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Session: 2024'25

M.Sc. BotanYName of Programme

ISemester

Algae & Fungi

M24-BOT-101Course Code

CC.1Course TyPe

,100-499
Level of the course

NilPre-requisite for the course (if any)

CLO1. Understand criteria for classification of algae'

"*tuiionu.y 
,.".tds and economic importance of algae' 

,

aior. a.;. about the life cycle pattems' biological

diversitv and unusual habitats ofalgae

ciO:. 'Una"rt,und how to distinguish fungi from other

sroups and life cycle pamems of lungi

LLO+. L"rtn about diflerent plant diseases' lichens ano

degeneration of sex in fungi'

Course Learning Outcomes
(CLOs): After comPleting this

course, the learner will be able to:

TotalPracticalTheory
104

Credits

404
Teaching [Iours Per week

30030Internal Assessment Marks
700'10

End Term Exam Marks
0100Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

kin
Instructions for PaPer- Setteri id
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Contact
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TopicsUnit
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their taxonomic imPortance'

a;;;;;;-;Lnt of important svstems classification and recent

trends.
. ihullu, organisation in algae and evolutionary trends'

. il;;;;f6"rtance of-algae as food, feed' uses in industries etc' algal

biofertilizers and biofuels.

5. Origin and evolution ofsex
15

1. Biodiversity of algae in different habitats (terrestrial'

thermal, psychrophilic, subaerial, symbiotic' p

hatophytic. etc)

. Dynamics and consequences of algal blooms and red tides' Phytoplankton'

cyunophug"t, phycoviruses, control ofalgal nuisance' 
.

. iri..ptt"f"-giJ i"utr."r, reproduction and life cycle patterns of the

following:
a-;;;i'y,", Nostoc, Nitrogen fixation, heterocyst' range of thallus

Cirtorophytu: Range ofthallus , Vaucheria, and Chara

XanthophYa: Borrydium
eacillaiiophya: Thallus structure, and reproduction

Phaeophyta: Ectocarpus, and Sargassum

Rhodoph;ta: Batrachopsermum, Polysiphonia

freshwater, marine,

arasitic, ePiPhYtic,II

l5

kinds of spores and their dispersal and reproduction'

Z. Ciu.rln"ution of fungi by Ainsworth (1971), Alexopoulos et' al (1996)'

Hawksworth et al. (1995).

3. General account and life cycle ofthe following:" 
;i' Di;,y.""liomycota and Myxomycota: Di-ctyo.stelium,and P hysatunr

[i Cfryi.iai"rny"otu und Oomycota: Synchytrium' Phytophthora and

downY mildews
c) ZygomYcota'. RhizoPus

ai a.Iorny"otu: Ascoiarp types , Taphrina' yenlyr:a' powdery mildew

,j nasidiomycota: Agioii", Puccinia' Melamspora' Ustilago'

Neovossia

/ DeuteromYcota: SPorulating

A I I e rnario, He I mi nthosPoirum

4. Concept of Homothallism, Heteroth

General characters of fungi: Thallus organisation' nutrition' different

structures, Fusarium, Curvularia,

allism and parasexual cYcle

III

15
Degeneration of sex in fungi, economic importance of

"y"iing, 
a""o.position, humus formation' decay and

disease of groundnut
il.t "n., 

structure, classification, reproduction' and

wood & timber.
Causal organisms, symptoms, and management of Late^and early blight

of potato,iowny milde* of grapes, powdery mildew of peas' green ear

;i;;;; "f 
Bajri apple scab,-wilt of pigeon pea' karnal bunt of wheat'

ioo." .-r, oi *nlit, black, yellow and brown rust of wheat' tikka

econolrlc
J

fungi in nutriont
deterioration ofIV

3
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impofiance
60Total Contact Hours

Srggested Evaluation Methods

End Term Examination: 70
Internal Assessment: 30

70) TheorY:F Theory
5

o Class ParliciPation:

10
resentatiot assignment/quizJclass test etc':r Seminar/p

Written Examination

15. Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMS:
l. can, N.G. & whitton, il:iidili The biol0gv of cvanobacteria Blackwell Scientific

i*fr";I'* 3'[o,or, oouunted Biotechnologv' S chand & companv p'1 
.1-161'' 

\pvi nelhi'

3. Fatma, r. (2005): c;;;;;;;t"l uriJ. atgat Metabolism and Environmental

Biotechnology, Narosa Publishers'

4. Fay, P & C van euut"" itOsZl' The cyanobacteria' Elsevier Science Publishers' B'V'

l,,Hi?I,Ji"?'Tff;"r, v.D. (2007): Advances in Appried phycology, Dava publishing

House. DarYaganj. Neu Delhi'

;:;;*.';?dos ;' et v"oto gv, 4th edi tion'.cambrid ge U,niversitv Press'

;. ;;;l;; c. N. (2022) Ptai'pathotost (6th ed')' Academic Press'

8. Brasier, C. M., & B,.k'"{"W'"(%\\l' ru'sa pathologt: An introduction 12nd ed')'

W ilev-Blackwell.
;: ''i;;1.;. 

l2llet. Plont parholost and planr pathogens (5th ed')' John wilev & Sons'

10. Gullino, M. 1.. Bonex. 6.."'i'"iteici"{ 'l tto^t'r'"tzorol lntegrared pesr and disease

management in greenhouse""pt iZ"a "a 
l' Springer Science & Business Media'

lt. Schumann, c. 1.. & D'A..i;.'a.i.ii,iii."E u^nt planr parholost (lrd ed.). American

Phyopathological SocietY'

Session: 2024-25

Part A - Introduction

M.Sc. BotanY
Name of Programme

Semester

ophytes & PteridoPhYtesBryName of the Course

M2,l-BOT-102Course Code

4

4q Dcpar'rri.rlt of Bota;ry i
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CC-2Course TYPe

{00-.199Level of the course

NilPre-requisite for the course (if any)

CLOI. Understand and describ

features, classification, and

development of gametoPhYtes and

bryophyte orders.

clo'2.' nnurvr. the origin, evolution, reproduction

,",t.0t, cytogenetics' and ecological and economic

imDortance of brYoPhYtes.

[iO:. UnO.otund 
-and 

describe the characteristic

i"u*."t, classification, and the structure and

a"u.top..nt of gametophyes and sporophytes of major

pteridophyte orders.
CLO4. AnalYse the s

gametophYes and sPoro

orders, and understand

economic and ecological

Eucture and develoPment of
phytes of specific PteridoPhYe
the evolutionarY theories and

signifi cance of PteridoPhYtes'

e the characteristic
the structure and

sporophytes of major

Course Learning Outcomes
(CLOs): After comPleting this
course. the learner will be able to:

TotalPracticalTheory

404

Credits

40.1
Teaching Hours Per week

30030Internal Assessment Marks
70070End Term Exam Marks
t000100Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

Instructions for Paper- Setter: The

unit and one compulsor; question by

from

tire
esti

hon Sestun twoo St'l ask9 esu t qetSernexam q
onderatI constooL SSe Cuo tcom )earn n (uco rsetak l1 0
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mar Ske aIISonueS qcarryste ono u qSthd comun an ry qpu
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TopicsUnit
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zrnd Marchantio)' Jungermanniales (Jungermannia

(Anthoceros).
2. General account of structure

sporophlte of SPhagnales (SPft

Poll'trichales (P olYtrichum)'

and development of gametoph)'te and

agnum), F uiariales (Physcomitrium) and

) and Anthocerotales

l5

2

yriOri

ti
ti

o hofno out p )4esec bryo hrte ddan )a al ph Se pbI oo (n )try p
ofontern atlaofrotSnco g1ntrecen )dan ps ereesSro gresgre(p

eocti thna thetIanUS d ry)om on ohatrer oen go( fcS ()d canon genducro ytoeve repdan getaam osporyapvpog
dannoflom n tu on )odnaonSuSant pcaleco oS (phob ytepry

h Sef ofian o -Yttmmno bry pc()ec po

II

2

tifife
(Pteri

loa,op
Ly,opPsrop

droL"p

do hnteIoon p )4esca pc assShdfo \tatures opr tIS c pteflactarhC o 66N'IoSan4 d )951mRe ers02 6I pune GrohP o phd vvteop
andtoe hfoten p )teo gameddanre pmuuctstrofuntaccoalerGen ndan(at, roAsR xy(.)s n, hyneo h hvtSPforo h ytapp ytepo dio umES )d aocL (tuffi pooo al Se vPS (II 111usZa e hy
andndod' ne )eal Sden r (dodI-enSetaginillales (Selaginella),

SphenophYllales (Equi setum)'

III

l5
General account of structure and development of gametop

rr"..Onrn" of Ophioglossale s (Ophioglossum)' Filicales (Dryop

Marsileales (Marsilea).

2. Origin and evolution of
concepts). stelar sYstem tn

heterosPorY and seed habit,

pteridophytes {algal. bryophytic and recent

pteridophytes. telome theory' enation theory'

economic impomance of pteridophytes'

h1,te and

lesis) andIV

60

Suggested Evaluation Methods

End Term Examination: 70

70> Theory:30P Theory
5

o Class Participation

10o Sem inar/presentation/assignment/quizJclass test etc :

Written Examination

15
o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMS:
l. Glime, J. M. (2017). B.v;;;;e"otogv' v9]'.'" 1: 

Phvsiological Ecologv' E-book'

Michigan r""'r'nl-ilgituf University' Available otl

http ://ii gitalcommons.mtu'edu/bryophyte-ecolo gyl 
^2. Shaw, A. J., & Goftlnet, B. ('z0d;: titroOu"tion iL Brvophvtes' Cambridge Universitv

6

1.1

1.

15
1.

1.

Total Contact IIours

Internat Assessment: 30

Press.

!...'tt6ny
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J.

4.

5

6

Press.
Gifford, E. M., & Foster, A' S' (1939)' Morphology and Evolution of Vascular Plants

(3rd ed.). W. H. Freeman'

Ranker. T. A., & Haufler, C. H. (Eds.). (2008). Biology and Evolution of Ferns and

Lycophy'tes. Cambrid ge U niversity Press'

Ganguly, S., & Kar, e. r' i)iiiii'^c'itege Botanv: Volume II' New Central Book

Goffinet,8., & Shau', A. J. (2008)' Bryophyte B iology (2nd ed.). Cambridge University

Agency.

Session: 2024-25

Part A - Introduction

M.Sc. BotanYName of Programme

ISemester

Cytogenetics & Plant Breeding
Name of the Course

M24-BOT-r03Course Code

CC-3Course TYPe

400-499Level of the course

NilPre-requisite for the course (if any)

CLOI. The students get acquainted about the

c).togenetic and molecular techniques used for

analvsis.
CLd2. This course will enable the students to.use

linkage and recombination frequencies in gene mappmg'

Cf-o5. fn" students get familiarised about the

.hrornorornul variations and their effects on the

biolosical system as well as the role oI chromosomes tn

sex dierminarion and generation of variations'

L-iO+. ffr" students viill know about the methods that

can be used to create the desired genotype/phenotype

ih.ofu u.""aing techniques and use of molecular

different
genome

markers in breeding.

Course Learning Outcomes
(CLOs): After comPleting th is

course. the learner will be able to:

TotalPracticalTheory
404

Credits

404
Teaching Hours Per week

30030Internal Assessment Marks

1
'1al ''
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700
End Term Exam Marks

1000r00Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

Instructions for PaPer- Setter:
takin

uestl

heacfromestu oNStwokAS nNSo9 eu S q
Set qThe

ntoLC] OslIo SeCoutearn (nursecobSt noo uetTl u SIIo co vet d ry qanun p rerh el.len t1ocarts4easatfoSt pnco 5est l1oun )oUesti (oeTh q heacn1o II froStuelto eect t1o seuest qem 5t NS,atttou dreeb p qeexam ne reqTh eba Lrssv a arksu')e uct1() S qon arryCSu tLI SO qcoc IT)dan thun ry qp

Contact
Hours

TopicsUnit

l5
Chromatin structure and organisation: Chromosome structure an

sex chromosomes.
is, FISH, GISH and flow cYtometrY'

oackas.in g: euchromatin and heterochromatin '

b.gunltulon of plastid and mitochondrial genomes'

a;:;i;i aht".r'tomes: structure, occurrence and behaviour of polyene'2
3

4

d DNA

lampbrush, B and

Karyotype analYs

I

l5

s; linkage grouPs.

Two point and three point test crosses'

I
2
J

4

Cell cycle: Cell cycle phases. checkpoints and regulation'

Ct rorotorn. banding techniques and their applications'

;i;k;;; ;;J c.ossini over: Molecular mechanism of crossing over and

role of diflerent enzYme

Chromosome maPPing-

II

l5l. Sex determination: Chromosomal and

animals, Drosophila and humans; Gene

2. Structural alterations in chromosomes

behaviour of duplication, deficienc

gene determining. sex in Plants,
dosage comPensatton'

- Origin, meiosis and breeding

y. inversion and translocation

3
ffe

o Setee fozh vg
dS-ocUdanu o ds pna eHa o dS.eb r pun msomo e phc mronar a on

d roco d ano p
S d vanI C vppIlflo

III

l5

vlsor.
ni"*i"* of marker-assisted molecular breeding' molecular tagging of

*n"yiruis. and examples of marker-assisted selection for qualitative and

:Hil;;; ir^i,t. s.ii.' ol QTL mapping' genotvping bv sequencing'

;il;;;;;; ;t;;'rrr*iu,ion siudies' along with the evolution of markers

used in breeding.

3. ConcePts of male sterilitY,

cytoplism ic. cytoplasm ic-geneti

patterns, and breeding aPPlicatio

lntroduction to plant breeding methods for--sel

pottinatea, and asexually propagated crops, including

including its classification (genetic,

c, chemical), genetic control, inheritance

ns-

2

f-pollinated, cross-

heterosis and hYbridIV

8
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60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

7030 ,- Theon':) Theory

5. Class Participation:

l0. Seminar/presentation/assignmen,quiz]class test etc

Written Examination

l5o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMS:
l. Albers B, Johnson A, t_ewis j. Raff M, Roberts K and walter p (2008) Molecular Biology of

the Cell (5s Ed.). Garland Publishing Inc., New York'

z. iarp C if SSS) Cell and Molecular Biology, John Wiley and Sons' USA'

l. Krebs JE, Goldstein eS unJ 
-fuiput 

i"tIi tZOf Oi Lewin's Essential Genes (2nd Ed'), Jones

and Barlett Publishers.
4. Lewin B (2010) Gene X, Jones and Barlett Publishers'

s.LodishH,BerkA,Kaiser,CA,KriegerM,ScottMPBretscherAPloeghHandMatsudairaP- 
tZOOAi NAof."utar iell Biology (66 Et), W-H' Freeman. and Company' New York' USA'

o. i,i"r"" BA (2012) Genetics-l Conceptual Approach (4'r'Ed.), W.H. Freeman and Company,

New York. USA.
7. snustad p and Simmons MJ (201l) Principles of Genetics. (6h Ed.), John wiley, New York.

s.watson,JD,BakerTA,BellSP,Ganne,LevineMandLosickR(2008)MolecularBiology
of the Gene (6th Ed.), CSHLP. New York.

e. ainrh, B.D. (2O22i plant breeding principles and methods, l2th edition, MedTech Science

les of Genetics and Breeding, 3'd Edition, Willet-Blackwell'
Press.

lo. Acquaah, G. (2020) PrinciP

Session: 2024-25

Part A - Introdu€tion

M.Sc. BotanyName of Programme

ISemester

Name of the Course Ecology

M24-BOT-104Course Code

CC-4Course Type

.100-.199Level of the course

9
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NilPre-requisite for the course (if any)

CLOI. Students will be able to understand about

limiling factors controlling distribution and growth of

orsanisms.
CfOZ. Stra"ntt will be able to develop insights about

the concepts of populations, community and ecosystems

and can use them in management of natural resources

for sustainable develoPment.

CLO3. Students will be able to comprehend interactions

urnong .o.pon"nts of ecosystems for better stability'

6io+I sv' understanding the concept of ecolo.gical

pri*ipl"t una environmental issues' the students will.be

iUIe io d"uetop attitude. value system and ethics

towards environmental related issues'

Course Learning Outcomes
(CLOs): After comPleting this
course, the learner will be able to:

TotalPracticalTheory

404

Credits

404Teaching Hours Per rveek

3030Internal Assessment Marks
70070

1000100Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

Instructions for Paper- Setter: The

*it -d on. comPulsorY question bY akin

mfro eacht1S no So eut1 two Sn ask9 st queetSen rexam q
t1ra olrno S edto1n cLOC sSn o tcomueam )oc Sur (e

trreenn theverlcoS4easttfo ast partnco Sn oNeu oS )oneu st ou oS (comTh qp achfromESu ont1nt) eecteSn qeu trS o5t S,ato ttemu dreb oeen pXe ame reqThusS abv au marksNSu Se otl carry eqneu ostSO qce mot dan hn rv qu pul
Contact
Hours

TopicsUnit

History, levels of organisation, approaches to

study ecologY and scoPe.

if,.' f.,ri.-*.ent: Solar radiations and temperature' Physical

.ruironfn"nr, biotic environment, biotic and abiotic interactions'

;;lJ;r;" range and limiting factors, ecotypes; plant-water relations;

soil as a reservoir of life.
Habitat and niche: Concept of habitat and niche; niche width and

;;d^p, -i;;".ental ani realised niche; resource partitioning;

2

,

character disPlacement.

1. Introduction to ecologYI

Kuruksheti
KliRUKSHE

l0

0

End Term Exam Marks

15

l"f



15

methods of analySis.

3. Ecological Succession: TYPes;

succession; concePt of climax.

2

mechanisms; changes involved in

tlati
petiti

fe-hi

ati
tr

danhono u acstr S groharc ctena poC n po oecno cept,oP u gvp
thati almco on, op vtuau SMno s-mn eractltec sa on spregu

ect onSEKd-anrdante CStraSL sto gt SM ryarasnoredatl op
cem1n terdrSe a1dES anddemn spu at of etamn t oco popcep

u o Sndcturestruct ons poptin age
nl Semco umre ofN atusa ontioandcturen1 truS rganmom uC ty

dnS aers t Eddie Sce vttria ub testSdan spcturetruSunmmco ty
tersaracchetth cc anal Sdalancstr Shc aractefl yntleta on ( )4venesoec o

II

l5

(resistance and resilience)

tifu

facatl

c nourodnct no Sand pmarytrS ucture pn
S at onorE stem1 gancosy

o h cma Cs_trder penfactors yndan )bal tternao p(
cen SalC ticco owa andofl athen pergy

mentm edanmeco o anagoC n pactn t,o on af cepIn AS
Srtocc md )naualtetrauS Sblsm tyhanecm qtS1 o l1mecoD3 (po

bstamce o STSNf syoC ESemh calo eocballo b ycs

III

15
Biogeography: Major terrestrial biomes; theory of island biogeographyl

Ulog"eoiraphicat zones of lndia, speciation and extinction, endemism'

Ctoiat"utmosptlere changes: Environmental pollution (air' water and

land), global' environmintal change and its consequences (CO2

fertiiisat-ion, global warming sea level rise and UV radiation)'

3. Bioremediation and phyoremediation'

2

IV

60Total Contact Hours

End Term Examination: 70Internal Assessment: 30

70} Theory:30F Theory

5. Class Participation:

l0. Seminar/presentation/assignment/quiz/class test etc

Written Examination

15. Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMS:
i e.ikr.,- D.s. and E.A. rai". iioo+1. Environment 

'science: Earth as a Living Planet, John

Wiley & Sons Inc., New York'
z. Odum, E.P. (1983), Basic Ecology, Sanders, Philadelphia'.

3. Peter H. Raven, P'H. 
""d 

Ii;;; , L. R Berg' 2005' Environment' 5m Edition' John Wiley &

4 Smith, R.L. (1996), Ecology and Field Biology' Harper Collins, New York.
Sons Inc., New York

loL !
;.r i 1f

l.

P.

controlling
levels,

2. plants:

C,

1.

Suggested Evaluation Methods
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5 Steffen, W., A. Sanderson, P' D Tyson' J' Jager'

ni.t',u.i.on, H.J. Schnellnhuber, B L' Tumer' ll'
the Earth system: a Planet under Pressure'

P. M. Matson, B. Moore, IIl, F' OldIield, K'

and R. J. Wasson. 2004. Global change and

Springer-Verlag, New York, New York'

6

USAReference books.
Townsend, C.R., Begon, M' And Harper, J'L' 2003' Essentials of Ecology' Second Edition'

Blackwell Publishing, Oxford
TechSar, New Delhi.

1 Jakhar, S. (2024). Fundamentals of Ecology'

Session:2024'25

Part A - Introduction

M.Sc. BotanYName of Programme

ISemester

ractical based on M24-BOT-101 & M24-BOT-102PName of the Course

M21-BOT-105Course Code

PC.1Course TYPe

400-499Level of the course

NilPre-requisite for the course (if any)

Get acquainted with the practical aspects of algae'

bryophytes and PteridoPhYtes'

fungi,
Course Learning Outcomes
(CLOs): After comPleting t his

course, the learner will be able to:
TotalPracticalTheory

440

880
Teaching IIours Per week

30
Internat Assessment Marks

70700
End Term Exam Marks

r001000Max. Marks
6 hours

Examination Time

Part B- Contents of the Course

Contact
hours

Practicals

120

M24-BOT-101: Algae
I . To studY working P

& Fungi
rinciple of comPound microscoPe'

t
rlksh

p 7

t2

Credits

300

List of Practicals



2

J

Microscopic study and identification of members of Cyanophyceae (Nostoc.

4

5

6
7

8

Oscillatoria).
rtai"i"r""pi" urav and identification of members of Chlorophyceae

tiiit*yit^r"os, Chlorella, Volvox, Voucheria' Oedogonium' Spirogtra'

C oul"rpo, Chara, Halime da, Ulva' Hydrodictyon' Zygnema)'

rrai".*i"pi" study and identification of members of Pheophyceae (Dictyota'

Ecto carpus, Sarga s sum).

d.;;"pt; t-*ay and identification of members of Rhodophyceae

(B atr a chos pe rmum, P o lY s i Pho n i a).

Camera lucida drawings of algal specimens'

i" 
-aitii.gritf, 

and siudy thi various pigments present in plants through the

process of paper chromatograPhY

i; ,i;;y identifing reatirei ot macroscopic fungi Ganoderma' Agarics and

Morchella.
s. Mi";;i" study and identification of representative members of Fungi

irvio.or, Peniciltium, Helminrhosporium' Puccinia' . 
Alternaria' Cercospora'

'Melomosporo, Phyllactinia, Uncinula' Aspergillus' Rh.izopus etc')

10. To study symptomology and disease cycle of fungal diseases:

a) Brown sPot disease ofRice
b) Stem rust of wheat (black/brown/yellow)

c) Leaf sPot disease of Brassica

d) Early blight of Potato

e) Late Blight of Potato

f) Tikka disease of groundnut

g) Leaf sPot of SPinach

h) Rust of Linseed/EuPhorbia
i) Powdery mildew of Sisso and grapes

I 1. Camera lucida drawings of fungal specimens'

12. To study preservation and maintenance offungal cultures'

t-. fo tt ay p.".ervation ofdisease samples or maintenance ofherbaria'

14. To study characteristic features of lichens'

M24-BOT-102: Bryophytes & Pteridophytes
I 5. Morpho-anatomical study and identification

16. Morpho-anatomical study and identification

17. Morpho-anatomical study and identification

I 8. Morpho-anatomical study and identification

19. Morpho-anatomical study and identification

20. Morpho-anatomical study and identification
21. Morpho-anatomical study and identifi cation

22. Morpho-anatomical study and identification

23. Morpho-anatomical study and identification
24. Morpho-anatomical study and identification

25. Morpho-anatomical study and identification

26. Morpho-anatomical study and identification

27. Morpho-anatomical study and identifi cation

of genus Plagiochasma.
of genus Fissidens.
of genus Physcomitium
of genus Bryum.
of genus Barbula.
of genus Xiccia.
of genus P/aris.
of genus Adiantum.
of genus Pteridium.
of genus Dryopteris.
of genus PolYstichum.
of genus Diplazium.
of genus Chelianthes.

l3

ran

1"8

I

I
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*Other experiments relcvant to the course

Suggested Evaluation Methods

End Term Examination: 70
Internal Assessment: 30

70i Practicum30P Practicum
5. Class Participation

10
sentation/assi gnment/quizlclass test etc. Seminar/pre

Lab record, Viva-Voce, write-up and

execution of the Practical

l5

Part C-Learning Resources

Recommended Books/e-resources/LMS:

l.Fatma, T. (2005): Cyanobacterial and Atgal Metabolism and Environmental Biotechnology'

Narosa Publishers.

2.Gupta,R.K.&Pandey,v.D.(2007):AdvancesinAppliedPhycology',DayaPublishing
House, DarYaganj. New Delhi'

1."-eiti"t, C. N. (2022). Plant parhologt l6th ed )' Academic Press'

4. Brasier, C. M., & Br"k,"[' W'"(%\S'1' f'ngol pathologl: An introduction (2nd ed )'

W iley-Blackwell.
5.Shaw.A.J..&Goffinet,B.(2009).IntroductiontoBryophytes.CambridgeUniversity

Press.
6'Goffinet,B.,&Shaw,A.J.(2008).BryophyteBiology(2nded.)'CambridgeUniversity

Press.

Part A - Introduction

M.Sc. BotanYName of Programme

ISemester

Practical based on M24-BOT-103 & M24-BOT-104

M24-BOT-106

Name of the Course

Course Code

PC-2Course TyPe

400-499Level of the course

\ilPre-requisite for the course (if any)

Get acquainted with the practical aspects of
Course Learning Outcomes

Jniversit)
A.1 361 19

I og

14

o Mid-Term Exam:

Session:2024'25

&*



cytogenetics, plant breeding and ecology'(CLOs): After comPleting this
course. the learner will be able to:

TotalPracticalTheory

4.10

Credits

880Teaching Hours Per week

30300Internal Assessment Marks
70700End Term Exam Marks
1001000Max. Marks

6 hoursExamination Time

Contact
hours

Practicals

120List of Practicals

ical analysis of vegetation at Botanical Garden,

M24-BOT-103: Cytogenetics & Plant Breeding
l. To study sffains and fixatives used in cyogenetics'

2. To stuiy the karyotype using a given metaphase chromosome picture

(Allium cePa).

3. io work out the genetics ofa cross from the given F-2 harvest'

4. To study different mitotic stages in rcot lips of Allium cepa'

5. To measure cell size using micrometry'

6. To estimute plant height and tiller number in a rice/wheat variety

statisticallY.
To study about breeder's kit used in plant breeding ..
To study different tools and techniques used in plant breeding

To study floral structure ofself- and cross-pollinated crops'

To solvl problems related to GWAS and QTL mapping'

To study in vitro pollen germination and pollen viability'

7.

8.

9.
10.

IL

M24-BOT-104: EcologY
12. To compare the anatomy ofC3 and C4 plants'

13.To estimate chlorophyil content in a given plant material of C3 and C4

Plants.
14. io study the methods of sampling in ecological studies'

iS.to d"t"..ine the minimum size of the quadrat by species area curve

method.
16. To study the density and abundance of plants at a given location by quadrat

method.
17. To study phYosociolog

15

0r
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n
rtment of Botzy,v

r ivergty
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Part B- Contents of the Course



KUK.
lg.To determine the distribution of plants in a given area of vegetation by

ouadrat method.
r s. io ;i"ui"t" biodiversity indices ol herbaceous vegetation'

ZO. i" -"fy* if," pop,tution 'ii'"t're 
of tree speciei growing in the botanical

sarden, KUK'
2l . io study the floristic regions of India'

*Other exPeriments relevant to the course'

Suggested Evaluation Methods

End Term Examination: 70

70i Practicum30i Practicum

5o Class Participation:

l0
resentation/assignment/quilclass test etc' :. Seminar/p

t5

Lab record, Viva-Voce, write-up and

execution of the Practical

o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resou rces/LMS:

I . watson. JD, Baker fe, s"f f iP, C;n-'iA, L"'ine M and Losick R (2008) Molecular Biology

of the Gene (6th Ed.), CSHLP, New York'

z.x-",p CiisS'91 Cell and Molecular Biology' John Wiley and Sons' USA'

3.Singh. B.D. QO22) plun, ;;;i;; pr-in'i'pt.s and methods. l2'h edition. MedTech Science

Press.

4. Acouaah. G. Qlzl)principles of Genetics and Breeding' 3'd Edition' Willet-Blackwell'

i.oal.,'e p. (iss:). busi. Ecology' Sanders' Philadelphia'

l. iri ir, [.L itssoi, g"otogv and"iiela Biologv' Harper Cotlins' New York'

Session: 2024'25

Part A - Introduction

M.Sc. BotanYName of Programme

ISemester

SeminarName of the Course

M2il-BOT-107Course Code

SeminarCourse TyPe

,100-{99
Level ofthe course

0epartr
l{uruk:i';
I{URUKS

:nt of Brtany
ira University
ETRA-1i6119

Itt

t6

Internal Assessment: 30
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The students will be able to present in front of an

audience making them more confident'
Course Learning Outcomes
(CLOs): After comPleting this
course, the learner will be able to:

Seminar

2

Credits

2
Teaching Hours Per weck

50Max. Marks
0Internal Assessment Marks

50End Term Exam Marks

I hourExamination Time

Instructions for Examiner: Evaluation ofthe seminar will be done by the

ffi. p"."-"t*t 
"t 

d""td"d by staff council of the department' There will

examination/viva-voce examination.

internal examiner(s)
be no extemal

Session: 2024-25

Part A - Introduction

M.Sc. BotanYName of Programme

IISemester

Microbiology & BiostatisticsName of the Course

M24-BOT-201Course Code

CC.5Course TyPe

400-499Level of the course

NilPre-requisite for the course (if any)

CLOI. Students will understand the fundamental

characteristics, structural components, and reproductive

mechanisms of prokaryotes, including differences

between gram-positive and gram-negative bacteria'

CLO2. Students will explore the mechanisms of
horizontal gene transfer in bacteria, the diversity among

microbial groups like actinomycetes and archaebacteria,

and the lifi cycles ofviruses and bacteriophages'

CLO3. Studints will gain proficiency in sampling

ues, data representation, and statistical measurestechniq

Course Learning Outcomes
(CLOs): After comPleting this
course, the learner will be able to:

t'7

itf any

ll>
'i.: Universlty
i; tA.136119
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such as central tendency, dispersion, and distribution

shape in biological research.

Cf-b+. Stuaents will apply probability theorems'

understand probability distributions, and perform

statistical unulyt", including correlation, regression'

and hypothesis testing in biological studies'

TotalPracticalTheon'

10-1

Credits

404Teaching Hours Per week
30030Internal Assessment Marks
70070End Term Exam Marks
1000100NIax, Marks

3 hoursExamination Time

Part B- Contents of the Course

Instructions for Paoer- Setter: The

unit and one comPulsory question bY
tire

t1

elT') haco sll froStuel'l t\\ ot1o askSuestle1s 9 qnerxam q
S tolnLC otcou ESNIU )Iu cs earnn cL)tak ng

h enrve ncoSt 4easf taol1 St paficoeu St noon )eLI St ocom u SO (eTh qp ry
eacheu S oni1oect no sl1 SE5t u Se qttea tItred obe qunee pee xamlab SLI Th reqsy

aluSte o Sl1u eqII carryouestSo qeth oC lIun ant d ry qpu

Contact
Hours

TopicsUnit

l5

fi briface

ti

lihSdal'lS eZ,sote peioat I)oASS Ctl karycdan proll alerG
at venedanS t eamt'lllls eSe poemm ra1'lb grdan vII l1sta

tTl aeande )da s flenru preu fo S ( agtruS ct cactb r papC a.
wthn.tfc edC u tLl groa.ASt11 dsI']e INo caacb ter pgreoIIE dosp

sh II u e7a I']o tecS t'le qdnuc erV a

I

nJ

fe
fea

nu ocodan )ctu o t1 gattransdatrm orlfbtransferS!_n tranoH Zn nto (alI
an11rasa SS dIllltlo etecfo act nS ycoperaln vfeatureljtednterrup

members.fto tallmS ctl ShC cterata pnaacteaeb (archol1 bactena.cya
m acb er JS frod fTeren ce )andm ortancep

c e-cyf ur SEo S,danSreuteGen alr
erus Sa tntrtann.l ou sa stt poS en C pdan vc aqpv( yt

ddan ILI SOro dr l1o sC aMand0T )CL p

II

l5l. Introduction, sampling techniques (random and non-r-andom)' sa

"rrorr, 
g.uphi"ul iepresentation of data, measures of central te

(mean, median and mode).

Z. i4auru.", of dispersion (range, mean deviation' variance and standard

mpling
ndency

deviation), skewness and kurtosis.

III

) r3
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bacteriophageclassification
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IV l. Theorems of probability (addition and multiplication rule), probability
distributions (binomiat, Poisson and normal), correlation and regression

analysis.
2. Tests of significance (comparison of means of two samples and tltree or

more samples) parametric and non-parametric test.

l5

Total Contact Hours 60

Suggested Evaluation Methods

I nternal Assessment: 30

) Theorv 30 z Theorv: 70

. Class Participation: 5 Written Examination

o Seminar/presentation/assignment/quizlclass test etc.: t0

. Mid-Term Exam: l5

Part C-Learning Resources

Recommended Books/e-resources/LMS:
t.Pelez ,MJ, Chaing, ECS & Krieg, NR (1993). Microbiology, Tata McGraw Hill Publ. New

Dethi.
2. Prescott, LM., Harley, JP & Klein, DA (1996). Microbiology Wm. C. Brown Publ. USA'
:. Singh R.P. (1990): Introductory Biotechnology, Central Book Depot, Allahabad, India.

+. Sumbali, G. 2005: The Fungi, Narosa Publ. House, New Delhi.
5. Statistics for Biologists (1974) Campbell R.C. Cambridge University Press, Cambridge.

6. Statistics in Biology, Vol. 1 (1967) Bliss, C.I.K, McGraw Hill, New York

Session: 2024-25

Part A - Introduction

Name of Programme M.Sc. Botany

Semester II

Name of the Course Natural Resources & Biodiversity Management

Course Code }{2{-BOT-202

Course Type CC-6

Level of the course ,100-499

Pre-requisite for the course (if an-v) Nil

Course Learning Outcomes
(CLOs): After completing this

CLOI. Understand resource types, degradation, and

conservation methods, including land and water

l9

cr'Any
,crslty

)6119
Its

I ena Term Examination:70



management and environmental pollution.
CLO2. Leam about forest resources, energy types, and

ecosystem restoration briefl Y'
CLO3. Explore biodiversity importance, tlreats,
distribution patterns, and hotspots globally and in India.

CLO4. Gain knowledge on biodiversity conservation

strategies, protected areas, and sustainable development

principles and indicators.

course, the learner will be able to:

TotalPracticalTheorv

104

Credits

I0JtTeaching Hours per week

30030Internal Assessment Marks

70070End Term Exam Marks

1000100Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

unit and one compulsory question by takin
The compulsory question (Question No'
syllabus. The examinee will be required to
unit and the compulsory question. All quest

ner will set 9 questions asking two questions from each

g course leaming outcomes (CLOs) into consideration.

l) will consist of at least 4 parts covering the entire

attempt 5 questions, selecting one question from each

ions will carry equal marks.

Instructions for Paper- Setter: The exami

Contact
Hours

TopicsUnit

l5I l. Resources: Types, Renewable and non-renewable resources; resources

degradation and conservation'
2. Lind resources: Land degradation and desertification; management of

waste lands in India.
3. Water resources: Pools ofwater and Hydrological cycles, surface water

and groundwater; water-use and management.

Environmental pollution ofair, water and soil+ypes, sources and effects'

15l. Forest resources: Forests and their importance, Non timber forest

produce, forest resources of India and forest management.

z. iypes of energy resources, renewable sources of energy-wind energy,

wave energy, Energy from biomass, bioconversion technologies, energy

plantation and petrocrops.

3. Ecosystem restoration and Environment impact assessment- Briefaccount'

II

t5ilr l. Principles of resources conservation and conservation strategies'

2. Biological diversity: importance, concept and levels of biodiversity,

I tJ-

:il.-.t trn€,Ot C
rukshclra , ,
RUKir,;.';
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threats to biodiversity- habitat loss and fragmentation, exotic species,

pollution, species extinctions; IUCN categories of threat'

3. Distribution and global pattems of biodiversity, centres of Plant
diversity and endemism, mega biodiverse countries.

4. Terrestrial and marine hotspots of biodiversity, Hottest hotspots, Hotspots ol

biodiversity in India.

l5IV l. In situ conservation of biodiversity: Protected area in India wildlife
sanctuaries, national parks, biosphere reserves.

2. Conservation of biodiversity ofwetlands, mangroves and coral reefs'

3. Ex situ biodiversity conservation: principles and practices, field gene

banks, seed banks and cryopreservation.
4. Sustainable development: concept, principles and strategies; sustainability

indicators.

60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

1030 ) Theorv:z Theory

5r Class Participation:

l0o Seminar/presentation/assignment/quiz/class test etc

Written Examination

l5o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resou rces/LMS:
L Ball, J.B. 2001 . Global forest resources: history and dynamics. ln'. Forest Hsndbook Volume

2. Chape, S., Fish, L. Fox, P. and Spalding, M. 2003. United Nations list of protected areas.

UCN/LINEP/World Conservation Monitoring Centre, Gland, Switzerland/Cambridge'

3. Huston, M.A. 1994. Biological Diversity: The coexistence of Species on changing

Landscapes. Cambridge University Press. Cambridge.

4. Raven, i.11. and Berg, L.R. 2005. Environment,5o Edition, John Wiley & Sons Inc., New

York.
5. Singh, J.S., Singh, S.P. and Gupta, S.R. 2006. Ecology, Environment and Resource

Conservation, Anamaya Publishers, New Delhi.
6. Jakhar, S. (2024). Fundamentals ofEcology. TechSar Pvt. Ltd, New Delhi.

Session: 2024-25

Part A - lntroduction

M.Sc. BotanvName of Programme
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IISemester

Gymnosperms & EthnobotanYName of the Course

M2.l-BOT-203Course Code

CC-7Course Type

100-{99Level of the course

NilPre-requisite for the course (if any)

CLOI. Understand characteristics, classification,

distribution, and economic importance of gymnosperms,

and an overview of Progymnospermophya and

Pteridospermophyta.
CLO2. Learn morphological, anatomical, and

reproductive features of Cycadales, Cycadeoidales,

Ginkgoales, Cordaitales, Voltziales, Coniferales'

Ephedrales, Gnetales, and Welwitschiales.
CLO3. Understand fossilization, types of fossils,

paleopalynology, dating techniques, molecular tools,

geological time scale, and evolutionary significance of
fossil gymnosperms.
CLO4. Explore ethnobotany, research methods.

indigenous medicine systems, major Ayurveda

disciplines, and herbal medicine use by tribal

communities.

Course Learning Outcomes
(CLOs): After completing this
course, the learner will be able to:

TotalPracticalTheorv

404

Credits

40.1Teaching Hours per week

30030Internal Assessment Marks

70070End Term Exam Marks
1000Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

Instructions for Paper- Setter: The

unit and one compulsory question by

The compulsory question (Question

syllabus. The examinee will be requi

unit and the compulsory question. All

examiner witl set 9 questions asking two questions from each

taking course learning outcomes (CLOs) into consideration'

No. i; wilt consist of at least 4 parts covering the entire

red to attempt 5 questions, selecting one question from each

questions will carrY equal marks.

l l,.i

(r7
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Contact
Hours

TopicsUnit

15l. Characteristic features of gymnosperrns, classification of gymnosperms

(Gifford and Foster, 1989; Bhatnagar and Moitra, 1996)' their

distribution in India and economic importance.

2. General account of Progymnospermophyta and Pteridospermophyta:

Aneurophytales (Aneurophyton), Archaeopteridales (Archaeopteris),

Glossopteridales (Glossopteris), Cayoniales (C aytonia)

I

l5l. Morpho-anatomical features and reproduction in the following:

Cycadales (Cycas), Cycadeoidales (Cycadeoidea), Ginkgoales (Ginkgo),

Cordaitales (C o r dai te s).

2. Morpho-anatomical features and reproduction in the following:

Voltziales (Voltzio).Coniferales (Pinas). Ephedrales (Ephedra), Gnetales

(Gnetum) and Welwitschiales (Welw itsc hia).

II

l5III . Fossilization process and types of fossils, paleopalynology, dating

techniques of fossils, molecular tools used in palaeobotanical studies'

. Geological time scale with reference to the evolution of plants, the Indian

Gondwana flora with reference to the geological time scale, evolutionary

significance of fossil gymnosperms

l5IV l. History, concept, scope and importance ofethnobotany, subdisciplines of
ethnobotany, methods of research in ethnobotany.

2. Systems of indigenous medicine (Ayurveda, Siddha, Unani'

Homeopathy, Yoga and Naturopathy), major disciplines ofayurveda, use

of herbal medicines bY tribals.

60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70Interna I Assessment: 30

70,. Theon':30) Theorv

5o Class Participation:

t0. Seminar/presentation/assignment/quilclass test etc':

Written Examination

l5o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMs:
l. Singh, H. (2017). Embryology of Gymnospenns (2nd ed')' Springer'

2. Farion,A.i20l7). A Handbook of the World's Conifers (2nd ed')' Brill'
3. Christenhuiz, M. J. M., & Byng, J. W. (2016)' The Gymnosperms Handbook Plant Gateway

Ltd.

23
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4

5

6

Balick,M.J.,&Cox,P.A.(2020).Plants,People,andCulture:TheScienceofEthnobotany
(2nd ed.). CRC Press'

ichultes, R. E., von Reis, S., & Raffauf, R. F. (1998). Ethnobotany: Evolution of a Discipline.

Timber Press.

Ganguly, S., & Kar, A. K. (2Oll). College Botany: Volume II. New Central Book Agency'

Session: 2024-25

Part A - Introduction

M.Sc. BotanyName of Programme

IISemcster

Name of the Course Molecular Genetics

M24-BOT-204Course Code

CC.8

400-499

NitPre-requisite for the course (if any)

CLO I . The students will have enhanced understanding of
genome structure, evolution and its replication.

CIOZ. fnit course will impart the knowledge of basics

of mutations and their importance; DNA repair

mechanisms.
CLO3. The students will leam about the methods of
genetic recombination in bacteria.

6lO+. fL. students will gain insight into the principle

mechanisms of genome expression and its regulation'

Course Learning Outcomes
(CLOs): After comPleting this
course. the learner will be able to:

TotalPracticalTheorv

401

Credits

I04

30030Internal Assessment Marks
7070End Term Exam Marks
1000100Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

I nstructions for Paner- Setter: ace hSe NSo fromot\\ uSon ask II9 estlLIIN rlte ll set qeTh e q
derat onco SnLC SOuo otc em Searn l'l )tak II cou rse (cu St noll')co osno cit dn bypu qry

.i

v

/tl
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Course Type

Level of the course

Teaching Hours Per week
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The compulsory question (Question No l) will consist of at least 4

syllabus. The examinee will be required to attempt 5 questions, selectin

unit and the compulsory question. All questions will carry equal marks'

parts covering the entire
g one question from each

Contact
Hours

TopicsUnit

15I l. Eukaryotic genome: Different forms ofDNA, C- value paradox, unique

and ripetitive DNA, gene families, hybridization kinetics and split

genes.

2. iransposable elements: Mechanisms of transposition; transposons in

bacteria, maize, Drosophila and yeast.

3. DNA Replication: Semi-conservative, bidirectional, replication origins,

replication machinery.

15II I . Mutations: types, isolation of mutants. molecular basis of mutations'

2. DNA damage and repair: Causes of DNA damage; Photoreactivation,

excision, mismatch, post replication and error prone repair systems'

3. Fine structure of gene: cis-trans test, rll locus, fine structure analysis of
eukaryotes.

4. Bacterial genetics: conj ugation, transduction and transformation.

l5III l. Transcription: Initiation, elongation and termination in prokaryotes and

eukaryotes, RNA polYmerases.

2. RNA Processing: Processing of mRNA, rRNA and IRNA.
3. Genetic code: Deciphering the genetic code, characteristics.

4. Translation: lnitiation, elongation and termination in prokaryotes and

eukaryotes.

l5IV l. Regulation ofgene expression in prokaryotes: Operon concept, lac

operon regulation by positive and negative mechanism, trp operon'

regulation by negative and attenuation.

2. Regulation ofgene expression in eukaryotes:

a) Transcriptional level - Regulatory sequences' nucleosome

positioning, chromatin remodeling, histone modifi cations.

b) Post-transcriptional level - RNA splicing, RNA stability.

3. Translational level and post-translational level'

60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

70! Theory:30) Theoru

5o Class Participation

l0. Sem inar/presentation/assi gnment/q uizlclass test etc. :

Written Examination

25
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l5o Mid-Term Exam:

Recommended Books/e-resources/LMS:
1. Alberts B, Johnson a, r_"*Ji. nurrM, Roberts K and walter p (2008) Molecular Biology of

the Cetl (5th Ed.). Garland Publishing Inc , New Yo'\' 
-2. Brown TA (1999) Genomes. John Wiley & Sons iAsia.l Pvt Ltd ' 

Singapore'

:. Hunt DL (1999) tlenetics Principles and analysis (4th Ed ) Jones and Bartle' Boston'

+. t-"wi, S 1)00S; Genes VIII. Oxford University Press, New York'

5. iodish u, Berk a, Kaiser, CA, Krieger M, Sc'ott nap Bretscher A Ploegh H and Matsudaira P

(2008).
O. i'1"."" an (2012) Genetics- A Conceptual Approach (4th Ed')' W'H' Freeman and Company'

New York, USA.
7. Russell PJ (2006) Genetics (6th Ed.), Addison Wesley Longman' Califomia' USA'- 

-
g. Snustad p and Simmons MiiZOf f i'p.in"iples of Genetics. (6th Ed.), John Wiley, New York.

9. Watson JD, Baker fa, eeil bP, 6*' A, ievine M and Losick R (2008) Molecular Biology

of the Gene (6th Ed.), CSHLP, New York

Part A - Introduction

M.Sc. BotanY

Semester

Practical based on M24-BOT-201 & M24-BOT-203
Name of the Course

M24-BOT-205Course Code

PC-3Course Type

400-499Level of the course

NilPre-requisite for the course (if any)

Get acquainted
microbiology,
ethnobotany.

practical aspects of
gymnosperrns and

with the
biostatistics,

TotalPracticalTheorv

440

Credits

880Teaching Hours Per week
30300Internal Assessment Marks

700End Term Exam Marks

(vt

26

Part C-Learning Resources

Name of Programme

II

Course Learning Outcomes
(CLOs): After comPleting this
course, the learner will be able to:

70



1000Max, Marks

6 hoursExamination Time

Part B- Contents of the Course

Contact
hours

Practicals

120

M24-BOT-201: Microbiology & Biostatistics
1. To study about safety guidelines, Good microbiological laboratory practice

(GMLP) and spillage management.
2. io study aboui general equipment, apparatus and materials used in microbiology

lab.
3. To study about different media for culturing/sub-culturing of microbes,

sterilization and disinfection methods.

4. To study about inoculation and other aseptic procedures.

5. To study essential methods for maintaining, preparing and using cultures'

6. lsolation and microscopic study of microorganisms from soil and water samples.

7. To study the growth curve of bacteria.

8. To study a differential staining method: Gram staining of bacteria'

9. To test the sensitivity of microbe against antimicrobial substances'

10. To study numerical problems related to probability.

1 I . To study numerical problems related to correlation and regression analysis'

12. To study numerical problems related to tests of significance (Non-parametric

test).
13. To study numerical problems related to tests ofsignificance (Parametric test)'

List of Practicals

M24-BOT-203: Gymnosperms & Palaeobotany
14. Morpho-anatomical study of genus Plnzs
15. Morpho-anatomical study of genus Cycas.

16. Morpho-anatomical study of gews Ephedra.

17. Morpho-anatomical study of genus Juniperus.
18. Morpho-anatomical study of gents Thuia

19. Morpho-anatomical study of genus Agathis.

20. Morpho-anatomical study of genus Gingka.

21 . Morpho-anatomical study of genus Cedrus.

22. Morpho-anatomical study of genus Araucaria.
23. To study common plants used in lndian traditional medicine

*Other experiments relevant to the course.

L.

1;

27
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100



Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

70F Practicum30) Practicum

5. Class Participation:

10. Seminar/presentation/assignment/quizTclass test etc':

l5

Lab record, Viva-Voce, write-uP and

execution of the Practical

o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMS:
i. Slrgtt n-p. (1990): lntroductory Biotechnology, Central B-ook Depot' Allahabad' India'

2. Su;bali, G. 2005: The Fungi, Narosa Publ. House, New Delhi'

:. Stutirtic. for Biologists (1974) Campbell R.C. Cambridge University Press, Cambridge.

+. Statistics in Biolog!, vot. t 1teOz) Bliss, C.I.K, McGraw Hill, New York

5. Schultes, R. E., vJn Reis, S.,'& R;ffauf, R. F. (1998). Ethnobotany: Evolution of a Discipline'

2Ol1). College Botany: Volume II. Ner'v Central Book Agency'
Timber Press.

o. Ganguly, S., & Kar, A. K. (

Session:2024-25

Part A - Introduction

M.Sc. BotanyName of Programme

IISemester

Practical based on M24-BOT-2O2 & M24-BOT-204Name of the Course

M24-BOT-206Course Code

PC.4Course Type

400-499Level of the course

NilPre-requisite for the course (if any)

Get acquainted with the practical aspects of natural

resources, biodiversity and molecular genetics'
Course Learning Outcomes (CLOs):
After completing this course, the
learner will be able to:

TotalTheorv

440

Credits

880

lo t

28

Practical

Teaching Hours Per week
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300Internal Assessment Marks
70700End Term Exam Marks
r001000Max, Marks

6 hoursExamination Time

Contact
hours

Practicals

120List of Dracticals

M2 4-BOT .202 : Natural Resou rces & Biodiversity Management

l. to d"t"..ine the water holding capacity of a given soil sample by using the

percolation method.
2. io measure pH, EC, and TDS of different soil samples'

3. To compare pH, EC, TDS, and salinity of different water samples'

4. To estimate ihe bulk density and moisture content of soil in the given area.

5. To study non-timber forest products in the University Campus, KUK'

6. To find out the specific gravity of the given soil sample'

7. To measure the height ofthe plant using a hypsometer'

8. To prepare an inventory of alien invasive species ofthe KUK campus'

9. To study the characteristics ofdifferent types ofsoil'
10. To study the biotic component of a pond ecosystem' Make a diagram of a pond

ecosystem.

M24-BOT-204: Molecular Genetics
1 1. To study the different types of chemicals, their grades, handling, storage and major

manufacturers.
12. To study different meiotic stages in the flower buds of Allium cepa'

13. To study the structure and functioning of a spectrophotometer'

14. To prepare standard curve for the estimation ofproteins using Lowry's method'

15. To isolate and estimate the four seed protein fractions'

16. to .tudy the preparation of dendrogram from the given DNA'/protein banding

pattern.
17. io prepare standard curve for the estimation ofDNA using diphenylamine reaction.

1g. To prepare standard curve for the estimation ofRNA using orcinol reaction.

tl. fo study Hardy-Weinberg's law ofequilibrium using given chickpeas seed mixture'

20. To calculate correlation and regression coefficient for plant height and tiller number

in a wheat variety.

*Other experiments relevant to thg course.

cf Botany
Unive6ity
,,A-r3611S29

lz\
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Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

70F Practicum) Practicum

5o Class Participation:

10r Seminar/presentation-/assignment/quizlclass test etc':

Lab record, Viva-Voce, write-up
and

execution of the Practical

o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMS:
1 . Huston, M.A. 1994. Biological Diversiry" The

Landscapes. Cambridge University Press. Cambridge'

2. Raven, i.H. and eerg, t.n.200j. Environment, 5th Edition, John Wiley & Sons lnc'' New

York.
3. Singh, J.S., Singh, S.P' and

Conservation, AnamaYa Publish

4. Hanl DL (1999) Genetics Princi

5. Lewin B (2005) Genes VIII. Ox

Gupta, S.R. 2006. Ecology, Environment and Resource

ers, Ner.r Delhi.
ples and analysis. (4'h Ed.)Jones and Barlle. Boston'

ford University Press, New York.

Coexistence of Species on Changing

Session:2025-26

M.Sc. Botany

IIISemester

Plaut Physiology & BiochemistryName of the Course

M24-BOT-301Course Code

CC.9Course Type

s00-s99Level of the course

NitPre-requisite for the course (if any)

CLOl. Understand plant water relations, water

potential, absorption, transpiration, antitranspirants, and

ihe rotes and dehciencies of micro and macro-nutrients'

CLO2. Study photosynthesis processes' carbon

assimilation pathways (C3, C4, CAM), and the

accumulation and partitioning of photosynthates'

CLO3. Explore respiration mechanisms, glycolysis,

Krebs cycle, electron transport, nitrogen fixation, nitrate

Course Learning Outcomes
(CLOs): After comPleting this
course, the learner will be atrle to:

i r irire ir: :rf Bci{ly
i."i.,itriul.i'n *iirversitY
KURUKSi.iEiRA.l36119lz-J-

30

30
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and ammonium assimilation, and amino acid

precursors.-CLO4. 
L"u.n about tipid metabolism, fatty acid

biosynthesis and breakdown, triglyceride synthesis,

enzyme structure and kinetics, and enzyme inhibition

and regulation.

TotalPracticalTheory

404

Credits

404Teaching Hours Per rveek

30030Internal Assessment Marks

70070End Term Exam Marks

1000100Max. Marks

3 hoursExamination Time

Part B- Contents ofthe Course

Instructions for PaDer- Setter:
idmp

it
tl

heacfromuestionskAS ln two9 STue onsln re sethT e xam qq

eratl noS nt cc NSomtco Se CLOearn ouLIco rse )CSu oti n (takinU SO lngoand en con t byu rv q
eth nte re11 cov nt east 4aofNSco istoN paSe ontrstue on )mco ulSO Qu(hT e qryp

from cheon ue S onSE ecttnSSTue no5dre to attem qbe uxam n qTh ptub S reqS av
mual kar Sn cA u S o StlnSue o eqarryce mo u Soun an thd qp ry q

Contact
Hours

TopicsUnit

15l.Plant water relations: Concept and components of water potential"

soil-water relations, passive and active absorption of water, transpiration

and factors governing transpiration, antitranspirants, bulk flow in xylem'

water movement from leaf to atmosphere.

2. Minersl Nutrition: Role and mode of action of micro and macro-

nutrients, defi ciencY disorders.

I

151, Photosynthesis: Photo-oxidation of water, cyclic and non-cyclic

photophosphorylation, photorespiration and its significance' The

."qu"n." of rei"tiors in photosynthesis, the path of carbon assimilation

(C3 and C4 cycles, CAM pathway), Blackman's law of limiting factors'

2. Accumulat'ion and paititioning of photosynthates: Formation and

mobilisation of chloroplast starch, sucrose biosynthesis, transport and

signalling.

ll

l5III l.Respiration: Mechanism and regulation of gtycolysis, underground

metibolism in glycolytic pathway, Krebs cycle (with reference to plant

specific reacti;ns), electron transport chain (with reference to plant

specific reactions), pentose phosphate pathway, glyoxylate cycle'

3nt of Botany I

3l
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biosynthesis

fix

fix

tratel-)otitnc n,f n trooch ITI sB oc ctr\neN) trog
a ont1S 1masn unlmoamn tratctaseredte un nsuctared freedo antic\ bnono ctln s,atsam ymeut tranrornateald tero anmaJ(

dact'l oamnoatlnnfou et]t odrooonn atn trogrng

15

e inhibition, isozymes, allosteric enzymes'

id
nJat11l

fofi
ffectin

danLIcturestr'relatuComn enCa daFmlsob ttvetaML p
dsoh S ohdsdte pu pco (pes pand gaen ed StrlonSlas c ycC

erc detrlloratd satue _q vda11sCSthb Sodca vnfadSlico ttyt1a d )pg v haalecm rtantS pndaect1 cn poamCo ycreakdband5 stheb osyn
Sho atetcarbtoS no nnver vdconoxo datibetaand

odITI e s rcstru TLIIEdarlnac otc ASSrtu cenm c aoNn esmE2 7X tla Cnz.eIoater ymaSron facto stern acICrae uS Sbenzym
ec brSd lrlenab ele Ie Soctrea ns.at cenzfoII cetl sk ymtlreac onS.

enzym

IV

60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70
lnternal Assessnrent: 30

70F Theory:) Theory

5o Class Participation:

resentation/assignment/quizTclass test etco Seminar/p

Written Examination

l5o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMS :

l. Berg, J. M., Tymoczko, J. i;;"' e' J', & Stryer' L' (2019)' Biochemistry (9e ed')' w' H'

Freeman.

2. Nelson, D. L., &Cox, M. M. (2021). Lehninger Principles of Biochemistry (8th ed'). W. H.

Freeman.
3.Voet,D.,Voet,J.G.,&Pratt,C'W'(2016)'FundamentalsofBiochemistry:Lifeatthe

Molecular Level (5s ed.). Wilev'

4. Taiz, L., Zeiger,E., Msller, i. ili., a Murphy, A. (201s). Ptant Physiology and Development

(6s ed.). Sinauer Associates'

5. Hopkins, W. G., & Htiner, N' P A' (2008) Introduction to Plant Physiology (4n ed')' Wiley

Session: 2025'26
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M.Sc. BotanYName of Programme
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Semester III

Name of the Course Plant Anatomy & Reproduction

Course Code M2,l-BOT-302

Course Type CC-IO

Level of the course 500-599

Pre-requisite for the course (if any) Nit

Course Learning Outcomes
(CLOs): After completing this
course, the learner will be able to:

CLOI . Understand meristem classification, permanent

and complex tissues. vascular bundles, and monocot and

dicot stem and root anatomy.
CLO2. Explore monocot and dicot leaf anatomy,

secondary growth, types ofwood, and anomalous

secondary groMh.
CLO3. Examine polarity, patteming, genetic basis of
embryogenesis, origin and differentiation of tissues,

SAM and RAM maintenance, and vascular cambium.
CLO4. Understand the structure of male and female

gametophye in plants, endosperm types and

development.

Credits Theory Practical Total

I 0 4

Teaching Hours per week 4 0 4

lnternal Assessment Marks 30 0 30

End Term Exam Marks 70 0 70

Max. Marks 100 0 100

Examination Time 3 hours

Part B- Contents of the Course

I n structions for PaDer- Setter: The examiner will set 9 questions asking two questions from each

unit and one compulsory question by taking course learning outcomes (CLOs)

The compulsory question (Question No. l) will consist of at least 4 pa(s
syllabus. The examinee will be required to aftempt 5 questions, selecting one

into consideration.
covering the entire
question from each

unit and the compulsory question. All questions will carry equal marks.

Unit Topics Contact
Hours

I Meristem classification, pennanent tissues, complex tissues (xylem and

phloem), secretory tissues, epidermal tissue system, types of vascular
l5

i

JJ

LA

I



bundles. anatomy of monocotyledonous and dicotyledonous stems and

roots. root-stem transitlon.

l5II Anatomy of monocotyledonous and dicotyledonous leaves, secondary

growth (tissues and mechanism involved). types ofwood (storied and non-

Ito.ied, iay structure, tyloses, canals), anomalous secondary growth with

examples.

15Origins of polarity, patterning during embryogenesis, position dependent

,n.Jh*it.., genetic basis of embryogenesis, mutant analysis, role of
phytohormonei, radial patterning, origin of 

- 
epidermis, procambial

p.""urro.r, SAM and RAM differentiation and maintenance, vascular

cambium.

III

l5IV Male gametophyte,

megasporogenesis, Po
endosperm developmen

microsporogenesis, female gametophyte,

llination, pollen-pistil interaction, fertilization,

t and types, polyembryony and apomixis.

6t)Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

70F Theory:30) Theory

5o Class Participation:

l0. Seminar/presentation/assignment/quilclass test etc':

Written Examination

15o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMS:
L Esau. K. (2006). Plant Anatomy (3'd ed.). John Wiley & Sons

2. Esau, M. (2019). Plant Anatomy. Springer.

3. Esau, IrA. iZOOS). Introduction to Plant Anatomy (Rev' ed')' John Wiley & Sons'

4. Weni, f . W. (f iZO). Plant Embryology (2'd ed.). Van Nostrand Reinhold'

5. Gerstel, s. e., a-waller, D. 
-c. 

tzbool. plant Embryology: A Morphological Approach.

Oxford University Press

Session:2025-26
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Plant BiotechnologYName of the Course

M24-BOT-303Course Code

DEC-ICourse TyPe

500-599Level of the course

NitPre-requisite for the course (if any)

COl. The students will have a better understanding of
various tools and techniques of genetic engineering'

CO2. During the course students will gain in depth

knowledge about different methods for genetic

transformation of Plants.
CO3. The students will acquire understanding of
production of transgenic planls for biotic and abiotic

itress resistance, male sterility and edible vaccines'

CO4. During the course students will gain in depth

knowledge about gene cloning methods, PCR and

fermentation technology.

Course Learning Outcomes
(CLOs): After comPleting this
course, the learner will be able to:

TotalPracticalTheory

104

Credits

404Teaching Hours Per week

030Internal Assessment Marks
70070End Term Exam Marks
1000100

3 hoursExamination Time

Part B- Contents of the Course

stistiInstructions for PaPer- Setter: Th
qu

tireri

ace hno fromSotw ueno askinS9 uetner set qexam q
nNS ed orat1n cotoS C OsLln uo tcomeurs arntakin co (esti nomno coun and byt sorypu

n th enoc \en4eaStfo tastnco S partson oNSt1u oSt )mco ul oS (QueTh qp ry
eam chst froonn on t.loeS ct5 eu st onattemto q1reu d s,nee qbe pexamtab Su The reqSv

alu arksmCu t)estl Snst no ASul o u eqarryeth oc mun ant d qry qp

Contact
Hours

TopicsUnit

151. Techniques used in recombinant DNA

Electrophoresis, PFGE, Southem, Northern and W

blots, Chemical synthesis of genes, DNA chip techn

2. Isolation of genes, Sequencing of genes: Maxam

Sanger's method and next-generation sequencing

Technology: Gel

estem blotting, Dot
ology.
& Gilbert method,
technologies, Brief

I

35
(
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Max. Marks



account of proteomics and genomics

15l. DNA cloning method
phagemids, transposon

cloning in bacteria and

2. Gene amplification bY P

s, using vectors (Plasmids, phages, cosmids,

s, artifiiiat chromosomes, BAC, YAC, MAC),

eukaryotes, genomic and cDNA libraries'

CR: different types, DNA fingerprinting, molecular

probes: general features and applications

II

l5l. Gene transfer methods in Plants:
cation preciPitation, liPosomes,

technology, lransgene expression'

2. Transgenic plants: over expressi

improved crops, current status in In

3. Genome editing: Types and example

India.

plasmid mediated, eleclroporal ion.

microinjection and Particles gun

on and RNAi with examPles of
dia.
s of improved crops. cunent status in

III

l5
Yeast and algal biomass as so

vitamins, microbial fermentation

improvement, bioreactor tYPes,

urce of single cell protein, oils and

technology in the lood industry. strain

media for fermentation, fermented

cides, bioremediation and phytoremediation
2

products (bread, cheese, ethanol, beer, wine, distilled spirits, vinegar,

organic acids, antibiotics)
Plant and mirobial bioPesti

IV

60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70
Internal Assessment: 30

70) Theory:30) Theory

5r Class Participation:

l0o Seminar/presentation/assignment/quizJclass test etc':

Wriften Examination

l5. Mid-Term Exam:

Part C-Learning Resources

Recom mended Books/e-resources/LMS:
l. chawla, H. s. (2017). pl"r,;i;;-"L;iogy: principles and Applications.(2"d ed.). 

.

2. Stewart Jr, C. N. tZOlAl. plant eiotecfr'nology and Genetiti: Principles, Techniques, and

Applications.
f . fii'urnu, H. K., & Raina, S. K. (2017)' Principles of Plant Biotechnology

4. Smith, J., & Hood, e. e. tzOiiJ' pf"nt Biotechnology: The Genetic Manipulation of Plants

(2'd ed.).
5. Altman, A. (Ed.). (2012). Plant Biotechnology and Agriculture: Prospects for the 21"

Century.
6. Brown, T.A. (2016) Gene cloning and DNA analysis an introduction' 7th edition' John Wiley

publishing.

i.n ran
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Session: 2025-26

Part A - Introduction

Name of Programme M.Sc. Botany

Semester II I

Name of the Course Plant Cell & Signalling

Course Code M24-BOT-30{

Course Type DEC-I

Level of the course 500-599

Pre-requisite for the course (if any) NiI

Course Learning Outcomes
(CLOs): After completing this
course. the learner will be able to:

CLOI. Students will understand the principles of cell
theory, cellular evolution, eukaryotic cells, and
understand the structures and functions of the cell wall,
plasma membrane, and ribosomes in eukaryotes.
CLO2. Students will get acquainted with the
endoplasmic reticulum's structure and function, protein
transport processes, the Gotgi complex; vesicle fusion,
and the structure and enzyme composition of lysosomes,
including the autophagy pathway.
CLO3. Leamers will examine the stnrcture, types, and
functions of vacuoles, the structure and protein targeting
in mitochondria and plastids, and the structure and
function of peroxisomes.
CLO4. Learners will develop an in-depth understanding
the nucleus. including the nuclear envelope, matrix,
NPC, and nucleolus, as well as the cltoskeleton,
plasmodesmata communication, and cell signalling
mechanisms involving receptors, primary and
secondary messengers, and two-component signalling
systems.

Theory Practical TotalCredits

4 40

Teaching Hours per week 4 0 4

Internal Assessment Marks 30 0 30

End Term Exam Marks 70 0 70

100Max, Marks 100 0

Examination Time 3 hours

ersitY

t{-136119
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Part B- Contents of the Coursc

r- Setter: The examiner will set 9 questions asking two questions from each
ns for PaPeInstructio LOs) into consideration.taking course learning outcomes (C

d one comPulsorY question bYunt tan rts covering the entirei) will consist of at least 4 Pa(Question No.The compulsorY question
ll be required to attempt 5 questi ne question from eachons, selecting o

syllabus. The examinee wi
ual marksestion. All questions will carry equnit and the comPulsorY qu

Contact
Hours

TopicsUnit

l5

fu

rectustruaCEtan (Crieu pS.o tlu onevu karyoceC
ebrane I11ITIfot1oolTtlcS cru tubm nra eem (Snct nodan )

aamlasenr cemm bac Sro Sft ptran oand(jIot NS spp
fl SL)bo emII t1td oeom aror OSbch oen.ln ob SOt1n u mul'loc

I

15
Endoplasmic reticulum (structure, function, NJinked glycosylati

nuntpott across ER membrane up to cis-go1gi), golgi complex

protein transport through cisternae), vesicle fusion, signalling an

on. protein
(structure,

d events of

autophagY Pathway in Plants.

II

l5
etl

rc andtustrucdon t' am t hoc (no SL-fundanCS )retustruceacu o typ(
tardilllure ngd S ustr ctASt vpeste Slt (no rd al't1 cto h ) pet II f() prota

dancttru retlm Sx SOor te l1 (ro ASfo ch o ) peropp

III

l5
fl

ucl1 eo u SCNP )h Ltro hsl1 rtatrCNP gm xatri poe onee su n cuuc peN (
rhhh urol1 atC o t'lomC umenm tStrn adan acbtu LI CS )m crokeS etonc (yto

t1ocSCl'e Sm Se sen darynmSr gatyIT lin psec recepto(d mS a golasm gt.tta,p
IKSStAcrot ll cu earo as )IOcht1 SererTl SSE p

tv

Total Contact Hours

Suggested Evaluation Methods

Internal Assessment: 30

7030 7 Theory:D Theorv

5o Class Participation:

l0o Seminar/presentation/assignment/quiz/class test etc':

l5

Written Ilxamination

o Mid-Term Exam:

Raff,

llMole of
tgn

eptstrp

MSes/Lrcso rcUcks/ne edtl ooBtno nlRec 0222(&Kbo ertsI(DM an.A org
ar lla dde ceC 7thheI )bor lo (c sv enceSd caG lanrstI dal nIa'C )0 rt g (2 )&J (Ma erw) v h9rntrl ntsea.u (ndoC c xpearIt110 L'e udat1IceKa02 8GaK t'3 )p

)ts

38

lipids,
theory,

plasma
membrane-cell

function).

60

End Term Examination: 70

Part C-Learning Resources

P.

Scicnce.

Lim,

Walter,M.,J..Lewis,Johnson,B..L Alberts,

Pawson.B.
ed.).biologt: v

i
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Xtl?oa, J., Bertoni, G., & Kteinsmith, L' J' (2017) . Becker's world of the cell (9th ed')' Pearson'

Session: 2025-26

Part A - Introduction

M.Sc. BotanYName of Programme

IIISemester

Apptied MycologY

M24-BOT-305

Name of the Course

Course Code

DEC.ICourse TyPe

500-599Level of the course

NilPre-requisite for the course (if any)

CLO I : Production of Valuable microbial
CLO 2: Role of Fungi as biofertilisers
asents.
a?d-j, Techniques used for maintenance of fungal

cultures.
CLO 4: Commercia[ production of mushrooms

products.
and biocontrolCourse Learning Outcomes

(CLOs): After comPleting this

course. the learner will be able to:

TotalPracticalTheory

404

Credits

404Teaching Hours Per week
30030Internal Assessment Marks
7070End Term Exam Marks
1000100Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

Instructions for Paper- Setter: The

""it ""d 
one compulsory question by

il
taki

achemNS froSt oo uk non ASSSt queset 9nerxae m q
oneratldNStot'l cot)L SCS CLIo mtcon )earnn oc urse
t ree enthrcoveS n-q4af t eastolls St partocno oNSLlc )LI St no a(l1'lo SOceTh qrypu heacmt on frocn l CSn ose ectS qon5 uttea S,mdlre tou qbe ptneeexam reqTha ub SSv

a arksn'luo Snuest eqcarTyotl nSueu so qce mot dan th qn ryu p

39
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Contact
Hours

Unit Topics

15I Primary metabolites production by fungi: industrial. alcohol, organ

beer. Secondary metabolites production by fungi: Antibiotics'

transformation, "nry-.., 
amino acids, growth regulators, vitamins'

ic acid,
steroid

l5Funsi as biolenilizers: Endomycorrhizae and ectomy
FunEi as biocontrol of plant pathogens and weed^s'

B iof,eterioral ion of maierials: Paper. painted surlace'

corrhizae.

wood.

Role offungi in biogeochemical cycle

II

l5

Spoilage of food and fungal toxicity.

Food processing by fungi: Bread, cheese, oriental food and baker's yeast'

Fungul ,ou.""r: of nealin food: Single cell protein, edible mushrooms'
III

15Culturing and preservation of fungi: isolation of fungi, culturing of fungi'

esiablishlng a pure culture, aseptic technique, maintenance of culture

collection, 
"culture 

collection and identification centres' Common culture

media and steril ization techniques.

IV

60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70

> Theon,:30F Theorv

10. Seminar/presentatior/assignment/quizJclass test etc':

Written Examination

l5o Mid-Term Exam

Part C-Learning Resources

Reeommended Books/e-resources/LMS:
1. Deacon, J. W. (2013). Fungal Biologv (5th ed')' Johr WilgV *.S9"t', . ,

2. Gadd, G. M. (2007). r'ungi"in Biogeichemicai Cycles (2'r ed')' Cambridge Universitv

Press.
3. Moore-Landecker, E. (2009)' Fundamentals
4. Hall. Dighton. J.. White- J. F.. & Oudemans'

Organizition and Role in the Ecosystem { 3'o

5. Sutlon, B. C. (2012). The Fungi: An Advanc

of the Fungi (4th ed.). Prentice
P. (2005). The Fungal Community: Its
ed. ). CRC Press.
ed Treatise (2"d ed.. Vol.)

tany
.r':ity

-ii 19it
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Internal Assessment: 30

70

5o Class Participation:
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Session:2025-26

Part A - Introduction

M.Sc. Botany

Semester III
Name of the Course

Course Code

PIant Growth Regulators

M24-BOT-306

Course Type DEC-I

Level of the course 500-599

Pre-requisite for the course (if any) Nit

Course Learning Outcomes
(CLOs): After completing this
course, the learner will be able to:

CLO1. Understand the biosynthesis, transport,
mechanisms, and agricultural applications of auxins,
gibberellins, and cyokinins, including their roles in
growth, development, and stress responses.
CLO2. Study the biosynthesis, transport, mechanisms,
and agricultural applications of abscisic acid, ethylene,
and strigolactones, focusing on their roles in growth,
development, and stress responses.
CL03. Explore the biosynthesis, transport, mechanisms,
and agricultural applications of jasmonates, salicylic
acid, and brassinosteroids, and their roles in growth,
development, and stress responses.

CLO4. Leam about novel phyto regulators, including
phl.tomelatonin and peptide hormones, their biosynthesis,
transport, mechanisms, and roles in hormonal crosstalk
during groMh, development, and stress responses.

Credits Theorv Practical Total

4 0 4

Teaching Hours per week 4 0 4

Internal Assessment Marks 30 0 30

End Term Exam Marks 70 0 70

Max. Marks 100 0 100

Examination Time 3 hours

t: r, i-r'.,iti of Botany
: i:ie:r.t University

-'riSiiETRA-1.i61 19

11
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Part B- Contents of the Course

uestions asking two questions from each
r- Setter: The examiner will set 9 qPapetructions forIns

outcomes (CLOs) into consideration'
unit and one comPulsory questlon course learningby taking

rts covering the entirewill consist of at least 4 Paon No. 1)estrThe compulsorY question (Qu
ne question from eachttempt 5 questions, selecting orequired to asyllabus. The examinee will be

s will canY equal marks. All questionunit and the comPulsory questlon
Contact
Hours

TopicsUnit

15

ti
l'1U\I Safosn1sanechrTtIec lauomdS anSEuSS ran ort,teth SB posyn

no11Scadcn S anadvan paprecelnk NSc oNS danerebb ytgr
SESnS SStn ando me respoved Che n pro gro

I

15

atl
ACSC S c d,abn SMShec arTtaro uecIIdanuse SStran ort.eth SB So S. pyn reLlc ur1no Scdan agaan Scetl') adrece ppESntr o actoSdanC eneth g

v
Snse()ICS SSd tresnte ano ln pdevehro pn

II

l5
sport

e Sno aaslTlfoSM Sce han Jmar()ITI ecLIdanSusentraSo S rrthB v 5n ncat oitdansa eIIc padt precenroe d sS otl SrasbdnadaccS cv
sdan streentTr teEV owth dt1ro e pcu ut groa TE,gn

IIT

l5
Novel classes of phyoregulators, biosynthesis' transport' uses

;;;;;;ilt of ptyome-iatonin and peptide hormones' horm

rowth, development and stress responses

and molecular
onal crosstalk

during g

t\.'

60

Suggested Evaluation Methods

End Term Eramination: 70

10F Theory:30F Theory
5o Class Participation:

l0
resentation/assignment/qui/class test etc :. Seminar/p

Written Examination

l5
o Mid-Term Exam:

Recommended Books/e-resources/LMS:
l. Taiz,L., Zeiget,E', M'll"i''i L:,'['nautpf''' A (2021) Plant phvsiologt and development

, fJll li:liTirfl:";::'Yff:i;,-eber, A' (20re)' Principtes of ptant phvsioto'e (5th ed')'

hyt

1'e

rh CobPe uCos/krooBed6o )tot (Iun cv0202 pC )So S dr(R&.BIrS balS SJ ury ed4 gerpfln() los (Ialt cthy0 8 pz )rbe (o 9nw&PrcS obHhro pM4

9tra
;-lEi

ls'7

42

agriculture,

of

role

responses.

Total Contact Hours

Internal Assessment: 30

Part C-Learning Resources

Springer.
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Part A - Introduction

M.Sc. BotanyName of Programme

II]Semester

Restoration EcologyName of the Course

M24-BOT-307Course Code

DEC.2Course Type

500-599Level of the course

NilPre-requisite for the course (if any)

Course Learning 0utcomes
(CLOs): After completing this
course, the learner will be able to:

CLO1. Understand terms, definitions, and strategies of
ecological restoration, including natural recovery, active
restoration, rehabilitation, and the impacts of
disturbances on ecosystems.
CLO2. Leam methods for rehabilitating salt-affected
soils, preventing invasive species, rnanaging habitat
fragmentation, ensuring ecosystem stability, and

mitigating climate change through biological carbon

sequestration.
CLO3. Explore sustainable forestry management,

agroforestry, biotechnological restoration tools, and

conducting environmental impact and risk assessments.

CLO4. Gain knowledge on the degradation and

restoration of forest. grassland, and aquatic ecosystems,
adaptive wetland restoration, wastewater recycling,
waste management, reclamation of mining sites,

bioremediation, and phytoremediation.

Theorv Practical TotalCredits

4 0 4

4Teaching Hours per u eek 4 0

Internal Assessment Marks 30 0 30

End Term Exam Marks 70 0 70

Max. Mark 100 0 100

Examination Timc 3 hours

43
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Part B- Contents of the Course

uestions asking t\,vo questions from each
r- Setter: The examiner will set 9 q

outcomes (CLOs) into consideration'
r PapeInstructions fo

tion by taking course leamingunit and one comPulsorY ques
at least 4 parts covering the entire

(Question No. 1) will consist ofThe compulsorY question
ns, selecting one question from eachill be required to attempt 5 questio

syllabus. The examinee rv
I marks.estion. All questions will cary equa

unit and the compulsorY qu

Contact
Hours

TopicsU nit

l5l. Restoration-Terms and definitions, Importanc

strategies of Restoration- Natural reco
e of ecological restoration:
very, active restoration,

itat
di

fueffe

Sreeu1 LIiisonhte baand
ESurcSOdanSt CShar enactCanturb cesc Sro o enh pJ

stemc ecoSd u atltIs al anf frete vo l1 n o aqctIIaral dntrLlS ctunc oS

rehabilitation.
Restoration Plan
Natural and an

I

15
. Rehabilitation of salt affected s

. Prevention and mitigation of in

. Ecosystem stabilitY: Structural

. Climate change mitigation and

oils.
vasive species; Habitat fragmentation'

and functional stabilitY.

Biologicat carbon sequestration'

I
2

II

15l. Sustainable forestry management and agroforestry

Biotechnological Tools of Restoration'

Environmental impact and risk assessment'

III

l5
Degradation and Restoration offorest and grassland ecosystems'

;;;;;i"; and restoration of aquatii resources: River corridors'

wetlands and lakes

;;;;r. restoration of wetlands; waste water recycling and waste

sites, Bioremediation and Phytoremediation'
management.
Reclamation of mining

IV

60Total Contact Hours

Suggested Evaluation Methods

Fl,nd Term Examination: 70
Internal Assessment: 30

70i Theory:30) Theory

5o Class Participation:

l0resentatiolVassi gnment/quizJclass test etc'o Seminar/p

Written Examination

15. Mid-Term Exam:

(s1

44
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Part C-Learning Resources

l. Botkin, D.B. and E'A. Kelrer (2004). Environment Science: Earth as a Living planet, John
Wiley & Sons Inc., New york.
2. Manahan, s.E. 2000. Environmental chemistry. Seventh Edition. Lewis pubrishers, New
York
3' Pierzvnski, G.M.. Sims. J.T. and vance, G.F. 2000. Soils and Environmental euality.
Second Edition. CRC press, New york.
4. Singh,J.S., Singh,S.P. and Gupta" s.R. 2006. Ecology, Environment and Resource
Conservation, Anamaya Publishers, New Delhi.
5. Packard, S. And Mutel c.F. eds. (t997). The Tallgrass Restoration Handbook, Island press,
Washington, DC.
6. Jakhar, S. (2024). Fundamentals ofEcology. TechSar pu. Ltd, New Delhi.

Recommended Books/e-resou rces/LMS:

Session: 2025-26

Part A - I ntroduction

Name of Programme M.Sc. Botanl,

Semester III
Name of the Course

Course Code M24-BOT-308

DEC.2

Level of the course 500-599

Pre-requisite for the course (if any) Nil

Course Learning 0utcomes
(CLOs): After completing this
course, the learner will be able to:

CLO I . Master various microscopic techniques and
staining methods including light, phase contrast,
fl uorescence, and electron microscopy.
CLO2. Understand centrifugation principles, types, and
appl ications, including safety considerations.
CLO3. Learn chromatographic techniques and
spectrophotometry principles for molecular analysis.
CLO4. Explore electrophoresis and mass spectrometry
methods, along with immunotechniques and radioisotope
techniques for detection and imaging.

Theory Practical TotalCredits

4 0 1

Teaching Hours per week 4 4

1

ent of Botany i
tr.l Universlty
it i ;.:A.1361 19

45
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Biophysical & Biochemical Techniques

Course Type



ternal Assessment MarksIn
30 0 30End Term Exam Marks
70 0 70Max. Marks

100 0 100Examination Time
3 hours

aP B-rt Conten ts of ht e

ti

set 9 u S oq ns ask n two uesti onSq mfro eache earn n outcomes CL so n(. to nco) S dera onconS orst f at ast 1 arts vcop th eneflng
5 ueS onq ses, ec n o eng uestlonq from each

e ua mcarry ksq
Unit

Topics
Contact
Hou rsI

TEHM
fi ri tai

ti
safetyfferentrifuges

Ii gati

M c cros o c techp n esu Inq dtro ucti (Jn L m Cght cros o econtras Phasepm cro F u oscop rescence [1 croS co e E ectronp m croE sco eS( EMM) pMTE and S Scann rob m cng n ro S se Dx fle era cop nton dan s n n techn ug seq
C ne futri no Pnga nC es ofp sed etm ntati Ton; care\D S, ndnCE as cts foD petial centri otifuga Densln: entty Cgrad entrifurh oneir danocati nsapp

t5

II

ay graprpti
tfi

spectrop

Ch romato ra h c techp n esu hT eoq fo hc mrorv toa h T S ograp vch fro vm peo h Pgrap hcv mroaper a o a h Th n1) v e.r hroc atom hdA voS on roch 111 ato h Parti ongrap v c roh toma h ngrap vhc tyarom to h o xngrap hcv an hc mro age () a h HPLCp v dan S IZcex uS on hC rom ato ra hp v
S ct or h toope emp Co otery nm Uetery nd 5 boh t) em ery

l5

III l.Electrophoresis: principie;
Polyacry lamide gel elecrropioresi
Capillarl elecrrophores is; Micro
focusing.

{Barose gel electrophoresis;
s: 2- Dimensional gel electrophoresis;
ch ip elecrrophoresis and Isoeleclric

Mass 
. 
spectrometry: Introduction;_ Theory; Mass spectrometer;Ionization of molecules; Mass analysers_ UeI-Ot; D-Jectors andApplications.

l5

IV

Radi
acti

radi
ti

An bod Detecv on fo
Su n mg unm o cre tat on and mmIp p oun ufl o IE CS cen

De cte on fo m o ulc lnse Yln c Sc
cte hn ues oac veq Nature of

rad () Detecti no and mv urS me ent fo d nffere oIstype
rad o s ol',)Se a u de n b o ootop nIv ra no fo o So ()gv escorpo p
tn b o o cal S us ES a dng1 atm ln of rad J() c VE

15

Yl

46

Course

Immunotechniques: generation; molecules
ELISA, RIA,

microscopy;
Radioisotope isotopes;

Molecularcells;

. B3tany
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M24-BoT-309
Name of the Course

Course Code

Course TYPe

Level of the course

DEC-2

500-599

Course Learning Outcomes
(CLOs): After comPleting this
course, the learner will be able to:

47
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CLO 2: Students will perlorm and interpret pairwise and

multiple sequence alignments using approprlale

uinoiiirrm una scorin[ matrices. assessing their

bi"olosical sienificance using plant genomic data'

CLOi: Studlnts will apply heuristic algorithms such as

g[ASf fo, database t"atthet, utilize Markov models

for seouence analysis, and predict protein motlts ano

domains using speiialized databases of plants'

CLO 4: Studints witl predict genes, promoters, and

regulatory elements, analyze gene expression data,

"o"n.t-"i 
and interpret phylogenetic trees, and predict

protein and RNA structures from freely available plant

genomic data

TotalPracticalTheory

I04

Credits

404Teaching I{ours Per week

30030Internat Assessment Marks
70070End Term Exam Marks
1000100Max. Marks

3 hoursEramination Time

Part B- Contents of the Course

unit and one compulsory question by

The compulsory question (Question

syllabus. The examinee will be requi

unit and the compulsory question. All

examiner witl set 9 questions asking two questions from each

taking course leaming outcomes (CLOs) into consideration'

No. i-) witt consist of at least 4 pans covering the entire

red to attempt 5 questions, selecting one question from each

I nstructions for Pancr- Setter: The

questions will carrY equal marks.

Contact
Hours

Unit

l5
I Introduction and scope of bioinformatics, biological databases (primary

JutuUut"r, secondary and specialized databases), ad-vantages and

Ji.uOrun,ug"t of bioiogical databases, sequence retrieval from databases

iNisr, pfiy.o^me, SbL Genomics, TAIR and other plant specific

databases).

Sequence alignment, pairwise sequence alignment, sequence homology'

,"qu".r." iaentity, ,"qr"n"" similarity, global and local alignment'

"iiir."ta 
algoriihms (dot mat.i* method and dynamic programming

rn"Ihodt), sioring matrices, statistical significance of sequence

alignment

II

lvs

48

Topics

l5

/Y
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III Heuristic algorithms for performing database searches, types of BLAST,
multiple sequence alignment, Markov and Hidden Markov Models, PSI
BLAST, protein motif and domain prediction, motif and domain databases,
plant protein family databases.

l5

IY Gene, promoter and regulatory element prediction programs for prokaryotes
and eukaryotes (with reference to plant genomes), gene expression databases
(data retrieval and processing lrom SOL Genomics, Phltozome),
phylogenetic trees (concept and programmes), protein and RNA structure
prediction.

t5

Total Contact llours 60

Suggested Evaluation Methods

I nternal Assessmcnt: 30 End Term Examination: 70

) Theory 30 ;. Theory: 70

o Class Participation: ) Written Examination

o Seminar/presentatior/assignment/quizlclass test etc.: t0

o Mid-Term Exam: t5

Part C-Learning Resou rces

Recommended Books/e-resources/LMS:
l Lesk, A. M. (2008). Introduction to Bioinformatics. Oxford University Press.
2. Choudhuri, S. (20 l4). Bioinformatics for Beginners: Genes, Genomes, Molecular

Evolution, Databases and Analytical Tools. Academic Press.
3. Edwards, D. (Ed.). (2016). Plant Bioinformatics: Methods and Protocols. Humana

Press.
4. Rashidi, H. H.. & Buehler, L. K. (201 7). Bioinformatics Basics: Applications in

Biological Science and Medicine. CRC Press.
5. Compeau, P., & Pevzner, P. (2014). Bioinformatics Algorithms: An Active Learning

Approach. Active Learning Publishers.

Session: 2025-26

Part A - Introduction

Name of Programme M.Sc. Botany

Semester III

Name of the Course

Course Code

Palaeobotany & Palynology

M24-BOT-310

I

t\t

49
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DEC-2

Level of the course s00-s99

Pre-requisite for the course (if any) Nit

Course Learning Outcomes
(CLOs): After completing this
course. the learner will be able to:

CLOI. Understand the processes, environments, and

types of fossilization, as well as the principles of
systematics, reconstruction, and nomenclature in
paleobotany.
CLO2. Grasp a clear picture of land plant evolution and

early spore producing trees.

CLO3. Explain the origin and evolution of flowering
plants and coevolution ofother organisms with plants.
CLO4. Understand the imponance of palynology in
solving evolut ionary problems.

Credits Theory Practical Total

4 0 4

Teaching Hours per week 4 0 4

Internal Assessment Marks i0 0 30

70 0 70

Max, Marks t00 0 100

Examination I'ime 3 hours

Part B- Contents of the Course

sideration.
the entire
from each

lnstructions for Paper- Setter: The examiner will set 9 questions asking two questions from each

unit and one compulsory question by taking course learning outcomes (CLOs) into con

The compulsory question (Question No. l) will consist of at least 4 parts covering

syllabus. The examinee will be required to attempt 5 questions, selecting one question

unit and the compulsory question. All questions will carry equal marks.

Unit Contact
Hours

I Preservation of plants as fossils: Definition: taphonomy; environment for
fossilization; modes of preservation; types; major rock types, rock cycle

and rocks containing fossils; systematics. reconstruction and nomenclature.

Geologic Time: Geologic timescale, relative vs. numerical age, physical

and biological principles for defining relative and numerical age.

Early Life: The origin of earth, earliest environment, theories on origin bf
life, evidences for the origin of life - prokaryotes, evolution of eukaryotes

and fossil records, diversified life - algae and fungi.

15

50 nan

(ur

epartme

Course Type

End Term Exam Marks

Topics



t5Colonization of land by plants: Geologic time, environment, vegetative and

reproductive adaptationi to land dwelling, fossil evidences - transitional

plants with land adaptive features. early non vascular land plants

(bryophyes), early vascular land plants (pteridophytes)'

iurly' ,ras"ular plants to early spore producing trees (arborescent

pteridophytes & progymnosperrns): Geologic- time,. environment'

adr*ce-"nt in plant adaptive features for land dwelling with fossil

evidences.
Early spore producing trees to early seed producing trees- (gymnosperms):

From iiospoies to free sporing heterospores, origin of ovule, hydrasperman

reproduction with fossil evidences

II

l5III Origin and evolution of flowering plants (angiosperms): Geologic time,

ero-lutionary trends - angiosperm derived characteristics, fossil evidences

for early flowering plants, place oforigin, radiation, phylogeny'

Aspects and Appriiial of Palaeobotany: Palaeobotanical study in exploring

myrteri". in ihe living planet; origin, evolution, diversification and

extinction of species; plant-animal interaction and coevolution; plate

movement, geoiogical age and correlation of strata; palaeogeogrpahy'

palaeoclimate; fossil fuel.

l5Spore-pollen morphology: units, polarity, symmetry, shape, size, aperture;

XnC rytt"- for'numeiical exprission of apertural details; evolution of
aperture types.
pott"n *uti and extraexinous wall materials: Sporoderm stratification and

sculptures; LO- analysis; sporopollenin; pollen wall development; Ubisch

body; potten connecting threads, perine, pollen-ki

Pollen grains adaptation: Pollen grains adaptation in different habitats and

pollinatlon typesipollen wall adaptation and significance; Hermomegathic

mechanism.
pollen limitation and plant diversification: Definition; ecological and evolutionary

relevance.

IV

60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

7030 > Theorv:) Theory

)o Class Participation

l0o Seminar/presentatior/assignment/qui/class test etc':

Written Examination

l5o Mid-Term Exam:

5t
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Part C-Learning Resources

Recommended Books/e-resources/LMS:
1. Taylor, T. N., Taylor, E. L., & Krings, M. (2009). Paleobotany: The Biologt and Evolution

of Fossil Plants (2^d ed.). Academic Press'

2. Traverse, A. (2007). Paleopalynologt (2nd ed.). Springer.

3. Jansonius, J., & McGregor, D. C. (Eds.). (2021). Palynologt: Principles and Applications

(Vol. I -3). AASP Foundation.
4. Scott, A. C., & Stea, R. R. (2019). Fire in the Earth Systen (l't ed.)' Wiley'

5. Harley, M. M., Morton, C. M., & Blackmore, S. (Eds.)' (2000)' Pollen and Spores:

Morp'hologt and Biologt (l't ed.). Royal Botanic Gardens, Kew.

Session: 2025-26

Part A - Introduction

M.Sc. IlotanyName of Programme

IIISemester

Practical based on M24-BOT-30f & M24-BOT-302Name of the Course

M2d-BOT-3r1Course Code

PC.5Course Type

s00-599Level of the course

NilPre-requisite for the course (if any)

Get acquainted with the practical aspects of natural

resources, biodiversity and molecular genetics.
Course Learning Outcomes (CLOs):
After completing this course, the
learner will be able to:

TotalPracticalTheorr

440

Credits

880Teaching Hours per week

30300Internal Assessment Marks

70700End Term Exam Marks

1001000Max. Marks

6 hoursExamination Time

52 . 
tkti i
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Part B- Contents of the Course

Contact
Hours

Practicals

120

M24-BOT-301: Plant Physiology & Biochemistry

l. To find out the water pot.niiul ofpotuto tuber by the weight method'

i. r" fi"a out the osmotic pressure of cell sap by plasmolyic method'

:. fo nnO out the relative turgidity and saturation deficit of.leaves'

+. i" irt"uig"," the phyochimiial constituents of given plant sample'

5. Estimatioriof ascorbic acid by iodometric titration'

i. i" tirJv pr*t pigments wittr the help of paper chromatography'

7. To study ihe levei ofchlorophyll in leaves ofplants'

8. Qualitative test for organic acids'

s. e-Ji;;ri"n of enzymalic activity from given sample (different enzymes)'

10. Determination of thermal death point'

Mjt4-BOT-302: Ptant Anatomy & Reproduction

lI M"rph;-il,".ical study of secondary growth in Achyranthes stem'

ii. iJ".i-r,"-""","mical study of secondary growth in Amaranthes stem

i;. il;6h;-;;"omical study of secondary growthin Nvctontftes stem'

i+. rti"rit 
"-""",omical 

study ofsecondary $owth in Bougainvillea'

is. ttaorpt o-unutomical study of secondary growthin kcoma'

iO. f"r",itt*""*"mical study of secondary growth in Boerhaavia'

i7. Momho-anatomical study of secondary gowth in Dracaena'

ii. ililh;-;;",omical studv of secondarv growth in Chenopodium'

is. i;;irdy,lt" structure ofendothecium aid obturator through permanent slide'

i6. i; ily rh" structure and type of owle.in the.given plant sample'

2 I . To study the structure of anther of the given plant sample'

;r. i;;il; ftacentution in Angiospertsiv cutting a T S' or L'S' of the ovary of

eiven flower samPle.

z:. ?o ttuAv the embiyo ofa given dicot and monocot sample'

i+. fo.tray protandry, protogyny and heterostyly in different plant samples'

25. To test the viability or germination of seeds with the help oftetrazolium salt'

*Other experimen$ relevant to the course'

Suggested Evaluation Methods

Entl Term Eramination: 70
lnternal Assessment: 30

7030 z Practicu nt) Practicum

5o Class Participation:

10
sentation/assi gnment/quizJclass test etc'o Seminar/pre

Lab record, Viva-Voce, write-uP
and
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execution of the Practical15o Mid-Term Exam:

Recommended Books/e-resources/LMS:
l. f uir, L., Zeiger,E., Molter, I. M., & Murphy, A' (2018)' Plant Physiology and Development

(6s ed.). Sinauer Associates.

2. Hopkins, W. G., & Hiiner, N. P. A.
3. Esau, M. (2005). Introduction to Pl

4. Went, F. W" (1970). Plant EmbrYol

(2008). Introduction to Plant Physiology (4th ed')' Wiley

ant Anatomy (Rev. ed.). John Wiley & Sons.

ogy (2"d ed.). Van Nostrand Reinhold.

Session:2025-26

Part A - Introduction

M.Sc. BotanyName of Programme

iltSemester

Practical based on M24-BOT-303i304/305/306 &
M24-BOT -307 1308/309/3 10

Name of the Course

ltr24-BOT-312

PC-6Course Type

500-599Level of the course

NilPre-requisite for the course (if any)

Get acquainted with the practical aspects of plant

biotechnology/plant cell & signalling/seed science &
technology and restoration ecologyibiochemical &
biophysical techn iques/plant informatics.

Course Learning Outcomes (CLOs):
After completing this course' the
learner will be able to:

TotalPracticalTheorv

440

80Teaching Hours Per week

30300

70700End Term Exam Marks
1001000Max. Marks

6 hoursExamination Time

'rt of Bot y
ra UriYarsit!
: : td,.'lJ{t119

v 7
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Part C-Learning Resources

Course Code

Credits

8

Internal Assessment Marks



Part B- Contents of the Course

Contact
IIou rs

Practicals

120

M24-BOT-303: Plant BiotechnologY
1. To study plant tissue culture tools and practices'

2. To prepare Murashige and Skoog (MS) basal medium'

:. io itoLt" -Rl izobiui species from root nodules of a leguminous plant'

4. To estimate the acid value of unsaturated fat samples'

i. io a"t"..in" the quality of the milk samples by using methylene blue reductase

test.
6. To prepare assembly for SDS-gel electrophoresis'

7. Plant genomic DNA isolation.

8. Plasmid DNA isolation.
9. To inoculate the leaf and intermodal segments in MS basal medium'

10. Sterilization of exPlants.

M24-BOT-304: Plant cell & signaling
l To quantifl cellulose, hemicellulose, and lignin in plant tissues'

2. To study the effect of cellulase and pectinase on plant cell walls'

3. To study lignin distribution in plant tissues

+. i".L"rr.J,ne activity ofmitochondrial enz)rynes like succinate dehydrogenase

(sDH).
5. To isolate chloroplasts from plant leaves'

6. To observe chloroplast movernent (photorelocation) within plant cells in response to

light.
7. TI stain vacuoles and observe their structure and diskibution in plant cells.

8. To study mitosis from plant cells.

9. To study meiosis from plant cells.

10. DNA, RNA and protein extraction from plant tissue'

M24-BOT-305: Seed Science & Technology-i.- 
f" t rAV,fr" external and intemal structures ofmonocot and dicot seeds'

2. Preparation of seed albums and identification'

3. To study the kinetics of seed imbibition and solute leakage'

4. To study seed invigoration and priming treatments-' 
.

5. Study of study of orthodox, intermediary and recalcitrant seeds'

6. Ideniificationof weed and other crop seeds as per specific crops'

7. Physical purity analysis of samples of different crops'

8. Estimation of seed moisture content.

9. Viability testing by tetrazolium test'

10. To study different seed treatment methods'

:an

i
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M24-BOT-306: Plant Growth Regulators

1. To demonstrate the role of auxin in phototropism'

2. To study the effect of auxin on root formation in cuttings'

3. To observe the effect of gibberellin on seed germination'

4. To study the effect of gibberellin on stem elongation in plants'

5. To observe the effect of cytokinin on delaying leaf senescence'

6. To observe the effect ofcytokinins on root growth'

i. to obser'e the effect ofatscisic acid on seed germination and dormancy.

8. To study the effect of abscisic acid on stomatal closure'

9. To examine the effect ofabscisic acid on plant water loss under drought conditions'

I 0. To observe the effect of ethylene on fruit ripening'

I I . To observe the triple response of seedlings to ethylene'

i2. To examine the effect oisaticylic acid on plant tolerance to abiotic stress (e'g',

drought or salt stress).

M24-BOT-307: Restoration EcologY

1. 
-To 

d"t"r-in" the inorganic carbon content of given soil samples'

2. To determine the organic carbon content of given soil samples by acid dilution

method.
3. To compare SLA and LDMC of forestry plantations'

+, ro fr"iu." a relative abundance "u"" fot the herbaceous vegetation by R'H'

Whittaker method.
S. fo p.epu.e a relative abundance curve for the herbaceous vegetation by the F'W'

Preston method'
6. To mark the location of trees using Brunton compass in the botanical garden' KUK'

7. To prepare an inventory ofthe flora ofthe KUK campus'

8. To determine the above-ground and below-ground biomass of given vegetation'

9. To determine and compare the Humus content ofpolluted and unpolluted soil'

10. To estimate Sulphur content ofthe given soil sample'

M24-BOT-308: Biophysical & Biochemical Techniques

1 . Isolation and purification of genomic DNA from plants'

2. Isolation and purification of plasmid DNA'

3. Agarose gel electrophoresis of chromosomal and plasmid DNA

4. Isolation ind purification ofRNA from plants'

5. Agarose gel electrophoresis ofRNA'
6. Isolation oftotal plant protein.

7. Quantification oftotal protein by standard protocols'

8. Polyacrylamide gel electrophoresis of plant total protein'

9. Isolation of sRNA from total RNA of samples'

I 0. Potyacrylamide gel electrophoresis of sRNA'

M24-BOT-309: Plant Informatics
l. To study bioinformatics resources:

2. To study Database search engines:

3. To study Open access bibliographi

NCBI, EBI, DDBJ, RCSB, EXPASY.

Entrez, DBGET
c resource and literature databases: PubMed,

c n
ent of Bot&y

t.lr)
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BioMed Centrat, CiteXplore. Public Library of Sciences (PloS)'

4. io study bioinformatici resources at the species level: ICTV Viral genome at

NCBI,AVIS
5. To studY sequence databases:

a) Nucleic acid sequence databases: GenBank, EMBL' DDBJ

ii p.oi"in r"qr"n." databases: Uniptot-KB, SWISS-PROT' TTEMBL' UniPacr

.1 G"no." databases at NCBI, TIGR, EBI, SANGER

6. io study structure databases: PDB, NDB, ChemBank' PubChem

7. To study sequence file formats: GenBank, FASTA

S. io ret.iere t'he gene from Genbank and to save the sequence in FASTA format'

g. fo ."tri"r" tf,e piotein from Genbank and to save the sequence in FASTA format'

ib. ro rrnJ ,rt" similarity of sequence for the given nucleotide or protein sequence'

M24-BOT-310: Palaeobotany and Palynology

l. io und".rt^,a the formation of coal and its relationship to ancient plant life.

2. To simulate the process offossilization in plants (impression)'

3. Anatomical study offossil sections'

4. To collect and observe pollen from different plant species'

5. To observe the process of pollen germination'

6. To create and study spore prints from fems'

7. To collect airbome pollen and analyse its diversity'

8. To test the viability ofpollen grains.

9. Comparative morphology od ipores and pollen from different species'

10. To extract and identify pollen grains from soil samples'

*Other experiments relevant to the course'

Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

10) Practicum30) Practicum

5o Class Participation:

l0o Seminar/presentation/assignment/qui/class test etc'

15

Lab record, Viva-Voce, write-uP
and

execution of the Practical

o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resou rces/LMS:

l. Chawta, H. S. (2017). pf u"i'e;i"-"h'ofogy: Principles and Applications 12*:d l' .

2. Stewart Jr, C. N. (ZOrSl. plant Biotecfinology and Genetics: Principles, Techniques, and

Applications.
3. Alberts, B., Johnson, A., Lewis, J., Morgan,

Molecutlar biologt of the cell (76 ed.)' Garlan

4. Lim, W. A., Mayer, B. J., & Pawson, A' (201

5. McDonald, M. B., & CoPeland, L' O

D., Raff, M., Roberts, K., & Walter, P. (2022)'

d Science.
4). Cell signaling (l" ed.). Garland Science'

. (2019). Seed Production: Principles and

)i

lt>



Practices (2'd ed.)' CABI.
6. Smith, R. D., & Dickson, M. H. (2018)' Seed Technology and lts Biological Basis

(2"d ed.). CRC Press.
l. iulr,- l.', Z"ieer, 8., Moller, I. M , & Murphy, A' (2021)' Plant physiologt and development

(7d ed.). Oxford University Press.

8. Mohr, H., Schopfer, p., A Woiten*"ber, A. (2019). Principles of planr physiotogt (5th ed')'

Springer.
s. p'u.ku"ra, S. And Mutel c.F. eds. (lgg7). The Tallgrass Restoration Handbook, Island Press,

Washington, DC'
f O.lathar, 

-S. 
(2024). Eundamentals of Ecology' TechSar Pvt' t t$rN,ew,O9l[i r \. r,- -.:^-

i l. Hu_"r, B.b., & Hooper, N. M. (Eds.). (2017). Biochemical Methods (4"' ed.). b.lsevrer.

12.Witson, K., & Walker, J. (2018). practical nloctremistry: frinciples ana Techniques (6th ed.)'

Cambridge UniversitY Press.

rS.Ch"rJhi.i, S. (20i4). Bloinformatics for Beginners: Genes' Genomes' Molecular

Evolution, Databases and Analytical Tools' Academ-ic Press'

f+.ea*arAs,D.(Ed.).(2016).PlantBioinformatics:MethodsandProtocols'Humana
Press.

t S. fiarerse, A. (2007). Paleopalynologtl2"d ed') Springer'

iO.lunroniri, :., A McC.egJ., b. C.*teOr.l. 12021). Fatynologt: Principles and Applications

(Vol. l-3). AASP Foundation

Session: 2025-26

Part A - I ntroduction

M.Sc. BotanYName of Programme

IIISemcster

Plants & HumansName of the Course

M24-OEC-304Course Code

OECCourse Type

500-599Level of the course

NilPre-requisite for the course (if any)

CLO I . Understand the origin of agriculture, centres of
origin for common crop plants, and the siglificance of
miior cereals, major cereals, pseudocereals, pulses'

spices, and condiments.

iLO2. L"urn about the importance of medicinal plants,

traditional knowledge of specific medicinal plants, and

a general account ofpsychoactive plants

CtO3. E,.plore the'nutritive and medicinal value of

certain fruits and vegetables, beverages, common

ornamental plants, and food adulterants'

Course Learning Outcomes
(CLOs): After comPleting this
course. the learner will be able to:

58
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CLO4. Gain knowledge about common timber-yielding
plants, minor forest products, and a general account of
fibres, dyes, tannins, gums, resins, and plantderived
insecticides like pyrethrum and rotenone.

Credits Theory Practical Total

) 0 1

Teaching Hours per week 2 0 2

Internal Assessment Marks l5 0 l5

End Term Exam Marks 35 0 35

Max. Marks 50 0 50

Examination Time 3 hours

Part B- Contents of the Course

Instructions for Paner- Setter: The examiner will set 9 questions asking two questions from each

unit and one compulsory question by taking course leaming outcomes (CLOs) into consideration.
The compulsory question (Question No. l) will consist of at least 4 parts covering the entire
syllabus. The examinee will be required to attempt 5 questions, selecting one question liom each

unit and the compulsory question. All questions will carry equal marks.

Unit Topics Contact
Hours

I I . Plants and Civilization: Origin of agriculture
2. Origin crop plants: Idea about center of origin of common crop plants
3. Minor Cereals, Major cereals Pseudocereals and pulses
4. Spices and condiments (Saffron, Clove, Cardamom, Ginger, Turmeric,

Cinnamon, Capsicums, Asafetida, Coriander, Fennel, Fenugreek)

7

TI l. Medicinal plants: Importance of medicinal plants - role in human health
care

2. Traditional knowledge and utility of some common medicinal plants-
Sarpagandha, Isabgol, Vasaka, Neem, Bhringraj, Amla, Harrad, Bahera,
Arjun, Punarnava, Brahmi, Kasondi, Ghritkumari, Quinine and
Eucalyptus

3. Psychoactive plants - general account and classification

8

III I . Nutritive and medicinal value of some fruits and vegetables (Guava,

Sapota, Orange, Mango, Banana, Lemon, Pomegranate, Moringa,
Cabbage)

2. Beverages (Coffee, Tea, Chocolate, Cola) Common ornamental plants

Common lood adulterants

8

IV l. Common timber yielding plants and minor forest products 7

59
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2. General account of fibres, dyes, tannins, gums and resins

3. Insecticides from plants Pyrethrum and Rotenone

30-I'otal C-ontact Hours

End Term Examination: 35Internal Assessment: 15

35l5 ! Theory:F Theory

,1o Class Participation:

4

7

Written Examination

o Mid-Term Exam:

Recommended Books/e-resources/LMS:
l. Kochar, s.L. 1981. Economic Botany in the Tropics. Macmillan lndia Ltd., Delhi. Hill, A.F.

1952. Economic Botany (2nd Ed.) McGraw Hill, New York.
2. Cobley, L.S. and Steele, W.M. 1976. An Introduction to the Botany of Tropical Crops (2nd

Ed.) Longmans, London.
3. Simmonds, N.W. 1976. Evolution of Crop Plants Longman, London, New York.
4. Samba Murthy, AVS and Subrahmanyam, N.S. 1989. A Text Book of Economic Botany.

Wiley Eastern Ltd., Delhi
5. Schery, R.W. 1972. Plants for Man. Prentice Hall. Englewood Cliffs, N.J. USA

6. Simpion B. B. M. C. Ogorzaty 2001. Economic botany: plants of our world, 3'd ed. McGraw-
Hill, New York, New York, USA.

Session: 2025-26

Part A - Introduction

Name of Programme M.Sc. Botany

Semester IV

Name of the Course

Course Code M2{-BOT-{0I

Course Type CC-II

Lcvel of the course 500-599

Pre-requisite for the course (if any) Nit

Course Learning Outcomes
(CLOs): After completing this
course, the learner will be able to:

CLOI. Understand growth concepts, curves, analysis.

phases of development, and seed germination and

dormancy, including the factors and regulators affecting

rialnnan
9partrrent
,f,ikJ- "-,/,y^..J-

60

)tv

Suggested Evaluation Methods

o Seminar/presentation/assignmenVquiz/class test etc.:

Part C-Learning Resources

Physiology of Plant Growth & Development



them.
CLO2. Learn about the biosynthesis, mechanisms. and

uses of plant growth regulators and the physiological
responses ofplants to abiotic and biotic stresses.

CLO3. Explore the physiological and biochemical
changes in senescence and abscission, programmed cell
death, tropisms, and the roles of hormones and
receptors.

CLO4. Gain knowledge on sensory photobiology, the
flowering process, including photoperiodism, circadian
rhythms, and the molecular basis of flowering and

vemalization.

Credits Theory Practical Total

4 4

Teaching Hours per week 4 0 4

Internal Assessment Marks 30 0 30

End Term Exam Marks 70 0 70

Max. Marks 100 0 100

Fl,xamination Time 3 hours

Part B-Contents of the Course

Instructions for Paper- Setter: The examiner rvill set 9 questions asking two questions from each

unit and one compulsory question by taking course leaming outcomes (CLOs) into consideration.
The compulsory question (Question No. l) will consist of at least 4 parts covering the entire
syllabus. The examinee will be required to attempt 5 questions, selecting one question from each

unit and the compulsory question. All questions will carry equal marks.

Unit Topics Contact
Hours

I l. Ptant Growth and Development: Growth concepts, curves and analysis,
phases ofdevelopment.

2. Germination and Dormancy of seeds: Phases of germination, mobilisation
of seed reserves, factors affecting dormancy and its regulation by plant
growth regulators and environmental factors, release ofdormancy.

15

II l. Plant Growth Regulators: Biosynthesis, mechanism ofaction and uses of
auxins, gibberellins, cyokinins, ethylene, abscisic acid.

2. Stress Physiotogy: Physiological responses of plants to abiotic and biotic
shesses, Primary and secondary messengers in stress signalling, crosstalk
mechanisms between biotic and abiotic stress.

l5

III 1. Senescence and Abscission: Physiological and biochemical changes 15

t of Botany
,-iinivertity
it.r36119
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associated with senescence and abscission, programmed cell death'

apoptosis and autophagy, phases of leaf senescence and abscission,

whole plant senescence.
Tropisms: Phototropism, nature of receptors, phototropin .structure 

and

mechanism ofaction, role ofhormones, geotropism and nastism'

15Sensory Photobiology: Structure, regulation and mechanism of action of
photoreceptors (phyochromes and cryptochromes)'

the flo*L.ing Frocess: Concepts of floral evocation' circadian rhyhms'

photoperiodisir, photoperiodic iesponse category of plants, importance of
iark periods, integration of circadian clock with photoperiodism'

Molecular basis of flowering (signal perception to flowering' meristem

identity and organ identity), florigen concept, chemical control of

flowering, role of vemalization

IV

60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

7030 > Theory:). Theorv

5o Class Participation:

t0. Seminar/presentation/assignmenVquiz/class test etc'

l5

Writtcn Examination

o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMS:
1. f ui., L., Zeiger, E., Msller, l. M', & Murphy, A,. (2020)' Plant Physiology and Development

i7s ed.). Sinauer Associates.

2. Hopkins, W. C., & Hiiner, N. P. A. (2014). Introduction to P"lant Physiology-(4t ed')' Wiley'

l. Sutirbr.y, F. S., & Ross, C' W. (20i9). Ptant Phys,iology-(66 ed')' Cengage Learning'

4. Taiz,f., A Zeiger,E. (2014). Plant Physiology (6'h ed ) Sinauer Associates'

5. Lambers, H., Chapin, F. S., & pons, t. LI1ZOOA). ilant Physiological Ecology (2'd ed.).

Springer.

Session: 2025-26

Part A - Introduction

M.Sc. Botanl'Name of Programme

IVSemester

Plant Taxonomy & Economic BotanYName of the Course

1,1-7
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Course Code M2,l-BOT-402

63

CC-I2Course Type

500-s99Level of the course

NirPre-requisite for the course (if any)

CLOl. Students will have a comprehensive

understanding of history and evolution of taxonomy.
They will be well acquainted with classification
systems.
CLO2. Students will be able to understand concepts of
botanical nomenclature and phylogeny.
CLO3. Students will develop a detailed understanding

of different monocot families.
CLO4. Students will develop a detailed understanding

of different dicot families.

Course Learning Outcomes
(CLOs): After completing this
course, the learner will be able to:

TotalPracticalTheorv

404

Credits

404Teaching Hours per rveek

JU030Internal Assessment Marks

70070End Term Exam Marks

1000100Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

unit and one compulsory question by taking
The compulsory question (Question No. 1)

syllabus. The examinee will be required to a
unit and the compulsory question. A[[ questio

course learning outcomes (CLOs) into consideration.
will consist of at least 4 parts covering the entire

ttempt 5 questions, selecting one question from each

ns will carry equal marks.

Instructions for Pa questions asking two questions from eachDer- Setter: The examiner will set 9

Contact
Hours

Unit Topics

l5I History of taxonomy, taxonomy and systematics, evolution of classification

systems, systems of classifications with merits and demerits [Bentham &
Hooker (1862-1883) and APG IV (2016)1, ICN- principles, herbaria and

botanical gardens.

l5Botanical nomenclature (detailed concepts), taxonomlc

dichotomous keys, phenetics, numerical taxonomy,

monophyletic, polyphyletic and paraphyletic groups

evidence,
cladistics,

II

lr7
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l5
Diagnostic features, systematic position and.. economic importance

imp-ortant plants of the iollowing monocot families: Alismataceae' Poac

Cyp..a..u., Arecaceae, Liliaceae, Musaceae, Zingiberaceae' Cannac

Iridaceae and Orchidaceae.

of
eae,

eae,

III

l5ce oflTl odanINo Cdl1 econ pS no aCSa osti c poD ystemagn
hae aN ae,d Cot ymplohe firoftl1m 11apo

thtn ScbSUn soL(] )(aeon cea gumMag
steraceadtace anacC cu rbuanaceoS

lv

60'l'otal Contact Hours

Suggested Evaluation Methods

End Term Examination: 70lnternal Assessmcnt: 30

70) Theory:30! Theory

5o Class Participation:

o Seminar/presentatiolvassignment/qui/class test etc':

l5

Written Examination

Part C-Learning Resources

Ed.) Longmans, London.
Simpson, M. G. (2019). Plant
Heywood, V. H., Brummitt,
Families of the World. P.oYal

Recommended Books/e-resources/LMS:
l. nuai".a, A.E. 1986. Fundamentals of Plant Systematics' Harper..and 

^Row 
Publishers Inc'

Lawrence, G.H.M. 1951' Taxonomy of vascularplants' The Macmillan C'' New York'

2.Kochar,S.L.l98l.EconomicBotanyintheTropics.MacmillanlndiaLtd.'Dethi.Hill,A.F.
t952.

3. Cobley. L.S. and Steele, w.M. 1976. An Introduction to the Botany of Tropical crops (2'd

Systematics (3'd ed.). Academic Press.

R. K., Culhu., A., & Seberg, O. (2007)' Flowering Plant

Botanic Gardens, Kew.

4

5

Session: 2025-26

Part A - Introduction

M.Sc. BotanYName of Programme

IVSemester

Phytochemistry & PharmacognosYName of the Course

M24-BOT-403Course Code

Course Type

rnrtrnent of Bot ly
r:il:ihft, ) Urrlverflty
ii.uK't"i:i RA.1351 19
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Apiaceae,

features.
families:plants

Malvaceae,Brassicaceae,
Lamiaceae,

l0

o Mid-Term Exam:
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Level of the course

Pre-requisite for the course (if any) Nil

Course Learning Outcomes
(CLOs): After compteting this
course, the learner will be able to:

CLOI. Understand protein and non-protein amino acids,
protein structure and sequencing. special forms of DNA,
and RNA world hypothesis, including isolation and
purification techniques.
CLO2. Learn about carbohydrates, including their
classification, structure, properties, types, and thl roles
of water-soluble and fat-soluble vitamins.
CLO3. Explore pharmacognosy, the classification and
evaluation of crude drugs, and the structure and
classifi cation of secondary metabol ites.

CLO4. Gain knowledge on source plants, parts used, and
uses of various bioactive compounds, along with
commonly used extraction methods.

Theory Practical TotalCredits

4 0 4

Teaching Hours per week 4 0 4

Internal Assessment Marks 30 0 .,U

End Term Exam Marks 70 0 70

Max. Marks 100 0 100

Examination Time 3 hours

Part B- Contents of the Course

Instructions for PaDer- Setter:

derati

str esti
stl

The exam ner 9set uestl no askS n trvo uCS o S1lq mfro eachq
t1u t dan ol'l com u SO uest no b tak n cop rv u SErq arn ov eutcom S LC Os lltong cons on(

cT'he n1o u SO u oestl n uest on oNp ry q o nco S S fo at east 4) arts oc Vefln he tien rep
ba ThUS nxaml ee besy red attto me 5 ue Son SErequ ect n o11pt e Ltq on l1'lfro eachq

nu t dan th mco SO ue no A upLr St onsry q ua marksq carry eq

Iin it Topics Contact
Hou rs

I Protein and non-protein amino acids, Ramachandran plot, protein (levels of
organisation), protein sequencing and assays, protein isolation and
purification.
Special forms of DNA (triplex and G-quadruplex), DNA denaturation and
quantification, supercoiling, DNA isolation ani puiification.
RNA world hypothesis, RNA stability and thermodynamics, RNA isolation
and purification.

l5

6s

)a.
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l5
Carbohydrates (classification, structure and optical properties)' redu

and non-reducing sugars, monosaccharide derivatives (sugar alcohols' s

a.ias, gty.oria"i un-d urnino sugars), disaccharides (glycosidic bond

;.r;;i;; and sucrose hydrolysis), polysaccharides (homo and het

cing
ugar
with
ero),

glycoproteins.
fuater soluble and fat soluble vitamins (biosynthetic precursors and roles)'

II

l5
PharmacognosY and its imPo

classification of drugs (chemi

(organoleptic, microscoPic,
classification and structure of

rtance in modern medicine, crude drugs,

cal and pharmacological), drug evaluation

chemical, physical and biological),

secondary metabolites (terpenes, phenolics

and N-containing).

III

t5ed and uses of solasodin, diosgenin,

inoids. paclitaxel. quinine. atropine'

nblastine, sennoside and capsaicin,

Source plants (one example), parts us

digitoxin. catechin, gingerol, curcum
pitcarpine. strychnine. reserpine. vi

commonlv used methods of extraction.

Iv

Total Contact Hours

Suggested Evaluation Methods

Internal Assessment: 30

70i; Theorv:30> Theory

). Class Participation:

l0. Seminar/presentation/assignment/quilclass test etc':

Written Examination

l5o Mid-Term Exam:

Part C-Learning Resources

Recommended Books/e-resources/LMS:
l. Berg, J. M., Tymoczko, J. i., t S"t;;, L. (2022)' Biochemisrry (106 ed')' W' H' Freeman'

2. Voet. D.. Voet, J. G., & prut,, C. W. tiOZOl. Fundamentals of biochemistry: Life ot the

molecular level i6s ed.). W ileY.

3. Lehninger, A. L., Nelson, D. L., &. Cox, M' M' (2021)' Lehninger principles of biochemistry

(8n ed.). W. H. Freeman'

4. Evans, W. C. (2020). Trease arul Evans' pharmacogytosy t 19s.ed"1' Elsevier' ,-.*
5. Kokate, C. K., Purohit, A. P., t Gokhale, S. e.-iZOiSl. Pharmacognosy (560 ed') Nirali

Prakashan.

Session: 2025-26

Part A - Introduction

M.Sc. BotanYName of Programme

firi:,il-<hc't,-it t-
rimY

t6 )

66

1C

60

End Term Examination: 70



IVSemester

Name of the Course Plant Diseases

M24-BOT-.104Course Code

Course Type DEC-3

Level of the course 500-599

NitPre-requisite for the course (if any)

CLOI. Students will understand the principles of cell
theory, cellular evolution, eukaryotic cells, and
understand the structures and functions of the cell wall,
plasma membrane, and ribosomes in eukaryotes.
CLOZ. Students will get acquainted with the
endoplasmic reticulum's structure and function, protein
transport processes, the Golgi complex, vesicle fusion,
and the structure and enzyme composition of lysosomes,
including the autophagy pathway.
CLO3. Learners will examine the structure, types, and
functions ofvacuoles, the structure and protein targeting
in mitochondria and plastids, and the structure and
function of peroxisomes.

CLO4. Leamers will develop an in-depth understanding
the nucleus, including the nuclear envelope, matrix, NPC,
and nucleolus, as well as the cytoskeleton,
plasmodesmata communication, and cell signalling
mechanisms involving receptors, primary and secondary
messengers, and two-component signalling systems.

Course Learning Outcomes
(CLOs): After completing this
course, the learner will be able to:

Theorv Practical Total

0 4

Credits

4

Teaching Hours per rvcek 4 0 4

30 0 30Internal Assessment Marks

70 0 70End Term Exam Marks

100 0 t00Max. Marks

Examination Time 3 hours

Part B- Contents of the Course

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each

unit and one compulsory question by taking course learning outcomes (CLOs) into consideration.
The compulsory question (Question No. l) will consist of at least 4 parts covering the entire

n

| )lr-
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fro

t1

achm etES onlto e uect t1cS) q
U I1ltttod afe lebe ptaI1l eneex quUSabSv

auSollESA eqcarryoIleu Su qurhd comt'lu t an qsoryp

Contact
Hours

TopicsU nit

l5fifi

fo

oti nASS cahost cne (runo )Sba deC at t1oc Sasth3 oeaseS (D genp
SeEVo on anteS dlo S LI gvlmte no path

Sm p
Sdon sease )based ympto

thoc a deS111 SAStoS asee pdc ES svmcaseSEdIt SM vfo paras
nastleS reclt d searaua tnSEASC sant d qn

I

l5
Epidemiology and disease forecasting, diagnosis' prophylaxis (ex

eiadication and direct protection), immunisation (cross-protecti

indrced r"sistance), biological control measures, IDM/IPM'

ciussincation (based on location, spread and causal agents)'

clusion,
on and
disease
Koch's

postulates

II

l5lected plant diseases and control measures (brown spot

ur, lut"'Uligh, of potato, powdery mildew, white rust of
,rgu."un", bu.t"rial blight of rice, citrus canker, tungro

curl disease and algal leaf sPot).

Disease cycle of se

of rice, rust of whe
crucifers, red rot of
disease of rice, leaf

III

l5islanfo

cti
efe

ISS oontrol11cerease Sdr SE ( grea oo Sohn Cb otecn andreed ogB
arotfl cucedon CmeA ng)RNSIres ollo oal e CSS Ilsta ec rexpr

e lnsPRR}I()MP prono MA )teI'I rath (a t al.)folsm ogenhanm ec pp
bctl Sel UdSo l1 ant tydan R sceptix NS phytoap

IV

60

Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

70! Theory:30) Theory

5o Class Participation

l0o Seminar/presentation/assignment/qui/class test etc':

Written Examination

l5

Part C-Learning Resources

Recommended Books/e-resou rces/LMS :

I . Ag.f"r, C. N. (2022). Plant patholog (66 ed'\' Academic Press'

2. Brasier, C. M., & Br.k, K. W."i2ill i1. Fungal pathologt: An introduction (2"d ed'). Wiley-

Blackwell.
3. Lucas, J. A. (2019). Plant pathologt and plant pathogens.

4. Gullino, M. L., Bottex, B., & Fletcher' J' (Eds')' (

management in greenhouse t'rops (2nd ed')' Spring-er Scienc

5. Sclumann, G. L.. & D'Arcy. C J' (2017) Essenrial

(5rh ed.). John wiley & Sons.

2016). lntegrared pest and disease

e & Business Media.
plant patholog,' 13'd ed. ). American

irtJ,

It3

questions,The
marks.*ill

triangle,

Total Contact Hours

o Mid-Term Exam:

68
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Phytopathological SocietY

Session: 2025'26

Part A - Introduction

M.Sc. BotanYName of Programme

IVSemester

Plant Tissue Culture & Crop Improvement
Name of the Course

M24-BOT-405

DEC-3Course Type

500-599Level of the course

NilPre-requisite for the course (if any)

CLOI. Understand the genetic basis of plant breeding'

self and cross fertilisation, male sterility, and germplasm

conservation.
CLO2. Leam breeding procedures for self-pollinated'

cross-pollinated, and vegetatively propagated crops' and

explore heterosis, inbreeding depression, and mutation

breeding.
Cf-OS. 

" Study totipotency, somatic embryogenesis'

synthetic seeds, catius cultures, cell suspensions' and

Drotoolast fu sion methods.

br-O+. Explore biotechnotogical tools 
- 
lor t'op

improvement, gene overexpression and knockdown' plant

expression ,eciors, g"nome editing, and transgenic crops

in India.

Course Learning Outcomes
(CLOs): After comPleting this
course, the learner will be able to:

TotalPracticalTheory

404

Credits

404Teaching Hours Per * eek

30030Internal Assessment Marks
70070End Term Exam Marks
1000100Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

.s

ent of Botanv j

r)or "'

69

)6t

I Course Code

I
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rks

uestions asking two questions from eachr- Setter: The examiner will set 9 qns for Pape
outcomes (CLOs) into consideration'

structioIn
uestion by taking course learningunit and one comPulsorY q

at least 4 parts covering the entire
Question No. l) will consist ofThe compulsorY question (

s, selecting one question from eachte required to attempt 5 questionsyllabus. The examinee will
stion. All questions will carry equal maunit and the comPulsorY que

Contact
Hours

TopicsUnit

l5iati

bri

e s dant' o cnoCt oUlndSu n,ac ganltod ffere nC laru
nJ dnSO it ofo o astede SStht] et cfon pdro cu o pnee S s svbem o pry

Ct n0d ro LIdohaC Ib dndar d p pS.hd Zat o r-n.hmat C ybSOtUTCuC v
o dsL) on f oud ood vu e p vpane1.l propo

I

l5
Meristem
somaclonal
improveme
production,

cultures and virus free plants, cell suspension cultures'

variations and isolation of useful mutants for genotype

nt, bioreactors for plant cell cultures and secondary metabolite

edible vaccines, current scenario oftissue culture in lndia'

II

l5
Plant breeding: History, objectives, overview of mating systems

i'"il;; Uieeding-mass selection and ear-to-row methods; Breeding

,"ihod, in asexually/clonally propagated crops, clonal selection'

irunrg..rti"" breejing. Special treeding techniques- Mutation breeding;

B;;;;;"t for abiotic 
-and biotic stresses' Self-incompatibilitv and male

sterility.
ptunt treed"rs' rights and regulations for plant variety protection and

farmers rights.

III

Biotechnological tools for crop improvement, overexpressl

knockdown of candidate genes, plant expression vectors, genome

status of genome editing ln India, case studies of crops released

transgenic and genome editing approaches'

on and
editing,
through

IV

60Total Contact Hours

Suggested Evaluation Methods

End Tcrrn Examination: 70Internal Assessment: 30

10i Thcory:30! Theory

5o Class Participation:

l0o Seminar/presentation/assignment/quizJclass test etc':

Written Examination

l5o Mid-Term Exam

Part C-Learning Resources

Recommended Books/e-resources/LMS:
1. Principles of Plant Breeding - R.W. Al lard. John Willey and sons Inc.. New York'

; ,:f Br

r Univ

It.r-

70

totipotencY.

culture),(anther,

15



2.

3.

4.
5.

Plant Tissue Culture: Theory and practice By S. S
Publishers.

Bhojwani and M. K. Razdan Elsevier

Plant Cell and Tissue curture Edited by Indra K. vasir and rrevor A. Thorpe, KluwerAcademic Publishers.
Methods in Plant Molecular Biology and Biotechnology by B.R. Glick,20l4.
Plant Biotechnology-The genetic-manipu rarion of prz'ni1 s1.ona Edition by Adrian Srater,Nigel Scott. and Mark Fowler, 200g.

Session:2025-26

Part A - Introduction

Name of Programme M.Sc. Botany

Semester IV
Name of the Course Physiology of Stress in plants

M24-BOT-406

Course Type DEC-3

Level of the course 500-599

Pre-requisite for the course (if any) \il
Course Learning Outcomes
(CLOs): After completing this
course, the learner will be able to:

CLOI. Understand how plants utilise mechanical
barriers. secondary metabolites, inducible defenses, and
signalling pathways to defend against insect herbivores
and store toxic compounds.
CLO2. Explore how plants detect pathogenic signatures

il{ "mn]o1_ 
l-rnmune responses, including MAMis, pTI,

ETI, and RNA-mediated defences, agaiist a u*i"ty oi
pathogens.
CLO3. Examine the trade-off between reproductive and
veg,etative growth in plants and their strategies for
acclimation and adaptation to environmental 

-stresses

like water, salinity, and temperature extremes.
CLO4. Investigate how plants sense and respond to
abiotic stress.Ihrough early sensors, hormone signalling,
ROS signalling, and mechanisms like 

*osmotlc

adjustment and stomatal regulation.

Theory Practical Total
Credits

4 0 4

Teaching Hours per week 4 0 4

Kur ui.i3iii:e !

KU!IUKSTJE.iR

7l

lr6
Yertity
116119

I

Course Code

E,L
Wy'=n . -



30 0 30lnternal Assessment Marks

700l0End Term Exam Marks

0Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

for Paper- Setter: The examiner will set 9 questions asking two questions from each

course leaming outcomes (CLOs) into consideration

mpt 5 questions, selecting one question fiom each

Instructions
unit and one compulsory question by taking

will consist of at least 4 parts covering the entlre(Question No. I )The compulsory question

syllabus. The examinee will be required to atte
will carry equal marksquestronsunit and the compulsory question. All

Contact
Hours

Unit Topics

l5Beneficial and harmful plant-microbe interactions, mechanical barriers as

first line of defence, secondary metabolites in defence, specialised

structures for storing toxic compounds in plants, inducible defence

responses to insect herbivores, role of hormones, calcium signalling and

MAPK pathway in herbivory, systemin signaling pathway' GLR in long

distance signalling, role of volatiles.

I

l5Pathogenic signatures, MAMPs, PTI, ETI, NBS-LRR receptors,

phytoilexins, PR proteins, NPR, RNAi and sRNA mediated defence'

ieience against nematodes, defence against viruses, role of UPS, autophagy

and other defence pathwayS.

II

l5Trade-off between reproductive and vegetative development, acclimation

and adaptation, environmental factors and their impact on plants (water,

oron", ,ulinity, light, cold, heat, UV, etc), ABA dependent and independent

pathways, role ofcalcium and heat shock proteins

tIt

l5IV Stress sensing mechanisms, early acting.sensors, interaction of signalling

pathways dur'ing abiotic stress, role of hormones, regulons in acclimation'

iole ofthloroplist genes in light stress, ROS signalling, osmotic adjustment

mechanisms, stomatal regulation mechanism during stress'

60Total Contact I-Iours

Suggested Evaluation Methods

Internal Assessment: 30

30 ) Theory:) Theory

5. Class Participation:

t0

ts7

12

Written Examination

JOi I'

I r00

End Term Examination: 70

70

o Seminar/presentation/assignment/quilclass test etc.:

loo 
I

)\,/^d-



. M id-Term Exam: l5

Part C-Learning Resources

Recommended Books/e-resources/LMS:
l. Taiz, L., Zeiger, E., Moller, I. M.. & Murphy, A. (2021). Plant physiologt ond development

(7s ed.). Sinauer Associates, lnc.
2. Mohr, i{., Schopfer, P., & Wollenweber, A. (2019). Principles of plant physiologt (56 ed.).

Springer.
f . SatisUury, F. 8., & Ross, C. W. (2020). Plant physiologt (6h ed.). BrookVCole Pub Co.

4. Mohr, H., Schopfer, P., & Wollenweber, A. (2018). Plant physiologt (4* ed.). Springer.

Session: 2025-26

Part A - Introduction

M.Sc. BotanvName of Programme

IVSemester

Biodiversity Conservation

M24-BOT-{07

Name of the Course

Course Code

DEC.lCourse Type

500-599Level of the course

NilPre-requisite for the cou rsc (if an-v)

CLOI. Students wi[[ become aware and understand the

concept and significance of different conventions and

Protected Area Networks in relation to conservation of
Biodiversity.
CLO2. Students will be able to develop their own
conservation values and ethics and appreciate the

importance of biodiversity services.
CLO3. Students will be able to develop the skills
necessary to work efficiently in areas like conservation,
EIA, environment management and monitoring.
CLO4. After completion of the course, the student be

able to formulate one's own scientific and realistic
approach towards Conservation Biology.

Course Learning 0utcomes
(CLOs): After completing this
course, the learner will be able to:

TotalPracticalTheory

404

Credits

404Teaching Hours per weck

73
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30 0 30Internal Assessment Marks

70070End Term Exam Marks

1000100Max. Marks

3 hoursExamination Time

unit and one compulsory question by taking
The compulsory question (Question No. 1)

syllabus. The examinee will be required to a
unit and the compulsory question. All questio

course leaming outcomes (CLOs) into consideration.
will consist of at least 4 parts covering the entire

ttempt 5 questions, selecting one question from each

ns will carry equal marks.

Instructions for Pa questions asking two questions from eachDer- Setter: The examiner will set 9

Contact
Hours

Unit Topics

l51. lntroduction to conservation biology: state of our planet, rise of
conservation biology, biodiversity concepts and measurement.

. Principles, characteristics and importance of conservation biology
Conservation values and ethics, Role ofspecies in conservation

I

l5l. Global biodiversity I: Patterns and Processes

2. Global biodiversity II: Losses, Pattern of species vulnerability, Habitat

fragmentation and degradation, Synergistic interactions

3. Biodiversity and ecosystem services and functioning.

II

l5III . Biodiversity ofwetlands, mangroves and coral reefs- A general account'

. Biosphere reserves and RAMSAR sites in India, Protected Area

Networks and their functions, The Design of Conservation Reserves.

. Major approaches to management, lndian case studies on

conservation/management strategy (Project Tiger, GOI-UNDP Sea turt[e

project, Project Elephant and crocodile conservation, and Biosphere

Reserves)

l5l. Importance of genetic resources and conservation of crop genetic

resources
lntemational and National efforts to conserve biodiversity: Convention

on biologicat diversity, CITES, Ramsar convention; National

Biodiversity strategy

Role of remote sensing and GIS and biodiversity conservation

IY

60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

70) Theory:r Theory

:,1

Deot of g

le:

74

I
I

Part B- Contents of the Course

2.

b

30



r Class Participation: 5

. Seminar/presentation/assignment/quilclass test etc.: t0

o Mid-Term Exam: 15

Wriften Examination

Part C-Learning Resources

Recommended Books/e-resources/LMS:
l ' Huston, M.A. I 994. Biologicar Diversity: The coexistence of Species on changing

^ 
Landrcapes. Cambridge University press, Cambridge.

2. Peter H. Raven, p.H. and Berg, L. R. Berg. 20051 Environment, 5s Edition. John Wiley &
Sons Inc., New York.

3' Singh, J.S', Singh. S.p. and Gupta, S.R. 2006. Ecology, Environment and Resource
Conservation, Anamaya publishers, New Delhi.

4. Soule, M.E. (ed') ( 1986) : .conservation Biorogy. The Science of Scarcity and Diversity.
Sinaur Associates, Inc., Sunderland, Massachusetts.

5. Tumer, M.G., Gadner, R.H. and O, Neill, R.V. 2001. Lan
Practice, Pattem and processes. Springer Verlag, New york.

6. Jakhar, S. (2024). Fundamentals ofEcology. T;hsar pvr. Ltd

dscape Ecology: In theory and

, New Delhi.

Session: 2025-26

Part A - lntroduction

Name of Programme M.Sc. Botany

Semester IV

Name of the Course

Course Code

Advanced Phycology

M24-BOT-408

Course Type DEC.4

Level of the course

Pre-requisite for the course (ifany) Nil

Course Learning Outcomes
(CLOs): After completing this
course, the learner will be able to:

CLO . l: Understand algal growth dynamics,
eurropnrcarron impact. and India's phyiologicai
research history.

9!O- ?., Analyze. algae's effects. biodiversity, and
adaptation mechanisms.
CLO 3: Comprehend
applications, and com
CLO 4: Examine
methods, genetic man

photosyntheric organization. algal
mercial potentia l. 

-
genomics. proleomics, isolation
ipulation. and algal evolution.

Credits Theory Practical Total

anv

75

\r,

I

I

& ^).-

500-599

I

'Tpl



I 0 4

Teaching Hours per week 4 0 4

Internal Assessment Marks 30 0 30

End Term Exam Marks 70 0 70

Max. Marks 100 0 100

Examination Time 3 hours

Part B- Contents of the Course

lnstruction s for Paper- Setter: The examiner will set 9 questions asking nvo questions lrom each

unit and one compulsory question by taking course

The compulsory question (Question No. l) will c

syllabus. The examinee will be required to attempt

unit and the compulsory question. All questions will

leaming outcomes (CLOs) into consideration.

onsist of at least 4 parts covering the entire

5 questions, selecting one question from each

carry equal marks.

Unit Topics Contact
Hours

I Dynamics of algal growth and blooms, eutrophication and its impact,

centers of phycologicat research in India, mineral nutrition in algae, algal

culture, growth and msasurement techniques, nutrient regulated growth'

l5

II Impact of algae on water supply, monuments, bio-fouling of ships, etc',

biodiversity ofalgae in unusual habitats, paddy field algal flora, impact

and kinetiCs of heavy metal uptake in algae, mechanisms of adaptation

against tolerance to toxicants, pesticides and salt.

III Photosynthetic membrane organization, oxygenic & anoxygenic

photosynthesis in algae and cyanobacteria, heterocyst, algal flora for the

treatment of wastewaters, concept of algalization and biofertilizers,

commercial potentials of algae and algal products.

15

IV Recent trends in genomics and proteomics research in algae; sequenced

algal genomes, DNA, RNA and protein isolation methods in algae, genetic

minipulation in algae (procedures, advantages and challenges), algal

evolution based on molecular evidences.

l5

Total Contact Hours 60

Suggested Evaluation Methods

Internal Assessment: 30

L Theory 30 F Theory: 70

. Class Participation: 5

76

lt)

Written Examination

I

I

15

End Term Examination: 70

I

A
,{**ttz
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o Seminar/presentation/assignment/quilclass test etc. t0

o Mid-Term Exam t5

Part C-Learning Resou rces

l.
2.

3.

4.

5.

Grant, w. D. (2020). Introduction to,phycology (46 ed.). cambridge Universiry press.
Barsanti, L., & Gualtieri, 

^p. 
(20ia;. Ilgae: Anatomy, -eiochemistry, 

anaBiotechnology (2"d ed.). CRC press.
van den Hoek, C., Mann, D_. G., & Jahns, H. M. (2015). Algae: An [ntroduction toPhycologq (4d ed.). Cambridge University press.

Y,Il::?._1:.-9-Io"n?..Y (2002). The Ecology of Cyanobacteria: rheir Diversity inl rme ano Space (2"' ed.). Springer.
Mouritsen, O. .G., & Mour,tsen,- J., D. (2019). Seaweeds: Edible, Available, andSustainable (2nd ed.). University oiChl"ugo preJs. - -

Recommended Books/e-resources/LMS:

Session: 2025-26

Part A - Introd uction

Name of Programme M.Sc. Botanv

Semester IV

Name of the Course Plant Photobiology

Course Code M24-BOT-409

Course Type DEC-4

Level of the course 500-599

Pre-requisite for the course (if any) Nit

Course Learning Outcomes
(CLOs): After completing this
course, the learner will be atlle to:

CLO l: Students will understand light characteristics
and plant photoreceptors, including "phytochro.e 

unJ
cryptochrome structures and functioni. '
CLO 2: Students rvill leam about circadian rhythm
control by ZEITLUpE and the roles of ohototrooini
and^UVR8 in plant responses ro light.
CLO 3: Studenrs 

' uill 
"*pior" Iight-hormone

interactions in 
-plant 

growth, developmen'q ;; ;t.*;
responses. . locusing on phototropism and
photomorphogenesis.
CLO .4: Students will gain knowledge of key
expenments and concepts in photosynthesis, including
photosystems, the Z-scheme, and varioul
photosynthetic pathways.

77 artmenl (
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TotalPracticalTheorv

404

Credits

,104Teaching Hours Per week

30030lnternal Assessment Marks
70070End Term Exam Marks

0r00Max. Marks

3 hoursExamination Time

Part B- Contents of the Course

esti
Instructions for PaPer- Setter:

ti

heacmSon frootw uask nstue o r1setS q9lI en r tIeTh e q
onNS ed ratlt o ocLC oc t1'lo sel1 ouru S carn (tak t1 coste (] bnols r uce mo LI g

l1 a dn l'l voLI v qp
n rer l1 erhco eSrt.1f ta Sto11co lstS paoNt'lon estluOCStlLltn SO ocoTh qrypu

n'l eachSe froonlto e LIecti nSCS o Sn q5 LIeato ttemLI red qbe pamex nee reqThuab sSv
arksi1)Sl'ru S oeu S onSot11d coC ITI qIIu t an ry qpu

Contact
Hou rs

TopicstIn it

l5I Characteristics of tight, plant photoreceptors and its classification'

phytochrome structure and action potential, phytochrome responses

ivlrn, r-nn, HIR), phytochrome signalling pathways (gene regulation

lv prii, cop ."guiutionl, blue light liinetics, cryptochrome structure and

action potential. CRY-COP interaction.

l5Control of circadian rhyhm by ZEITLUPE, phototropins structure

and action potential, role of phototropins in chloroplast movement

and stomatai opening, UVR8 structure and action potential' responses

to UV radiation and molecular mechanism of UVR8 function'

TI

l5
f'en

en S Shotoh ollISMotoh tro ogryt'1 pllte a porITI cn pL oh rpgh
e uc arII omo en]deveC and t,ed phh1c roo p v

h t ntle o anof growth,greeno d na ecSf adh ae voanh SMem C
ofce SITI SlInht-t-)sesnres od stressd ccan an pa oadh een Sedev O t.pm

I',) an sstret SSn tol-)o dNS n pande ghS resp s

uI

l5Key experiments in understanding photosynthesis, antenna system'

pt otoryrt".r, Z-scheme, repair and regulation of photosynthetic

machln"ry, genetics, assemble and evolution of photosynthetic systems'

Ci .v"f",'R"uBisCO regulation, phototrespiration, C4, CAM and SAM

photosynthesis.

IV

60Total Contact Hours

l-tl

78
Iinent oI gotaiv.i

HIi#',:#,J

100

l)

Alt carry equal

biosynthesis,
role
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Suggested Evaluation Methods

Internal Assessment: 30 End Term Examination: 70

i Theon' 30 ) Theory: 10

o Class Participation 5 Written Examination

. Seminar/presentation/assignment/quizlclass test
etc.:

t0

o Mid-Term Exam: I5

Part C-Learning Resources

Recommended Books/e-resources/LMS:
l. Tuz, L., Zeiger, E., Msller, L M., & Murphy, A. (2023). Plant physiologt and

development (7s ed.). Sinauer Associates.
2. Mohr, H., & Schopfer, P. (2020). Plant physiologt (2"d ed.). Springer.
3. Kochhar, S. L., & Gujral, S. K. (2020). Plant physiologt: Theory and applications

(2'd ed.). Cambridge University Press.
4. Nobel, P. S. (2020). Physicochemical and environmental plant physiologt (5s ed.).

Academic Press.
5. Pessarakli, M. (Ed.). (2024). Handbook of plant and crop physiologt (46 ed.). CRC

Press (Rqudedge).

Session: 2025-26

Part A - Introduction

Name of Programme M.Sc. Botanv

Semester IV

Name of the Course

Course Code

Seed Science & Technology

M24-BOT-,110

DEC.4

Level of the course 500-599

Nil

Course Learning Outcomes
(CLOs): After completing this
course, the learner will be able to:

CLO l: Understand the principles and practices of seed
production, including hybrid seed techniques and the
role ofseed industry stakeholders in lndia.
CLO 2: Leam the objectives and procedures of seed
quality control, including seed testing methods and
standards. as well as the importance of moisture content
and purity standards.
CLO 3: Explore the factors affecting seed viability,
vigour, and longevity, along with the physiological

lr\
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Pre-requisite for the course (if any)
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basis of seed vigour and its impact on crop
performance.
CLO 4: Gain insights into seed certification regulations,
seed processing principles, and the operation of seed

proceising maihinery, essential for maintaining seed

quality and standards.

Credits Theorv Practical Total

4 4

Teaching Hours per week 4 0 1

lnternal Assessment Marks l0 0

End Term Exam Marks 70 0 70

Max. Marks 100 0 100

Examination Time 3 hours

I'art B- Contents of the Course

I nstructions for Paoer- Setter: The examiner will set 9 questions asking two questions from each

unit and one compulsory question by taking course learning outcomes (CLOs)

The compulsory question (Question No. l) will consist of at least 4 parts

syllabus. The examinee will be required to attempt 5 questions, selecting one

into consideration.
covering the entire
question from each

unit and the compulsory question. Al[ questions will carry equal marks.

Lrnit Topics Contact
Hours

I Seed production: seed multiplication ratios. seed replacement rate, demand

and supply; suitable areas of seed production and storage, agro climatic
requirements and their influence on quality seed production, certification
standards, use of male sterility and self-incompatibility and CHA in hybrid

seed production, seed village concepU seed production agencies, seed

industry and custom seed production in India.

t5

II Seed quality: objectives. concept and components and their role in seed

quality control, instruments, devices and tools used in seed testing,
ISTA and its role in seed testing, procedure of seed sampling, sampling
intensity, methods of preparing composite and submitted samples, sub-

sampling techniques, dispatch, receipt and registration of submitted

sample in the laboratory, prescribed seed purity standards, importance
of moisture content, equilibrium moisture content' methods of seed

germination testing.

t5

III Seed viability and longevity, pre and post-harvest factors affecting seed

viability, seed ageing, physiology of seed deterioration, lipid peroxidation

and other viability theories, means to prolong seed viability, mechanism of

15
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desiccation sensitivity and recalcitrance with respect to seed longevity,
vigour test methods, factors affecting seed vigour, physiological basis of
seed vigour in relation to crop performance and yield.

l5Central Seed Certification Board (CSCB), the Seed Act (1966), Seed Rules

(1968), New Seed Bill-2004, Indian Minimum Seed Certification Standards
(l.M.S.C.S), principles of seed processing, functions of scalper debearder,

scarifier, huller, seed cleaner, grader, screen cleaners, specific gavity
separator, indented cylinder, velvet-spiral-disc separators, colour sorter,

delinting machines: seed blending.

IV

60Total Contact Hours

Suggested Evaluation Methods

End Term Examination: 70Internal Assessment: 30

7030 ) Theory:) Theory

5. Class Participation:

l0. Seminar/presentation/assignment/quilclass test etc.:

Written Exarnination

l5o Mid-Term Exam:

Part C-Learning Resou rces

Recommended Books/e-resou rces/LMS:
l. ISTA. (2019). ISTA Handbook on Seedling Evaluation (3'd ed.). International Seed

Testing Association.
2. Basra, A. S. (2017). Seed Science and Technology (3'd ed.). CRC Press.

3. McDonald, M.8., & Copeland, L' O. (2019). Seed Production: Principles and

Practices (2'd ed.). CABI.
4. Smith, R. D., & Dickson, M. H. (2018). Seed Technology and Its Biological Basis

(2'd ed.). CRC Press.
5. Vananeamudi, K., & Swaminathan, M. S. (2016). Seed Science and Technology:

Theory-and Practice (4s ed.). Agrobios Publications.
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Part A - Introduction

M.Sc. BotanyName of Programme

IVSemester

Practical based on M24-BOT-401 & M24-BOT-402

M24-BOT-,Ill

Name of the Course

Course Code

PC-7Course Type
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500-s99

NilPre-requisite for the course (if any)

Get acquainted with the practical aspects of plant

physiology, biochemistry, anatomy and reproduction'Course Learning Outcomes (CLOs):

After comPleting this course, the
learner will be able to:

TotalPractical

4l0

Credits

880Teaching Hours Per week
30300Internal Assessment Marks
70700End Term Exam Marks
1001000Max. Marks

6 hours
Examination Time

Part B- Contents of the Course

Contact
hours

Practicals

120

M24-BOT-401: Physiology of Plant Growth & Development

I . Estimation of carbohydrate by Anthrone method'

2. To detect the presence ofreducing and non-reducing sugar in a given sample'

3. ldentification of specific sugars in a given sample'

4. Comparative study ofchlorophyll content from fresh leaves and senescent

leaves of Plant bY Amon's method'

5. To study the process of etiolation in the laboratory'

6. To study the ;ction of Ethylene hormone on.fruit ripening'

i. qr"iit"ii"" -alysis of plant secondary metabolites of given leaf sample'

8. Tio separate diffirent types ofsugar by paper chromatography'

9. Quantitive test for organic acids'

10. Estimation of catalase activity'
I L Estimation of peroxidase activity'

M24-BOT-402I Plant Taxonomy & Economic Botany

ti.to study floral characterisiics and identifying features of members of family

Poaceae.

13. To study floral characteristics and identifying features of members of family

Liliaceae.
14. To study floral characteristics and identifying features of members of family

floral characteristics and identifying features of members of family
Musacea

15. To study

I77
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Cannaceae.
16. To study floral characteristics and identifying features of members of family

Magnoliaceae.
17. To study floral characteristics and identifying features of members of family

Brassicaceae.
18. To study floral characteristics and identifying features of members of family

Leguminosae.
19. To study floral characteristics and identifying features of members of family

Apiaceae.
20. To study floral characteristics and identifting features of members of family

Solanaceae.
2 I . To study floral characteristics and identifuing features of members of family

Cucurbitaceae.
22. To study floral characteristics and identifying features of members of family

Asteraceae.
23. Construction of Indented and Bracketed keys for the given material.
24. Training in using floras and herbaria for identification of specimens described in

the class.
*Other experiments relevant to the course.

Suggested Evaluation Methods

Internal Assessment: 30 End Term Examination: 70

z Practicu m 30 ) Practicum 70

o Class Participation: )
o Seminar/presentation/assignment/quiz/class test etc.: l0

o Mid-Term Exam t5

Lab record, Viva-Voce, write-up
and

execution of the practical

Part C-Learning Resources

Recommended Books/e-resources/LMS:
l. Taiz, L., Zeiger, E.. Moller, I. M., & Murphy, A. (2020). plant physiology and Development

(7u ed.). Sinauer A ssociates.
2. Hopkins, W. G., & Hiiner, N. P. A. (2014). Introduction to plant physiology (46 ed.). Wiley.
3. Kochar, s.L. 1981. Economic Botany in the Tropics. Macmillan India Ltd." Delhi. Hill, A.F.

1952.
4. Simpson, M. G. (201 9). Plant Systematics (3'd ed.). Academic press.

:n
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Session: 2025-26

Part A - Introduction

M.Sc. BotanYName of Programme

IVSemester

Name of the Course Practical based on M24-BOT-403/40414051106 &
M} -BOT -407 I 108/409/4 1 0

N,r2.l-BOT-4r2Course Code

PC.8Course Type

s00-599Level of the coursc

Nil

Get acquainted with the practical aspects of
phytochemistry & pharmacognosy/ plant diseases/

advanced phycology & conservation biology/crop
improvement/plant photobiology.

Course Learning Outcomes (CLOs):
After completing this course, the
learner will be able to:

TotalPracticalTheory

440

Credits

880Teaching Hours per week

30300lnternal Assessment Marks

700End Term Exam Marks

1001000Max- Marks

6 hoursExamination Time

Part B- Contents of the Course

Contact
hours

Practicals

List of practicals

M24-BOT-403: Phytochemistry & Pharmacognosy
l. Comparative analysis of pigments from different plant species.

2. To extract essential oils from aromatic plant material.
3. To test the antioxidant activity ofplant extracts.
4. To detect the presence of tannins in plant extracts.

5. To detect the presence ofalkaloids in plant extracts.

6. To extract bioactive compounds from plant material using different solvents

7. To quantifu the total phenolic content in plant extracts.

8. Microscopic evaluation of common drugs to determine their purity

jian
tment c
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9. ldentification ofstarch grains in different powdered drugs.
| 0. Identification of unorganized drug gelatin by studying physical and chemical
characters.

Mil4-BOT-404: Plant Diseases
I . Prepare PDA medium.
2. Prepare CDA medium.
3. Prepare YEMA medium.
4. Prepare carrot agar medium.
5. Prepare nutrient agar medium.
6. lsolate Rhizobium from leguminous plants.
7. To check the quality of milk sample by methylene blue reductase test.
8. Gram staining of bacteria.
9. Isolate the aquatic fungi from Brahma Sarovar Lake.
| 0. Study Rhizobium as biofe*ilizer.
I l. Calibrate the ocular micrometer with stage micrometer.
12. Isolate the seed mycoflora from seeds.

M24-BOT-405: Plant Tissue Culture & Crop Improvement
l. To estimate the acid value of saturated fat samples.
2. To isolate casein proteins from the given milk sample.
3. To inoculate Albizia seeds on slants of MS medium.
4. Production of wine from the fruit juice of grapes by fermentation process using

yeast.

5. To prepare synthetic seeds by encapsulating citrus embryos in calcium alginate
beads.

6. To study the release ofaldoses and ketoses by breakdown ofsugar in canejuice and
applejuice and detection ofketose formation by resorcinol method.

7. To study the enzymatic conversion ofnon-reducing sugar to reducing sugar with the
help of enzyme invertase.

8. To isolate the protoplasts from given plant sample.
9. Wine production from grapes juice.
10. lsolation oftotal plant protein from given sample.
I l. To study male sterility and in vitro germination of pollen grains.
12. To study the floral morphology ofpollen grains.

Mjl4-BOT-406: Physiology of Stress in Plants
I . To observe the effects of water deficiency on plants.
2. To study the impact of salinity stress on plant growth.
3. To examine the response ofplants to high temperatures.
4. To investigate the effects of low temperatures on plants.
5. To assess the response ofplants to oxidative stress.
6. To study the impact of heavy metal toxicity on plants.
7. To observe the effects ofnutrient deficiency on plant growth and development.
8. To investigate the response ofplants to waterlogging or flooding.
9. To study the effects of UV-B radiation on plants.
10. To investigate plant responses to herbivore feeding damage.

t of Botany )
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I l. To examine plant responses to interspecific or intraspecific competition'

12. To investigaie the ef6cts of allelochemicals on plant growth and physiology'

M24-BOT -407 ; Biodiversity Conservation
1. To determine the Calcium content of soil samples using titration method'

2. To estimate available Nz in a given soil sample'

3. To determine the role of COzevolution from the given soil sample'

4. To determine the total nitrogen content ofa given leaf sample using Kelplus

nitrogen analYzer.

5. To cilculate ihe phosphorous content ofthe given soil sample'

6. To determine the organic carbon content ofthe given manure sample'

7. To interpret the Annual Forest report with reference to Haryana'

8. To estimate the sodium and potaisium content ofsoil and water samples using

flame photometry.
9. To study the Biosphere reserves of lndia'

10. Field study of wetland ecosystem and its importance'

M24-BOT-40E: Advanced PhYcologY

1. To optimize growth conditions for selected algal strains'

2. To eitimate the lipid content of selected algal species'

3. To assess the effiiiency ofalgae in removing nutrients from wastewater'

4. To study the physiotogical responses of algae to environmental stressors'

5. To investigaG the dynamics of algal communities in aquatic ecosystems'

6. To assess ihe allelopathic effects ofalgae on other organisms'

7. To extract and analyze pigments from algae'

8. To investigate the effect ofpH on algal growth and physiology'

9. To investilate symbiotic reiationships bitween algae and other organisms (coralloid

root sections).
10. To study the process ofalgal biofouling on submerged surfaces'

M24-BOT-409: Plant PhotobiologY
I . io investigate how different wavilengths of light affect plant growth'

2. To observe phototropism in seedlings.

3. To investigate the influence of light on seed germination'

4. To observJ photomorphogenic ,"ipor..s in seedlings exposed to different light

qualities.
j. To measure the influence oflight intensity on photosynthetic activity (oxygen

evolution method).
6. To study the impact of light quality on pigment synthesis'

7. To examine how light quality influences plant architecture and canopy structure

8. To determine the effect of light of stomatal movement'

9. To investigate the influence oflight quality on leafsenescence'

10. To investigate shade avoidance response in plants'

M24-BOT-410: APPlied MYcologr
potato-dextrose agar medium.
tlDA medium and prepare plates of CDA medium'

l. To prepare
2. To prepare

nt of Botan!
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3. To prepare PDA slants.
4. To prepare solid, liquid and semi-solid PDA medium.
5. Investigation for best media for fungal growth at different temperatures.
6. Quantifo the air-bome fungi from different locations.
7. To prove Koch's postulates for fungal pathogen.
8. To prepare wine from grapesjuice by fermentation using yeast.
9. Gram staining of bacteria.
10. To calibrate the ocular micrometer with stage micrometer.
I l. To prepare nutrient agar medium.
12. Isolation of fungal pathogen Alternaria from infected leaves of Spinacia oleracea
*Other experiments relevant to the course.

Suggested Evaluation Methods

Internal Assessment: 30 End Term Examination: 70

) Theory 30 i Theory: 70

o Class Participation: 5

r Seminar/presentation/assignment/quiz/class test etc.: t0

o Mid-Term Exam l5

Written Examination

Part C-Learning Resources

Recommended Books/e-resources/LMs:
1. Voet, D., Voet, J. G., & Pratt, C. W. (2020). Fundamentals of biochemistry: Life at the

molecular level (6th ed.). Wiley.
2. Lehninger, A. L., Nelson, D. L., & Cox, M. M. (2021). Lehninger principles of biochemistry

(8th ed.). W. H. Freeman.
3. Agrios, G. N. (2022). Plant pathotogt (6th ed.). Academic Press.
4. Brasier, C. M., & Buck, K. W. (2015). Fungal pathologt: An introduction (2"d ed.). Wiley-

Blackwell.
5. Grant, W. D. (2020). Introduction to Phycology (4th ed.). Cambridge University

Press.
6. Barsanti, L., & . Gualtieri, P. (2014). Algae: Anatomy, Biochemistry, and

Biotechnology (2"d ed.). CRC Press.
7. Peter H. Raven, P.H. and Berg, L. R. Berg. 2005. Environment,5th Edition. John Wiley &

Sons [nc., New York.
8. Singh, J.S., Singh, S.P. and Gupta, S.R. 2006. Ecology, Environment and Resource

Conservation, Anamaya Publishers, New Delhi.
9. Plant Tissue culture: Theory and Practice By S. S. Bho.lwani and M. K. Razdan Elsevier

Publishers.
10. Plant Cell and Tissue Culture Edited bv Indra K

Academic Publishers.
Vasil and Trevor A. Tholpe, Kluwer

11. Moore-Landecker, E. (2009). Fundamentals ofthe Fungi (4th ed.). prentice
l2.Hall. Dighton, J.. White, J. F., & Oudemans, p. (2005). The Fungal Community: Its

Organization and Role in rhe Ecosystem (3'd ed.). CRC press.
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Session: 2025-26

Part A - Introduction

M.Sc. BotanyName of Programme

IVSemester

Name of the Course Processing of Fruits & Vegetables

M24-BOT-413Course Code

EECCourse Type

500-599Lcvel of the course

NitPre-requisite for the course (if any)

CLOI. Understand and apply post-harvest handling

techniques and treatments to retain the quality of
horticultural crops, including fruit ripening and ethylene

managemenl.
CLO2. Evaluate and implement various storage methods

to prevent contamination and spoilage of fresh and

processed horticultural products.

CLO3. Apply principles and methods of preservation and

processing to fruits and vegetables, ensuring effective use

of food additives, minimal processing, and appropriate

packaging techniques.
CLO4. Comprehend and adhere to quality management

standards and food laws, including ISO/BlS, PFA,

AGMARK, HACCP, and Codex alimentarius, ensuring

compliance in food production and processing.

Course Learning Outcomes
(CLOs): After completing this
course, the learner will be able to:

TotalPractic:rlTheorv

2

Crcdits

J).Teaching Hours per week

l510Internal Assessment Marks

35l520End Term Exam Marks

502030Max. Marks

3 hours3 hoursExamination Time

Part B- Contents of the Course

Paoer- Setter: The examiner will set 9 questions asking two questions from eachInstructions for
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unit and one compulsory question by taking course leaming outcomes (CLOs) into consideration.
The compulsory question (Question No. l) will consist of at least 4 parts covering the entire
syllabus. The examinee will be required to atlempt 5 questions, selecting one question from each
unit and the compulsory question. All questions will carry equal marks.

U nit Topics Contact
Hours

I Post-harvest handling (harvesting, sorting, grading and packing and
transportation) of fruits, vegetables and flowers, post-harvest treatments (pre
cooling, hot water, hot air and vapour heat, tirngicide & biologically safe
chemicals, irradiation, curing, pulsing etc.) for quality retention of
horticultural crops, fruit ripening and ethylene management.

4

II On farm storage (evaporative cooled stores, ventilated storage, pil storage
etc.), refrigerated storage, controlled / modified atmosphere storage,
hypobaric, hyperbaric storage. Contamination and spoilage of fresh fruits,
vegetables and processed products.

4

III Principles and methods of preservation, processing of fruits and vegetables
(canning, drying and dehydration, fruit beverages and juice concentrates,
sugar based products, tomato products, fermented products, value added
products etc.), food additives, minimal processing, packaging techniques
and storage system for processed products.

4

IV Importance of quality, quality management standards, ISO/BIS, pFA,
AGMARK, HACCP, Codex alimenrarius, total quality management (TeM),
food standards (FPO, PFA etc.), food laws and regulations.

J

Total Contact Hours l5

Practical Contact
hours

l. To determine the impact of blanching on color retention in vegetables.
2. To optimize drying parameters for preserving fruits or vegetables.
3. To compare the effect ofdifferent preservation methods on nutrient retention in
fruits and vegetables.
4. To investigate enzymatic browning in fruits and evaluate methods to prevent it.
5. To assess the impact of processing methods on the texture offruits and vegetables.
6. To ferment vegetables and study the effects on flavor and preservation.
7. To optimize the formulation ofjams orjellies using different fruits and additives.
8. To investigate the effect ofdifferent cooking methods on nutrient loss in
vegetables.

9. To optimize the extraction ofjuice from fruits.
I 0. Pickling of vegetables for long term storage.
*Other experiments relevant to the course.

List of racticals 30

rman
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Suggested Evaluation Methods

End Tcrnr Examination: 35

20i Theory:l0

-+

I n terna I Assessment: l5

. Class ['artic ipat ion

r- 'Ilrco11

o Seminar/prcsetltatioll/assignment/qui/class test etc':

6

Written Examination

l5tr i Practicum

)

Lab record. Viva-Voce. write-up and

execution of the Practical
o Seminur/presctttation/assignmenrquiz/class test etc

o Mid-Tclnt lrxarl

Plr: cl icu nt

r Class Plrrtic ipation

o Mid-Te rrrr lixatr:

Part C-Lcarning Resou rces

Recom mcntl ect Books/e-resou rces/LMS:
l. I,lui. \..11. (2008). l-landbook of fruit and vegetable processing. wiley lndia Pvt. Ltd., New

Delhi
2. Shanna. s.K. (2010). Postharvest management and processing of fruits and vegetables. New

India l'ublishing Agerrcy. Nerv Delhi.
3. Shar.ra. S.K. aird Nautiyal, M.C. (2009). Postharvest technotogy of horticultural crops' New

India l'uLrlishing Agency, New Delhi.
4. Wills. It.B.l-1. McGlasson. w.S. Graham, D. and Joyce, D.C. (2009). Postharvest: An

intro([rction to thc physiology and handling of fruits, vegetables and ornamentals. CABI

hrtelnirri()rlJl. ( urn blidge. USA.
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