi

i
Kumar, H.D and Rai,iL.C. 1990. Microbes and Microbial Processes. Affiliated East Press,

New Delhi. r,

Misra, R.R. 1996. SoilflMicrobiology, CBS Publication.
Mitra, D. Guha, J. andlChaudhury, S.K. 2000. Studies in Botany. Moulik Library, Calcutta.

Mundkar, B.B. 1967. Eungi and Plant diseases. McMillan and Co. kolkata'
Onion", A.i.S, nitsof! -D. 

anO eggins, H.P.W. 1981. lntroduction to lndustrial Mycology, 7th

edition. Edward Arnold, London.
Pawar, C.B. 1987. Cefieral Micrpbiology, Vol l&ll. Himalayan Publishing House, NewDelhi.
Pelczar, M.J.'2001, Mfbrobiology, Sthedition, Tata McGraw Hill Co, New Delili.

Prescott L, Harley.t, (lein D. 2005. Microbiology, 6th edition, McGraw-Hill Co., l'lew Delhi.

Singh V.P. and Stapleton R.D. (Eds.) 2002. Biotransforrnations: Bioremediation Technology

for Health and Environmental Protection. "Progress in lndustrial Microbiology Vol. 36",

Press,Carhbridge. i

l0



I
!

li
I
t:
I

I
l
li

t
l:!

I
l
IIj

I
I

J

I

ficance
ctive ar
macro

Unlt 1

(.
3
-3

Semester 5

Paper 5: Theory
Plant Physiology and Biochemistry

Water potential and its gnt
Translocation of mi ; active and passive transport
Mineral nutrition (micro
symptoms)

Unit 2

I
]
I

nutrients, criteria of essentiality - properties and deficienr:y

and PSll, mechanism
chain, and effect ,rf

1. Photosynthesis: Structuge of chloroptast, photosynthetic pigments, pSl. of C1 Cr and CAM frathways, .photosynthetic electron transport
enMronmental factors o{r photosynthesis.

,], Respiration: Glycolysis, fireb's cycle, Electron transport chain.
3. Photorespiration. t4. Biological N2 fixation, a$imilation of ammonia.

t
Unit 3 ;

u1. Photoperiodism and Vernalization
2. Physiological effects of auxins, gibberellins, ABA antJ cytol<inins.

-3. Seed dormancy and its regulation.
4 Physiology of senescenie '

unit 4 {
i

r1. Structure and classificafton ot carbohydrates, amino acids and proteins. Lerrr:ls of proteirr
structure- primary, secorpary and tertiary.

, 2. Enzymes - Classificatioh, structure and mechanism of action (characteristics of enzyme' active sites, kinetics of eAzyme catalysis, Vitamins as co-enzymes).
3. Laws of Thermodynamics.

Paper 5: Practical
Pl{nt Physiology and Biochemistry

i1. Study of transpiration rat{ in dorsiventral leaves by Blackman's apparatus.
2. Determination of water pQtential by plasmolyticandgravimetric method.

L Study of the etfect of ligh$on oxygen evolution during photosynthesis by WinkleCs Method.
('4. preparation of standard ctrves for estimation of the following
\ a) Starch by l2Ktm&noC.

.t,"5)' b) Amino acid by Ninhydrin reagent.- ' r'' 6. Sepaiation of amino acidsby paper chromatography

QEffectofsubetrateconcentrationonamylaseac1ivity.

iRecommended Readlnq-q 
:

Harper's illustrated Biochimistry, 28'n Edition, MC Grarv Hilt.

Freeman and Co. Publishfrs
l.

''



Berg, J.M., Tymoczko, J.L{ and Stryer, L 2011. Biochemistry, Sh edition. W.H. Freeman &
co. f;

Buchanan,8.8., Wilhelm,f C andRussel, J.2003. Biochemistry and Molecular Biology of
Plants. ASPB. US. I ,

Datta, S.C. 1989. Plant Phjisiology. Allahabad Central Book Depot, Allahabad.
Devlin, R.M. 1969. Plant Physiology. Affiliated EastWest, NewDelhi.
Gangulee, H.C. &Kar, A.K.;1986. College Botany, Vol ll. Central Book Depot, Calt;utta.
Lender, D.W 2001. Photosynthesis. Mercer Deker.
Mathews, C.K., Van Holde; K.E & Ahern, K.G. 2000. Biochemistry. MacmillanWorth.
Mitra, D., Guha, J. &Chaudhury, S.K 2000 Studies in Botany Vol ll. Moulik Library', Kolkata.
Mukherjee, S., Ghosh, A.l\,2012. Plant Physiology. New Central Book Agency, Kolkata.
Nelson, D.L. and Cox, M.Nf . 2000. Lehningeis Principles of Biochemistry. Macmillan Worth.
Nelson, D.L. and Cox, M{M 2005. Lehninger, Principles of Biochemistry, 4h edition, W.H.
Freeman & Co. 

$
Noogle, GR. and fritz, Gp. 1985..lntroductory Plant Physiology. Prentice Hall of lndia, New
Delhi. i

Central Book Agency. :

Sinha, R.K. 2007. Modern'Plant Physiology 2"d edition. Publ. Narosha Publ. House

Thomas, B. and Vi , D. 1997. Photoperiodism in Plants. Academic Press.
Verma, S.K. 2013 Text
New Delhi.

of Plant Physiology and Biochemistry. S. Chand & Company,

Vcet, D.i., Voet, J.G. & PFti, C.\\.. 2008. Principtes of Biociremistry. -tehn Witey inc
Voet, D., Voet, J.G. & Pfart, C.W. 2006 Fundamentals of Biochemistry, 2"o r:dition. John
Wiley and Sons Biochemi{try 1a'd edition) John Witey & Sons,
Wilkins, M.B. 1987 Advariced Plant Physiology. ELBS, Longman Group Ltd.

i
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Semester 5
Paper6: Theory :

Ecology and Conservation Biology
:i

Unit 1 
$

i1. Ecological Factors: Clinlatic (light, temperature, precipitation and file), Edaphic (soilformation
process, soil types, $oil texture, soil profilq soil reaction and soil orglanic matter),
Physiographic (slope pnd aspect of mountain) and Biotic (anthropogeiilc and nonr-
anthropogenic) factors. i

.. ?. Ecological adaptations: lrydrophytic, xerophytic, epiphytic and halophytic adapt:rtions.- 3. Ecological levels of orghnization: p-opulation, community, ecosystem, landscal:e, biome arrd
\ biosphere. r' '

Unit 2

\1, Population ecology: Attrlbrxes of plant populations, mortality, natality, survivorship curves and
population growth. I

2

3. Community ecotogy'' 
-$tilrmunity 

structure - qualitative and quantitative attributes

Population interactions:{,Types of interadions, symbiosis, parasitism, commerrsalism, protrr-
cooperation and

community,communtty; community dynamics - primary and secondary successiorr, stages
succession; hydrosere a'nd xerosere.

of
of

Unit 3

1.

Unit 4

2.

3.

*J.
2.

3.

Structural attributes of ecosystem: Abiotic components (lnorganic elements, orgarric

Functional attributes of : Flow of energy: Energy flow model (Box and pipemodel),
Ecological pyrami production (types and distribution),Food chain and food web
Biogeochemical Cycles: Hydrological cycle, Gaseous cycle (carbon) and Sedirnentary cycle
(phosphorus).

,,

Air, water and soil pollr_rtion:.sources, effects and abatement.
Global environmental problems: Cduses, consequences and remedial measures of ozone
layer depletion, Climate change and global warming (greenhouse effect), Desertification.
Plant diversity and co on: Magnitude of vascular plant diversity in lndia, plant
conservation measures { ln-srfu (Biosphere Reserve, National Park, Wildlifosanctuary, World
Heritage Site and nity Conserved Area) and ex-sltu (Botanical Garden, Seed Bank,
Gene Bank and

Paper 6: Practical

ion).

1.
2^

3.

4.

5.
6.
7.

Ecology and Conservation Biology

Determination of pH of soil samples of various sites using pH meter.
Determination of moisturP contqnt of two ditferent soil samples using gravimetric method.
Determination of soil org.anic mitter content of different soil sampl6Jby Walkley and BlacKs
rapid titration method. 

il
Determination of requisile size and requisite number of quadrats for the sturJy of a plantcommunity. i
Determination of frequen$y, density, abundance, and basal area by quadrat method and lVl.
Study of morphological alrd anatomical features of xerophytes, hydrophytes and epiphytes.
Study of spatial and teniporal variations in climatic factors - light, temperature and ielativehumidity. i

i
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Odum, E.P. 1983. Basic
Barichad.

Recommended Readinqs

ogy, sth edition. Thomson Business lnternationalWaldisPvt Ltd.

nd Harper, J.L. 2006. Essentials of Ecology. 2ndedition. Blackwell

Gupta, S.R. 2014. Ecology, Environmental Science and
ing, Delhi. 'i

D Townsend, C.R.,Begon, M.
Publishers,

Conservation. S. Chand

:

Suoqested Readinqs

) Ambasht, R.S. and
P ublishers and Distributors, Ddhi

D Bell, P.R. and Woodcock,
Arnold.

Odum, E.P. 1971. F
Prasanthrajan, M. and M
Sciences. Publ. Agrotech,

N.K. 2011. A Text Book of Plant Ecology, 15'n eclition. CBS

Blaclcwell Science.

L.F. 1986. Diversity of Green Plants, 3'd edition, ELEIS, Edward

Begon, M. Townsend, C.R
edition. Blact<well Publishe
Begon, M. and Harper, J.L
Crawley, M.J. 1997. Plant

Harper, J.L. 2006. Ecology from lndividuals tg ecc'system, 4h

. Essentials of Ecology. Blact<well Publishing.

Dash, M.c. 2001. Fundamentals of ecology, 2nd edition. McGraw hill companies.
Daubenmire, R.F. 1959. Plants and Environment, A Text book of Plant Autecology. Wiley
Eastern Publ. ,

Hill, M.K. 1997. Underslanding Environmental Pollution. CambridgeUniversity Press,Cambridge. '{

Kandya, A.K. and'Gupta, Ai'2007. Advancing Frontiers of Ecological Researches iu lndia.
Koromondy, E.J. 1996. Ccjncepts of Plant ecology, 4h edition, Publ. Prentice Halt of lndia,
New Delhi I
Krebs, C. 2008. The Ecoto$icalWortd View. CSTRO pubtishino.
Misra, K.C. 1988. Manual bf Plant Ecology, 3'd edition. Oxfoid and lBH Publishirrg Co. NewDelhi. t
Mitra, D., Guha, J. and Chaudhury, S.K 2000. Studies of Botany, Vol ll. Molrlik Library,Kolkata. i
Mohapatra, A.c., Barik, s.K. and Rao, c.s. 2000. Man and Environment. star pubt. House,
Shillong.
Molles, M.C. 2005. Ecol - Concepts and Applications. McGraw Hills.

ntals of Ecology, 3'd edition. W.B. Saunders Co. philatielphia.
an, P.P. 2008. A Text Book on Ecology and Environmental

Sharma, P.D. 201
Tiwari, S.C. 2005.
Weaver, J E. and

3. and Environment, Rastogi Publishers.
of Modern Ecology.
F.E. 1986. Plant Ecology, 2nd edition. Tata McGraw, l,lew Delhict
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Unit 1

1.
2.

3.
4.
5.

Unit 2

1.
2.
3.

,' ,l
I

:r/

r

1Er5i*iwrus,;+ii,.-.,-.. ?

Paper 7: Theory

Semester 6

s, Plant Breeding and Molecular Biology

Mitosis and Meiosis, and thiir significance.
General account of structure of chrqmosomes and their role in inheritance; Chtomosomal
theory of inheritance. i
Mendel's laws of lnheritance, Alleles and multiple alleles
Gene lnteraction (e ry, complementary and duplicate genes).
Linkage and crossing over.

Extra-nuclear inheritance ( male sterility and variegated leaves in Mirabilis).
Sex chromosomes and of sex determination.
Structural and numerical atierrations of chromosomes in plants.

significance.

Unit 3 t

1. Principles of crop improVprnent: domestication, introduction, hybridization, and artificial
selection. I

2. Methods of crop improvemfnt: Pure line and mass selection with examples.
3. Heterosis and lnbreeding dppression.
4. Gene mutation and its roleln crop improvement and evolution.

Unit 4 I
I

1. Structure of B DNA and RNA; secondary folding of IRNA.
2. Mechanism of DNA replication: semi-consenrative and Semi discontinuous.
3. Mechanism of transcriptioni Operon concept inducible and repressible operons.
4. Recombination in bacteria (conjugation, transformation and transduction).
5. Mechanism of protein sVntlesis in prokaryotes.

I

Paper 7: Practical I
Genetics, flant Breeding and Molecular Biology

r
1. Preparation of temporary s[ides of root tips, and study of mitosis.
2. Study of cell division in flodier buds and identification of meiotic stages.
3. Study of Polytene chromosome through permanent slides.
4. Study of monohybrid and dihybrid ratios and their modifications by using Chi square test of

(

:): \
( 6.
7.

5. Preparation ofstandard for estimation of:
(a) DNA by diphenylamine
(b) RNA by orcinol met
Estimation of soluble pr
Emasculation, bagging,

in plant materials by Bradford's method -

and pollination in self- pollinated plants

Gupta, P.K. 2014. Genetics. Rastogi Publications, Meerut.

Misra, AK.2011. Fundamentals of Cell and Molecular Genetics. Panama Publ.
Delhi. I

Singh. B.D. 2013. Plant

Strickberger, M.W. 2008

Kalyani Publishers. New Delhi.

PHI Lea;ning, Delhi.

Bree(ing.

Gendtics.

I
lr

&

?

i
:,

15

House, New



, Suqqested Readinos

) Gardner, E.J., Simmofi 
", 

and Snustad, D.P. 1991. Principles of genetic,s, 8h editiorr.
John Wiley & Sons tnc li) Gupta, P.K. 1999. ATex{Book of ceil and Motecutar Biology, Rastogi publ. Met:rut.D Hartl,D.L, and Jones,EW 19S8 Genetics: Principles and Analysis. Jones and Barlett,
Massachusetts. $

Agency, Kolkata. I

Kolkata

House, New Delhi I

Butterworths, London (trpian edition: Aditya Books, New Delhi).

F Sinha,U. and Sinha, U i976. cytogenetics, Plant Breeding and Evolution, Vikas pubt. New
Delhi.

F Tamaiin, R.H. 2002. Principtes of Genetics. pubt, Tata McGraw Hill.
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Semester 6

Plant Reproductive Biology and Plant Biotechnology
I

L

h
u
i'
I
t
I
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d
$

f,
1
I

2.
3.

Unit 2

1.
2.

3.

Unit 3

1.
2.
3.

4.
F

Paper 8: Theory

Unitl

1. Microsporogenesis and
space

metogenesis; Pollen production and dispersion ri l;=e ;i6

method and study of pollen morphology.

of pollen grains using Brewbaker and Kwack'S medium.

Pollination mechanisms;
Pollen morphology and il

pistil interaction and self incompatibility
role in taxonomy; Pollen allergy

Megasporogenesis and M,egagametogenesis (monosporic, bisporic and tetrasporic)
Fertilization; Structure and function of synergids. 

i

Development, structure and function of endosperm and itts haustoria;
Dicot embryogenyand su?ensor, Polyembryony.

tl

t;

I
&

Celland tissue culture tecfirniques. .
Cel lular diff erentiati on an{totipotenc}4 organ€enesis a nd em bryoge nesis.
Protoplast isolaiion anO cflture; Somatic hybridization and clonal propagation of elite plants
(Shoot tips, axillary buds ahd meristem cufture)
Production of haploid plantb from anther, pollen and ovule
Crycpresenration: Mtrificatlon, arlificial seeds

Plant Reprod ve Biology and Plant Biotechnology

Utrit 4 
I
!l

1. Concepts of genetic engin{ering and its applications.
2. Vectors for gene delivery (fi Ptasmid and Lambda phage)
3. Tools and techniques of GQne cloning.
4. Achievements in crop biot{chnology (insect control and quality improvement) e,g Golden rice

and BT cotton. 
T5. lntroduc'tory bio-informaticsi
i

I

Faper 8: Fractical

i1.
12.i., I r.

1+.
i

\5.
6.

Preparation of slides using
Excision of endosperm and bryo.
Estimation of germi nation
Study of pollen , microsporogenesis, megasporogenesis, fertilization, endosperm
and embryo using
Pollen staining using acetodarmine.
Preparation of tissue culturdrmedium and inoculation of explants. ",

S.P. 2014. Embryology of Angiosperms, Vikas Publishing
House, New Delhi
Gupta, P.K 2012. and Genomics. Rastogi Publications,Meeerut.

$

i'
u

Gupta, P.K 2009. Elements Biotechnology. Rastogi Publications,Meeerut.



Maheswari, P. 1985. Art lntroducti6n to Embryology of Angiosperms. Tata McGraw Hill, New
Delhi.

\.
,"

lsuqqested Readinqs
t-

Bhattacharya, K, Majrimdar, M.R. and Gqpta Bhattacharya, S. 2006. A Text Book of
Palynology, New Centr{ Book Agency Pvt Ltd., Kolkata. ,

Bhojwani, S.S. and Bhdtnagar, S.P 2000. Current Trends in Embryology of Angiosperms.
Publ Blacloarell Publishets.
Chawla, H.S. 2002 lntroiJuction to Plant Biotechnology. Published by Oxford and IBH Publ.
Debta, A., Panda, D. and Debta, A. 2014. Language of Biotechnology. New Central Book
Agency, Kolkata
Johri.B.M.1984.ComparativeEmbryologyofAngiosperms,SpringerVerlag,B,erlin,
Johri,BM.1984.EmbryologyofAngiospermS'SpringerVerlag,berlin.
Pandey, A.K. 1997. lntrriruction to Embryology of Angiosperms. CBS Publishers and
Distributors, New Delhi I
Praliaslr- J. andiothi. E 2004. Outlines of Plant Biotechnology. Emkay Publication,
Nerv Delhi, I '
Pulliah, l. Laksminarayaria K and Rao, H 2008. Plant Reproduction, Publ Science, Jodhpur.
Raghavan, V. 1999. Deieloprnent Biology of Flowering Plants. Publ. Springer, Verlag, New
Delhi. i
Ramawat, K G. 2008. Planl Arotecnnofcgy S. ChaM, New Delhi.
Sharma, C-N 193'1 Faiyrectwl in Eoresr,ry ard Tree lmprovement.
Shivanna, K.R., Ran,Eas*e*ri. l'',1 S.1993 Follen Biology, A Laboratory Manual. Narosa
Publishing H,ouse. t''Je'.ry De,r',r
Slater. A, Scr$t l',i \'! e?a Fs,.i,fer. M R. 2CAB Plant Biotechnology: The gen,:tic
rrianiflJial Ct't g,f gl a.:tS j t :: I ,Jliyps3lf., P r 95c
Sr:rltir. ; i 1388 grcie:*.,3cgi 2- edil n E'j'*,asc Arr'oi,i. Lordcn.
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