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For 1 —year PG Programme having Major practicum Session: 2025-2026

M.Sc sem-1
Course code Course title Total
CC-31 Plant physiology and Biochemistry 60+ CCE
40=100
CC-32 Cytology,Genetics and Biostatistics 60+ CCE
40=100
PC-31 Practical based on CC-31 60+ CCE
40=1900
PC-32 Practical based on CC-32 60+ CCE
40=100
Type A: Introduction
1 Course code CC31
2 Course Title Plant physiology and Biochemistry
3 Coursetype Core course
4 Prereqisite As per NEP a student may be admitted to a 1 year
PG programme after a 4 year bachelor
degree(Honours) or 4 year bachelor degree
(Honours with Research) in the concerned
major/minor subject of UG or after completing 1
year PG diploma with minimum 40 credits in the
concerned subjects
5 Course Learning Students will gain a comprehensive understanding
outcome(CLOs) of plant processes at the molecular and cellular
level. They'll learn about key metabolic pathways,
including photosynthesis and respiration, and how
plants respond to environmental stresses. Students
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address real-world challenges in agriculture,

conservation, and biotechnology

will also develop practical skills in experimental
techniques and data analysis, enabling them to
conduct research in plant science. Upon completion,

students will be able to apply this knowledge to

6 Credit value 6credits
7 Total marks Max marks(40+ 60=100) Minimum passing
marks=40
Type B:Content of Course
Unit Topic No of
lecture
15

. Introduction and Plant Water relation :History and contribution of Rishi

Biochemistry.
Contribution of J.C. Bose, P. Maheshwari, Govindjee, S.M. Sircar, Shri
Ranjan in plant physiology.

Water Potential and its Components; Intercellular Water and solute (ions,
Nutrient and macromolecules) transport and membrane transport system:

Water and solute absorption by Roots from soil; Water and solute transport

mechanism and regulation of stomatal opening and its closing; Guttation.

Photoassimilates: translocation and mechanisms of its loading and unloading.

Activity: Role play on Indian scientists in the field of Plant physiology.

Parashar and Indian Scientist in the field of Plant Physiology and |.

through xylem; Mechanism of Trasport across xylem: Transpiration, |
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Photosynthesis: General concept, evolution of photosynthetic apparatus; | 15
Photosynthetic pigments and photo-system; Photo-oxidation of water;
mechanism of electron and proton transport. Carbon assimilation: Calvin Cycle
and its regulation, Photorespiration and its significance, C4 Cycle and its
evolutionary significance and CQO, fixation in Dark (CAM Pathways); Factors
affecting Photosynthesis; Concept of Artificial Photosynthesis.

Activity:Group discussion on History of Photosynthesis

Respiration and Lipid metabolism: Glycolysts; Oxidative Pentose Phosphate | 15
Pathway (PPP) and importance; TCA Cycle; Mitochondrial electron transport
and ATP synthesis; Significance of ATP, FADH,, NADH,; Glyoxylate Cycle
and its significance. Structure and function of lipids; synthesis of membrane

lipid; structural and storage lipid; Fatty acid biosynthesis and oxidation.

Activity: Chart preparation on TCA cycle/PPP/Glyoxylate cycle

Nitrogen Metabolism and secondary metabolites: Nitrogen uptake and 15
Nitrogen metabolism over view; Nitrogen fixation mechanism, Nodule
formation; Ammonium assimilation; amino acid biosynthesis.
Introduction, synthesis and role of plant secondary metabolites: terpenes,

phenols and nitrogenous compounds

Activity:Group discussion on secondary metabolites

)

Plant Hormone and Sensory Il’vhotobiolog\': Biosynthesis. storage.
breakdown, transport, physiological effects and mechanism of action of auxins,
gibberellins, cytokinins, ethylene, abscisic acid, brassinosteroids, polyamines,
Jasmonic acid and salicyclic acid. Structure, Function and Mechanisms of
action of Phytochromes, Cryptochromes and Phototropins; Photoperiodism and

Biological clocks.

Activity: Chart preparation on structure, history and role of different types of

plant hormone
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VL Seed Science and Stress Physiology: Structure, development and | 15
maturation of Seed, Synthesis of storage reserves in seed; Physiology and
Biochemistry of seed gemination; Factor affecting seed gemination,
Metabolic aspects of seed germination; Mechanism, regulation and
breakdown of seed dormancy. Plant responses to biotic and abiotic stress;
Water deficit and drought resistance. Salinity stress and resistance,

Concept of freezing, heat and oxidative stresses

Activity: Experimental study on various factors affecting seed germination

Part C: Learning Resources

(Textbooks,Reference books, other resources)

1) Narayana, P.S. and Pullaiah, T. 2010. Eminent Indian Botanists: Past and Present
(Biographies and Contributions). Regency Publication. Delhi.

2) Moore, T.C. 1989. Biochemistry and Physiology of Plant Harmones (2™ Ed.) Springer-
Verlag, New York USA.

3) Heldt, HW. and Piechulla, B. 2011. Plant Biochemistry 4" Ed.) Academic Press,
London, UK.

4) Buchanan, B.B., Gruissem, W. and Jones, R. 2015. Biochemistry and Molecular Biology
of Plants (2" Ed.) John Wiley and Sons, Ltd. USA. ’

5) Shevela, D., Bjorn, L.O., Govindjee. 2019. Photosynthesis: Solar Energy for Life. World
Scientific Publishing Co. Pvt. Ltd. Singapore

6) Pessarakli, M. (2024) Handbook of Photosynthesis (4™ Ed.) CRC Press, Taylor and
Francis Group, LLC.

7) Lodish, H., Berk, A., Kaiser, C.A.. Kriecger. M.. Bretscher. A.. Ploegh. H.. Amon, A..
Martin, K.C. 2021. Molecular Cell Biology (9" Ed.). W H. Freeman and Company. New
York USA. '

8) Nobel, P.S. 1999. Physiochemical and environmental plant physiology (2™ Ed) Academic
Press, San Diego, USA.

9) Salisbury F.B. and Ross, C.W. 1991. Plant Physiology (4" Ed) Wdswort Publishing CO.
California USA.

10) Taiz, L., Zeiger, E., Moller, LM., Murphy, A. 2018. Plant Physiology and Development.
(6™ Edition). Sinauer Associates Inc, Oxford University Press, NY.

11) Baskin, C.C. and Baskin, J.M. 2014. Seeds: Ecology, Biogeography, and Evolution of
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Dormancy and Germination (2™ Ed.) Elsevier Inc.

12) Bradford, K. and Nonogaki, H. 2007. Seed Development, Dormancy and Germination

(Vol.27.) Blackwell Publishing Ltd.

13) Moore, T.C. 1989. Biochemistry and Physiology of Plant Harmones (2ed). Springer-

Verg, New York USA.

14) Nobel, P.S. 1999. Physiochemical and environmental plant physiology (2ed). Academic

Press, San Diego, USA

15) Salisbury, F.B. and Ross, C.W. 1991. Plant physiology 4™ edition. Wdsworth Publishing

Co. California USA.
16) Dennis, D.T., Terpin, D.H., Lefervere, D.D. and Layzell, D.V. 1997. Plant Metabolism.

2™ Edition. Longman England.

Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(CCE):40marksUniversityExam(UE)60marks

Internal assessment: a)Class test 40 marks
| Continuous b)Assignmnt/Presentation/Project
Comprehensive report
Evaluation(CCE):40 c)Appropriate weightage of
attendance in the class

External Assessment

| Theory paper as per university

examination

; 60 marks

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogicalApproaches

and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

Y




applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.
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1- qifg ot s & ﬁ'fq ﬁmﬁua'{q' BT 2] (Major practicum) Qﬂﬁlﬂ'%’

A : 2025 -2026
TH.GRI 89-1
Hieft-31 uIey St iR Fa xaa 60+ IS 40=100
Hrit-32 BIfIepT fagm, Srgafrest oik 9 wifdmas 60+ TR 40=100
deft-an CC-31 TR 31T fdesa | 60+ IAE 40=100
Uieft-a2 CC-32 W 31eRd Maesma 60+ TS 40=100
urTT: uReg
1 BiDER AR CC31
L2 TSI H IRYS uIey H1ides! SR 99 Trg
3 UISIHH UHR BT UTGISHH(Core Course)
4 gaiden W & IFER B v & gt ¥ Gel
TIE/AER fava A 4 auffa wrae &l @i ar
| 4 ¥y wrae felt (aed & Ty off ) ¥ a1 a7
| Geferd fawal & a9 40 Hfee F Iy 1 oy

Tl Fei o1 393 & a1 1 ¥y s wRimH
o gIRger fear o gaar g1

5 qIush Y Req & gfivomy
GILEED)

BET BT UMS R SIS TR | el a8
vl & e THY urd g 3 Tey
LAY SR 497 Ofed UHE =IgIgEy Rl 5 aR
H ST, SR 1Y wafarvity a9rdt W H ufafear
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B 5| B TORITHSD da-id] AR Sl faearyur
7 aagiie Hiwrd of el w3, o 3 urew
fagm ¥ srHuy™ ®1 ¥ "&m 8 @ g |,
B HiY, Weor 3R o9 Wit ¥ arafas giar
DI AT BT FHIYH P $ [T 39 I B AR

& gem e
PHfse g 6hTeT
T A1 SRIFHAT 3B (40+ 60=100) LATH Il =40

YT &t : graawd ot favg-awg

uREy ok urey o HaY : sfaeT Ud ure ool ok S A
& &7 ¥ YRaH IFE BN WRIIR & deq | S.4. 99, 0 Ry,
Midesh, T80, WHR, f I &1 wie fhioaarsh 3 drmer | oe e
3R 3HF Uew; ARDIBT Td R o (3mF, UNs §@ 3R
epTere) uae IR el uRas yoneh: fret § wiet g o oiR

faqg Sraxyur S13aH & WeH I O 3R 0T ufag, 95a9 & uR.

ok 1 fraifafy; arciicre, 36 & Gor iR 9a 89 1 fpafafy sk
R, fig Sant Biet ehiftrdes: wFaR ok g% @i
3R SFTefET & a7

nfafafer: oo Hiie & & & YR Sefel R yfer RIT @ |

15

s
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IL

YHTRI HRRAYUT : WA STYROT, YT Gt o 1 RAdr; ThTerigant | 15

qufes 3R TRBTRI-o; Tt T BT SATRIPBT, AT 3R el uRaeT
@l Al | 1 sierar: Sier wp IR Iu@T YT, yor S
3R DT e, C4 T AR YT AGTFF Ted qul 3k 7 co,
@W(cmm;mwaﬁwﬁama@w;w
TR HLANUI DT SAYRT |

Tffafy - TR YRAwor % 3faer W g =4

II1.

o9 3R ferfs Turaem -
TSR, SfRiiSfeq Uera widhe anf (didid) o nea; i =
RIS $eae URaET AR T Geeyur, it (ATp), ThUSITE.
2 (FADH,), ¥USITT-2 (NADH, )&T HEd|; TR3iRIce a% 3R 39T
Hed| fifts Bt Iaa 3R 1 Rieeh fifie &7 Yxeor:, e e ik
SR fafts; 15t s Siauzay 3R sifafiazu

nfafafy : e g /Ay wgsiidgde 9% Wae JgR &)

15

AIgEIe 99199 SR 3 AcrlamEey :

RIS ALY IR A AT BT SHaAFT; Ao RS
o, ISy 1134, S Sera; S TRYS Sauwav urey Rdge
TRy BT Ui, T SR yYfieT: 2309 | MR sk AReeE
qfe

fafafy : fgdiaw Aediagey wayg =)

15

UIGH A 3R HAS WIRIGIIElS (Plant Hormone and Sensory
Photobiology) : 3T, fSTeRfer, Trsdiemsiaa, ufie, osufe thrs,
SFRSIEEY, didiogy, Sl tie ok AR e
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BlEcpY, PPIpH SR Wiceud & Wadl, 1/ 3R fhaifdle;
pleuRaSsH iR Sfaw afeaf|

nfafafy : A UPR & urey g 3 Wa I, 3foeN Sik Yffe R are
IR HRAT

a9 fAgE ok o9 INRFPAT fas (Seed Science and Stress | 15
Physiology): SIS @I TeI, [dpM R uigedr, §I9 # HSRU HSR &I
HRANOT, SIS SIGRUT B} IRRABAT TFFH IR 99 I9R; oIS SIGR0 B
gHIfdd B dId SRS |, §ivl SIPRUT & JUIIT US; oS UG B
foranfafdr, fafme iR fdues| Sfdw iR spifdw ag & ufd Wil &t
gfaferar; STe & HH IR @1 UfaRiY | IqurdT a-1d 3R Uferly, feefieu,
T 3R SHTeRITSfea a1a $F SfaeRul

nfafafer: St iR o muifad H3 ard AT SRe! R urifies seag

YT A« U '\‘ﬁ@qT( Part C:Resources Learning)

(UTTYRTD, e T&Ias, S Te)

1y
2)
3

4)

6)

7

8)

Narayana, P.S. and Pullaiah, T. 2010. Eminent Indian Botanists: Past and Present
(Biographies and Contributions). Regency Publication. Delhi.

Moore, T.C. 1989. Biochemistry and Physiology of Plant Harmones (2™ Ed.) Springer-
Verlag, New York USA.

Heldt, HW. and P_iechulla, B. 2011. Plant Biochemistry (4™ Ed.) Academic Press,
London, UK. .

Buchanan, B.B., Gruissem, W. and Jones, R. 2015. Biochemistry and Molecular Biology
of Plants (2™ Ed.) John Wiley and Sons, Ltd. USA.

Shevela, D., Bjorn, L.O., Govindjee. 2019. Photosynthesis: Solar Energy for Life. World |
Scientific Publishing Co. Pvt. Ltd. Singapore

Pessarakli, M. (2024) Handbook of Photosynthesis (4™ Ed.) CRC Press, Taylor and
Francis Group, LL.C.

Lodish, H., Berk, A., Kaiser, C.A., Krieger, M., Bretscher, A., Ploegh, H., Amon, A.,
Martin, K.C. 2021. Molecular Cell Biology (9" Ed.). W.H. Freeman and Company, New
York USA.

Nobel, P.S. 1999. Physiochemical and environmental plant physiology (2™ Ed) Academic




Press, San Diego, USA.
9) Salisbury F.B. and Ross, C.W. 1991. Plant Physiology (4™ Ed) Wdswort Publishing CO.

California USA. .

10) Taiz, L., Zeiger, E., Moller, LM., Murphy, A. 2018. Plant Physiology and Development.
(6™ Edition). Sinauer Associates Inc, Oxford University Press, NY.

11) Baskin, C.C. and Baskin, J.M. 2014. Seeds: Ecology, Biogeography, and Evolution of
Dormancy and Germination (2™ Ed.) Elsevier Inc.

12) Bradford, K. and Nonogaki, H. 2007. Seed Development, Dormancy and Germination
(Vol.27.) Blackwell Publishing Ltd.

13) Moore, T.C. 1989. Biochemistry and Physiology of Plant Harmones (2ed). Springer-
Verg, New York USA.

14) Nobel, P.S. 1999. Physiochemical and environmental plant physiology (2ed). Academic
Press, San Diego, USA

15) Salisbury, F.B. and Ross, C.W. 1991. Plant physiology 4" edition. Wdsworth Publishing
Co. California USA.

16) Dennis, D.T., Terpin, D.H., Lefervere, D.D. and Layzell, D.V. 1997. Plant Metabolism.

2" Edition. Longman England.

T S1-Teaiep 3R gegiwT

T T Y Th+ & il
feHad 3iF: 100
qad ATUH Hegien (JFRE): 40 3@ Rufaaran wen (@) s0 siw

,l iale gedie: @) DHET URAET (Class test) ‘ 10 3fF
Jdd IS HAH dh srargTHe / TRl - aREeEn |
Gﬂm—g)ﬂo foard

M w1 H I 31 3R 78w
e Gedih fayfaemray Ran & SR RIgid | 60 i
TR
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1. ARk Feaie & R Hegie- His guit gR1 oI femn =i S=1 fRigror S o
eI YR (4R 2019), 3R Yaifvre =RHIor 3R HA1p GUR 2021 | (Pedagogical
Approaches and evaluation reforms 2021) W e g

2. SHaRE Teaie & THY-THT | A 14(2) & TR 3 § € T8 aiferet & SguR faaikd
a1 ST (Internal assessment will be further distributed as per table given in Appendix 3 of

14(2), as applicable from time to time).

3. @i SR DfFeawy ST & fore U ufdrwrd 40% (g ) BT T BT Bl BI¥(Course) TTH
T F T siials ok sifdy eafyy ofem (End Term Exam) §  W1- T 40% 3% U

A B

d
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PartA: Introduction

Course code

CC32

2 Course Title Cytology,Genetics and Biostatistics
3 Coursetype Core course3
4 Prereqisite As per NEP a student may be admitted to a 1 year
PG programme after a 4 year bachelor
degree(Honours) or 4 year bachelor degree
(Honours with Research) in the concerned
major/minor subject of UG or after completing 1
year PG diploma with minimum 40 credits in the
concerned subjects
5 Course Learning Student will enable to gain knowledge on various
outcome(CLOs) components of nuclear and organellar genome, with
special reference ta their regulatory role. They can
understand the principal mechanisms of genome
replication, maintenance, function and regulation of
expression. Students can be able to apply statistical
methods to biological data, understand the principles of
experimental design,and interpret statistical results in
the context of plant biology research.
6 Credit value 6 credits
Part B: Content of the course
Units Topics No of
Lectures
L Discovery of cell and cell theory 15
The Vedic period and the early texts (Gotra and Pravaras) on genetics.
Prokaryotic vs eukaryotic cells
Structural organization and function of intracellular organelles
169
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Actlivity: Churt preparation on ccll organelles

IL.

Chromosomes and cell cycle :

Characteristics of chromosomes in different plant groups. Chromosome
-structures and components .Specialized chromosomes, Numerical and

structural changes in Chromosome.

Cell division and cell cycle, Cycline , Cycline -dependent
kinases(Cdks),Anaphase Promoting Complex(APC/C),Apoptosis

Activity: Group discussion on diseasses due to abnormalitie in

chromosomes

15

L

Mendelian Inheritance : Monohybrid cross and Law of segregation,
dihybrid crosses and Law of independent assortment, Gene interaction,
co- dominance and lethal allele; extra nuclear inheritance, chloroplast
DNA and mitochondrial DNA. Crossing over, mechanism of genetic

recombination. Molecular basis of mutation

Activity: Chart preparation on interaction of genes

15

V.

Genome organisation

Genome organization, Nuclear DNA content, C-value paradox, Cot curve
and its Significance DNA packaging, unique and repetitive
DNA,Satellite DNA , in situ hybridization of satellite DNA ,Introns

and their significance.

Activity:Group discussion on evolution of genes

Gene structure and expression

Gene structure and expression: Fine structure of gene, Cis-trans test,

RNA splicing, regulation of gene expression in prokaryotes and

eukaryotes.

Activity:Group discussion on Gene expression

15

o
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VI Biostatistics: 15
Graphical representation of data

Measurement of central tendencies, Standard deviation, standard error,
Probability rules, Chi-square test, correlation, regression analysis,

Analysis of variance.

Activity: Chart preparation on Graphical representation of data

PartC:LearningResources

(Textbooks,Reference books, other resources)

Atherly, A.G. Girton, J.R. and Mc Donald, J.E.1999. The Science of Genetics: SaPosts college
publishing, Fort Worth, USA.

Burnham, C.R.1962. Discussions in Cytogenetics, Burgess publishing Co. Minnesota.
Busch. H. and Rothblum. L.1982. Volume X. The cell nucleus rDNA part A. Academic press.

Hartl, D.L. and Jones, E.W.1998. Genetics: Principles and Analysis(4th edition). Jones and
Bartlett publishers, Massachusetts, USA.

Hatti, D.L.and Jones, E. W.2006. Genetics:Principles and Analysis(5th edition). Jones and
Bartlett publishers, Massachusetts, USA.

Khush, G.8.1973. Cytogenetics of Aneuploids. Acedemic press, New York, London.
Lewis, B.2000 Gene7. Oxford University Press, ew York, USA.

Lewis,R.1997, Human, Genetics: Concepts and Application (2nd edition). WCB McGraw, Hill,
USA.

Wiley and Sons Inc.,USA.

Lewin, B.2006. Genes 7, Oxford University press, New York.

Albetis, 8., Bray, D., Lewis, J., Ratf, M., Robetis, K., and Watson, J.D.
Molecular Biology of the Cell. Garland Publishing: Inc., New York.

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

13.Sen S and Kar Dipak.2005.Cytology and Genetics,Narosa Publiction House,NewDelhi .

14.Mukherjee Pranab.2016.Introduction to Biostatistics, SChand &Co Pvt. Ltd.
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15.Sharma Archana and Sen Sumitra,2002,Chromosome botany,Oxford and IBH

publication

16.https:www.esp.org/mol-bio.pdf

Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(CCE):40marksUniversityExam(UE)60marks

Internal assessment: a)Class test 40 marks -
Continuous b)Assignmnt/Presentation/Project
Comprehensive report

Evaluation(CCE):40

c)Appropriate weightage of

attendance in the class

External Assessment Theory paper as per university 60 marks

examination

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC on:

Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches and
evaluation reforms2021.

' 2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as
applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.
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PIrT Bt W SR PIfRrep1 Rigia

RF I 3R FERBT W URMAF TY: T 3R YR (Gotra and
Pravaras). UIBRAICDH 3R g s DG  SIRDIRB
BIRABI BT TREFAAD T3 3R B |

TfafafRr . IR st OR = TR BT

15

I
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ST &7 39-fg YHOT (In situ hybridization of satellite DNA).
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v, ot v oy sifirarfay 15 |

S YRy 3R 3ifyenfag (Gene structure and expression), ST &1 J&H
R, Ry -2iy wlerr, siReeg Reafi (R splicing), MPHRICH
3R @m}[ ERvic sf¥aafad &1 fafgms (Regulation of gene

expression in prokaryotes and eukaryotes).

wfafafly : s siftraier w wgg =)

VL ol HifEre: 15
3Bl BT DI =T (Graphical representation of data )

B3t YqRid! 1 Ao, A freeH, T 3, wiftrar (Probability)
& FTH, PR () Themr, ve-dey (correlation), NI faamor
(Regression analysis), faeRT fazaiwor (Analysis of variance).

Tffafr: Ser a1 Tfbea Frego w91 J9R B2

L

Part C:Learning Resources:

(TTETET, TR e, ey HETE)

Atherly, A.G. Girton, J.R. and Mc Donald, 1.£.1999. The Science of Genetics: SaPosts college

publishing, Fort Worth, USA.

Burnham, C.R. 1 962. Discussions in Cytogenetics, Burgess publishing Co. Minnesota.

Busch. H. and Rothblum. L.1982. Volume X. The cell nucleus rDNA part A. Academic press.

Hartl, D.L. and Jones, E.W.1998. Genetics: Principles and Analysis(4th edition). Jones and

Bartlett publishers, Massachusetts, USA.

Hatti, D.L.and Jones, E. W.2006. Genetics:Principles and Analysis(5th edition). Jones and
Bartlett publishers, Massachusetts, USA.

Khush, G.S.1973. Cytogenetics of Aneuploids. Acedemic press, New York, London.

Lewis, B.2000 Gene7. Oxford University Press, ew York, USA.

Lewis,R.1997, Human, Genetics: Concepts and Application (2nd edition). WCB McGraw, Hill,
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USA.

Wiley and Sons Inc.,USA.

Lewin, B.2006, Genes 7, Oxford University press, New York.

Albetis, é., Bray, D., Lewis, J., Ratf, M., Robetis, K., and Watson, J.D.
Molecular Biology of the Cell. Garland Publishing: Inc., New York.

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

13.Sen S and Kar Dipak.2005.Cytology and Genetics,Narosa Publiction House,NewDelhi .
14.Mukherjee Pranab.2016.Introduction to Biostatistics, SChand &Co Pvt. Ltd.
15.Sharma Archana and Sen Sumitra,2002,Chromosome botany,Oxford and IBH
~ Publication

16. https:www.esp.org/mol-bio.pdf
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1. 3{idRe Gedics & 1T gedicT Al Juiiil gR1 9R} iGxniAd=n 9= e SRyt |
TRiH YR (48R 2019), 3R &0 PO AR Teaidh R 2021 | (Pedagogical
Approaches and evaluation reforms 2021) G 3T T g

2. 3RS Yeaie+ &) TAY-TIY TR A1 14(2) F IR 3 7 & 7 arfere » sruR faaka

foar SITE (Internal assessment will be further distributed as per table given in Appendix 3 of
14(2), as applicable from time to time).
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For 1 year PG programme

(Scheme B-1)

Botany Core (Practicum) Syllabus

M.Sc.I Sememester

Part A :Introduction

Program 1 years PG Class- M.Sc.

Sem 1 Session 2025-2026

1 Course code

PC31

2 Course Title

Plant physiology and Biochemistry

3 Coursetype

Practicuin course

4 Course Learning outcome{CLOs)

On completion of this course students will able
to explain and apply knowledge of plant
processes like photosynthesis, respiration, and
mineral nutrition. Students should also be able
to understand water and solute transport, and
how plants respond to environmental ‘
stresses. Practical skills in conducting
experiments, analyzing data, and interpreting
results related to plant physiologyand

biochemistry.

Credit value

N

Pratical-04

6 Total marks

Max marks:100) ; Minimum

University Exam:60 CCE:40 passing

! marks=40

Part:B:Content of the course
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Total No of Lectures-Tutorial-practicals(08 Hours per week)

L-T P:0-0-120(Total hours)

o.

Assgnments/Practice/Survey/Fieldwork

B.List of practicals to be performed in the laboratory

No of
Hours:120

Suggested Laboratory Exercise:

2

3)

4)

5)

6)

7

8)

9)

1) Effect of time and enzyme concentration on the rate of reaction
of enzyme C e.g. acid phosphate, nitrate reductase.

Effect of substrate concentration on activity of any enzyme C
(Catalase, amaylase).
Demonstration of the substrate inducibility of the enzyme nitrate
reductase.
Determination of succinate dehydrogenase activity, its kinetics and
sensitivity to inhibitors.
Separation of isoenzyme of esterase, peroxidase by native
polyacrylamide gel electrophoresis.
To demonstrate photophosphorylation in intact chloroplast, resolve the
photoproteins by SDS-PAGE and perform autoradiography desalting
of proteins by gel filtration chromatography embaying Sephadex G-25.
Extraction of seed proteins depending upon the solubility.
Desalting of proteins by gel filtration chromatography employing
Sephadex G-25.
Preparation of standard curve of protein and estimation of protein

contents in extracts of plant material by Lowry"s Bradford’s method.

10) Fraction of proteins using gel filtration chromatography by Sephadex

G-100 or Sephadex G-200.

11) Radioisotope methodology, autoradiography, instrumentation (GM

counter and scintillation counter) and principles involved.

12) Principles of colorimetry, spectrophotometry, and florimetery /

calorimetery.

13) Determine rate of transpiration by Ganong’s photometer.

14) Determine rate of respiration in germination/young buds by Gannong’s

raspirometer.

s
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15) Determination of Osmotic Potential by incipient plasmolysis.
16) .Determination of DPD by Schardakov’s method.

17) Effect of light intensity on the rate of Photosynthesis.

18) Separation of chlorophyll pigment by paper chromatography.

Part C: Learning Resources

(Textbooks,Reference books, other resources)

Suggested Readings:

»

\ 4

Y

Heldt, HW. and Piechulla, B. 2011. Plant Biochemistry (4™ Ed.) Academic Press,
London, UK.

Chitra K'Y A practical manual of ecology, cytology ,genetics, plant
physiology,biochemistry,M/S Agrobios (India),2019

Moore, T.C. 1989. Biochemistry and Physiology of Plant Harmones (2™ Ed.)
Springer-Verlag, New York USA.

Verma SK and Verma M.A text book of plant physiology ,Biochemistry and
Biotechnology

Shingote Prashant.A practical manual for plant physiology and biochemistry,Lap

Lambert Academic press,2017.

Suggestive digital platforms web links

https://www.ncbi.nlm.nih.gov/books

https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

hups://nptel.ac.in’

https://swayam.gov.in/

https://www.mogc.oreMOQOC.org

Part D-Assessment and Evaluation
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Suggested Evaluation methods
Maximum marks:100
Internal Assessment(CCE): 40

External assessment(UE): 60

Internal assessment: a)Class test 40 marks

Continuous Comprehensive | b)Assignmnt/Presentation/Project

Evaluation(CCE):40 report

c)Appropriate weightage of-attendance

in the class

External Assessment Practical paper as per university 60 marks
examination
Grand total 100
Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC
on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches
and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as
applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.
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For 1 year PG programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sc.] Sememester

Part A :Introduction

Program 1- years Class- M.Sc. Sem 1 | Session 2025-2026 -
PG

1 Course code PC32

2 Course Title Cytology,Genetics and Biostatistics

3 Coursetype Practicuﬁ course

4 Course Learning outcome(CILOs) On completion of this course students will able

to understand cell structure and function, apply
genetic principles, and analyze biological data
using statistical methods. They will learn in
identifying cell organelles, understanding cell
division, analyzing inheritance patterns, and

interpreting statistical results from biclogical

experiments.
S Credit value Pratical-04
6 Total marks Max marks:100) Minimum
University Exam:60 CCE:40 passing
marks=40

Part:B:Content of the course
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Total No of Lectures-Tutorial-practicals(08 Hours per week)

L-T_P:0-0-120(Total hours)

P. Assgnments/Practice/Survey/Fieldwork No of
Hours:120

B.List of practicals to be performed in the laboratory

1. Collection and growth of plant materials for study of Mitosis /
Meiosis.

2. To study different stages of Mitosis.

3. To determine the mitotic index of given plant material.

4. Study of Meiosis in given plant material.

5.Effect of Mutation on germination of seed eg. T rigonella.

6. To prove Mendel’s law of Segregation.

7. To prove Mendelian Monohybrid ratio.

8. Numerical exercise on Mendel’s dihybrid crosses, gene interaction
and genetical mapping.

9. To calculate the value of X? to test the goodness fit of

experimental results.

10. Exercise on Laws of probability (single coin toss and double coin
toss)
11.Numerical problem on mean ,mode and medium

12. To determine the standard deviation and standard error

Part C: Learning Resources

(Textbooks,Reference books, other resources)

Suggested Readings:
> Sen S and Kar Dipak.2005.Cytology and Genetics,Narosa Publiction

House NewDelhi
> Mukherjee Pranab.2016.Introduction to Biostatistics, SChand &Co Pvt. Ltd.

» Hariprasad N and henna BP .Cellbiology and genetics Lab manual.

!
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> Satguruprasad.Fundamentals of biostatistics ,Emkay publication.
> Raghuvanshi R K. and Siddique Practical exercise in Cytology ,Genetics plant
breeding and biostatistics,CBS publishers
> Practical Cytology ,Applied Genetics and Biostatistics,Himalaya publishing House
pvt.Ltd.
Suggestive digital platforms web links .

https://www.ncbi.nlm.nih.gov/books

https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.oreMOOC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks:100
Internal Assessment(CCE): 40

External assessment(UE): 60

Internal assessment: a)Class test 40 marks

Continuous Comprehensive | b)Assignmnt/Presentation/Project

Evaluation(CCE):40 report

c)Appropriate weightage of attendance

in the class

External Assessment Practical paper as per university 60 marks
examination
Grand total 100
Remarks/Suggestions:

@/} 184




1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches

and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.
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For 1 —year PG Programme having minor practicum  Session:2025-2026

M.SC. Botany Sem -HII

Course title Total

Course code

CC-41 Molecular Biology, Biotechnology and genetic engineering | 60+ CCE
40=100

CC-42 Plant ecology and environment 60+ CCE
40=100

PC41 Practical based on CC-41 60+ CCE
40=100

PC-42 Practical based on CC-42 60+ CCE
40=100

Part A:Introduction

Course code

CC41

Course Title

Molecular Biology, Biotechnology and genetic engineering

Coursetype

Core course

Prereqisite

As per NEP a student may be admitted to a | year PG
programme after a 4 year bachelor degree(Honours) or 4
year bachelor degree (Honours with Research) in the
concerned major/minor subject of UG or after completing
1 year PG diploma with minimum 40 credits in the

concerned subjects

Course Learning outcome(CLOs)

After completion of the course,Students will develop an

understanding of genes, gene expression. Students will




molecular techniques.

have knowledge on nuclear organization, DNA structure,
replication and repair, transcription, translation and protein

sorting. Students will also gain practical skills in various

Credit value

5 credits

Total marks

Max marks(40+ 60=100) Minimum passing marks=40

Par

t B:Content of theCourse

Units Topics No of
lectures

I Molecular structure and replication of DNA: 15
DNA structure, chemical nature of DNA, Molecular structure of DNA and
RNA, B -DNA and Z — DNA. Identification of genetic materials.

Replication of DNA ,Mechanism of DNA replication in Prokaryotes and
Eukaryotes. Replication errors and their repairs. DNA damage and repair.
Transposable genetic elements

Activty:Chart preparation on different types of DNA.

IL. Expression of Genome and Gene regulation: 15
Fine structure of Gene, Split gene, overlapping gene, Mechanism of
transcription in Prokaryotes and Eukaryotes. The Genetic code.

Regulation of transcription, Processing of mRNA. Translation in :

1
prokaryotes and Eukaryotes. :
Activity:Group discussion on Gene regulation

I Protein targeting and sorting: 15
Physical, chemical properties of genome, types and strategies for genome
analysis. Gene mapping .Protein profiling. Targeting of proteins to
organelles, mechanism of sorting and regulation of target transport.
Activity:Chart preparation on gene mapping

L
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Plant Tissue Culture: General introduction, History and scope and basic

concepts, laboratory organization; media preparation and sterilization
techniques,
Nutrition of plant tissue - Growth limiting factors, Concept of cellular

differentiation and totipotency, Types of culture, Embryo and endosperm

culture, Induction and maintenance of callus and suspension culture.

Somatic embryogenesis,

Activity:Visit to plant tissue culture laboratory

15

Protoplast and somatic hybridization

Isolation, fusion, culture, hybrid selection and regeneration of Protoplast
and possibilities with special reference to crop plants, Limitation of
protoplast research, Somatic hybridization and selection mechanism for
hybrids and cybrids, cell line selection through catlus/suspension culture for
the production of stress resistant plants, their application in crop

Improvement

Activity:Group discussion on application of plant tissueculture

15

VL

Genetic engineering: Recombinant DNA technology and its Tools-
Cloning Vectors (Plasmids, Bacteriophage M13 Cosmids, Phasmid,
Lambda YACs, BAC Vectors), Restriction enzymes and others-Types and

applications.

Transgenic plants: Agrobacterium mediated gene transfer

Molecular techniques-Basic concept, principles, techmque and
application, Gel electrophoresis. In situ hybridization, Southern blotting
technique, Northern blotting technique, Western blotting technique and

Dot blots technique.

15

e
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Imunlogical techniques: Enzyme Linked Immunsorbent Assay(ELISA).

Activity: Group discussion on Genetically modified crops or

bioengineered crops and ethical issue

PartC: Learning Resources

(Textbooks,Reference books, other resources)

1.

10.

11

.

12

13.

14.

15.

Brown, T.A. (2018) Genome (4™ ed.) Garland Science, Taylor and Francis Group,
LLC.

Primrose, S.B. and Twayman, R.M. (200) Principles of Genome Analysis and
Genomics (3™ Ed.).Blackwell Publiation.

Raphle, R. and Walker, J.M. (2007) Molecular Biomethods Handbook. Humana Press,
Totowa, New Jersey.

Watson, J.D., Gann, A., Baker, T.A., Levine, M., Bell, S.P., Losic, R., Harrison, S.
2014. Molecular Biology of the Gene. (7" Ed.) Pearson Education, Inc.

Krebs, J., Goldstein. E., Kilpatrick, S. 2014. Lewins Genes XI. Jones and Barlett
Learning.

Hartl, D. and Jone, E.W. 2001. Genetics: Analysis of Genes and Genomes. Jones and
Bartlet Publishers.

Bhojwani, S.S. and Razdan, M.K., (1996). Plant Tissue Culture: Theory and
Practice.

Elsevier Science Amsterdam. The Netherlands.

Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and
Applications ofrecombinant DNA. ASM Press, Washington

10. Bhojwani, S.S. and Bhatnagar, S.P. (2011). The Embryology of Angiosperms.
VikasPublicationHouse Pvt. Ltd., New Delhi. 5th edition. '
11.Snustad, D.P. and Simmdns, M.J. (2010). Principles of Geneties. John Wiley
and Sons, U.K. 5th edition.

12.Stewart, C.N. Jr. (2008). Plant Biotechnology & Genetics: Principles,
Techniques and Applications. John Wiley & Sons Inc. U.S.A.

114 .P. K. Gupta.(2008). Molecular Biology and Genetic Engineering , Rastogi
Publications,New Delhi

15.Anil kumar and Priti Maheshwari(2003)Text book of biotechnology,Agrtech
publishing Academy.

. https://acrobat.adobe.com/id/um:aaid:sc:AP:54d2c4a8—7437-4208-9946-3a1a72d1 8389
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Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(C CE):40marksUniversityExam(UE)60marks

External Assessment

examination

Internal assessment: a)Class test 40 marks
Continuous b)Assignmnt/Presentation/Project
Comprehensive report
Evaluation(CCE):40 c)Appropriate weightage of

attendance in the class

Theory paper as per university 60 marks

Remarks/Suggestions:

1 Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches
and evaluation reforms2021.

2 Tnternal assessment will be further distributed as per table given in Appendix 3 of 14(2), as
applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

¢\
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1- gufg Hioft wrfepn & f%rq o uqq Hfaeen (Major Practicum) S0 %

A : 2025 -2026

TATHM. afa fasmr 99— 1

USUSRH BIs | ursuwmy e

P

41 SioTfacs Safas, S Uenfis! ok seie 60+ RN 40=100

genetic engineering)

geiifrafe (Molecular Biology, Biotechnology and

eft-a2 g1y uikfyfast ik qtlfaTUT(Plant ecology and 60+ TS 40=100
environment)
TRita1 CC41 R 3f1uTiRd Mfdesa 60+ TRIE 40=100
WRit-42 CC-42 W 31yt Ve e 60+ HIRAE 40=100
WM T : ufgyg

1 ' IGUhH IS CC41

2 reusH e ST Sfafas, o9 wreifiret ol ofrqafes
ESIBLIEYS

3 UTSU$HH PR A UledsH

4 gaften TRW & ER 5 om ) ot F dafig
THEAER favg | 4 aeffg @rae feuh (eifd) @
4 avifg e S (oo & Ty o) % are
afad fawdl o g7ad 40 Hfee F Ty 1 9y

200
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Uioll fSwi T OR1 #37 & 91g 1 o UTelt ey
H g1fgen fean < g g

UTaashH JRaq & giRumy
GILSED

UISAhH GRT HA & d1G BH| D] SHUIfdDh TR W
aiell @t qunferit &1 e aug W g, o
iRl Ybdl iR fasrarere ufkarst & ufa
I ufaferard fiad &1 BET & IRATY] 96,
IR I Bers & IR | I 81 I8 g Wi
ST WreifIeT 3R ShF WFIRUT 8iR UTed Sdd
Fae & aiel $ IR W SR et |

6 hfsT

ERRIEE

HfYHAHT 3B (40+ 60=100) FATH I =40

HRT & : UTSahH St AT

ECaH ECat

et Ft snurfaes wvae oy ufagfa 15

SITAT WT, ST B INAAD TPHid, SITAT 3R RTAT DI
3Ufdsd W, d-3ITU SR SS-3IUAT; ke gardf
UggM: ST Bt GRIERT a1 Ufddhid (DNA replication); SIEaRes s

(Replication errors) 3R 39! RWd; Sy &fd 3R IR ( DNA
damage and repair ); m 31133&]35' <ed ( Transposable genetic

elements ).

Tifafafer . faftrs yeR & Suaw R a1 TR B3|

IR g A e gRER @ kil g

II.

SiHm Y eiftrafad ofik sita fafra= -
St @l & I, fauifea S o (Split gene), ffeRAfthT oA

15

™\
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(Overlapping gene), m 3R W‘ﬂ?\ﬂ Ee| 3{3@1@7{ DI
W( Mechanism of transcription in Prokaryotes and Eukaryotes );
Nrﬂam BIS; 311@[‘@:[ @1 fafgaa ( Regulation of transcription);
mRNA &7 JIIBT ( Processing of mRNA); WHRAeY 3R gHRAiey

L] 3{JdIG ( Translation in prokaryotes and Eukaryotes).

nfafafer: siv fafam w g == i)

1L

mé= agdievr ok iéas‘( Protein targeting and sorting):

oA & Hifds, I9E o WY R & R geR SR
JurIferr (Types and strategies for genome analysis); iG] ﬁfﬁ"T; SIGiE]
UIBTSIeT; Ui & Sl e aferd s (Targeting of proteins to
organelles); W]_g D1 UfhaT 3R eRAIE Z;Wq‘ré &I fafaaa (mechanism

of sorting and regulation of target transport).

wfafafyr . <= 8t W =1 SR s

15

Iv.

Uey SHd® Hadd: g uRed, sfaem ok & aur g
SAYROTY, FERTIT HT6; FfSar 3ard &R §efiexul a1 (media
preparation and sterilization techniques) UTGd SHdd HT GravT - gfg Wfirg
TR I PR, BB fadeT iR ARGEH @t srauron. Yaeq ¥
TBR, YOI 3R TSR dadq, Sag ik FeaT Saef &1 Ror aiR
¥RYI] ( Induction and maintenance of callus and suspension culture);

afew YOS (Somatic embryogenesis).
nfAfafr: grey FHae Gae v By

15

Mewre 3k e Ty (Protoplast and somatic hybridization)

B Tl & o Tef & tieiane &1 Quaeur, G, JaeH, Y
T 3R GRS qdT Hue dreft & fady Geuf & Iuamd (teolation,
fusion, culture, hybrid selection and regeneration of Protoplast and

possibilities with special reference to crop plants); UIeIERe Gfﬂﬂ?ﬂq Pl

15

M
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TN, TR TR GT3feTs o foru afed Hepsvr 3R =0 o ; ara Ufakien
el & SeTe & oy g Fiefsm a1 & Ao § I a1 799 (
Cell line selectioh through callus/suspension culture for the production of

stress resistant plants) Ud Bad GUR H 37HT U

nfafafer : UGy SHaw Yo & SIEyE W g =i

VL

a{ﬁamssﬁﬁuﬁw

T ho e e SR T Sudew; Gl GensH
(Restriction enzymes) 3R FA-UBR 3R GWANT TwiE T
TR AORIAT S RIFIGRYT (Agrobacterium mediated gene

transfer).

IGYABURITATA( Gel electrophoresis); I9-TI¢ BRSO, TI3UH
ST TGhIP ( Southern blotting technique), 1o AN APHAIP (
Northern blotting technique), A% AT THAP ( Western blotting
technique ) 3R i SATCH AH-1d( Dot blots technique). FRAATIGA
debidh: TogH foide SIS THW (ELISA). o
Tfafafy: sgafie ¥u I I=NT Baal 1 I9-Seifaier wadr R
e 4E, W wigg ==t

15

YT 3 : e & TG Part C:Learning Resources

(UTSTYEas, ey graas, /g Tre)

1.Brown, T.A. (2018) Genome (4™ ed.) Garland Science, Taylor and Francis Group,

LLC.

2.Primrose, S.B. and Twayman, R.M. (200) Principles of Genome Analysis and Genomics

(3" Ed.).Blackwell Publiation.

3.Raphle, R. and Walker, J.M. (2007) Molecular Biomethods Handbook. Humana Press,

Totowa, New Jersey.

M,
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4.Watson, J.D., Gann, A., Baker, T.A., Levine, M., Bell, S.P., Losic, R., Harrison, S. 2014.

Molecular Biology of the Gene. (7" Ed.) Pearson Education, Inc.

5.Krebs, J., Goldstein. E., Kilpatrick, S. 2014. Lewins Genes XI. Jones and Barlett

Learning,

6.Hartl, D. and Jone, E.W. 2001. Genetics: Analysis of Genes and Genomes. Jones and

Bartlet Publishers.

7.Bhojwani, S.S. and Razdan, M.K., (1996). Plant Tissue Culture: Theory and
Practice.

8.Elsevier Science Amsterdam. The Netherlands.

9.Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and
Applications ofrecombinant DNA. ASM Press, Washington

10. Bhojwani, S.S. and Bhatnagar, S.P. (2011). The Embryology of Angiosperms.
VikasPublicationHouse Pvt. Ltd., New Delhi. 5th edition.

11. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and

Sons, U.K. 5th edition.

12. Stewart, C.N. Jr. (2008). Plant Biotechnology & Genetics: Principles, Techmques

and Applications. John Wiley & Sons Inc. U.S.A.

13. P. K. Gupta.(2008). Molecular Biology and Genetic Engineering, Rastogi
Publications,New Delhi

14 .Anil kumar and Priti Maheshwari(2003)Text book of biotechnology, Agrtech

publishing Academy.
. . https://acrobat‘adobe.com/id/um:aaid:sc:AP:54d2c4a8-7437-4208—9946—33la72d1 8389

T Steie R HeaieT

GITT U G5 P Rl
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SHidR® Tedidp: &) DT URIET (Class test) 40 3P
Jdd STTUD Y b+ o sragHe / wgfer / afkaiem
@RI 40 foard
) ®e § Iuryfd &1 3R wea
TRl eI fayfdenaa wien & sFAR Rrgid | 60 3@
TR
feaforatgga:

1. 3TdRP i & forg Yeaie His goiidt gr1 SRt e 3= e gyl 3
TEIHA UR (78R 2019), 3R aifire W0 3R Gearie= GUR 2021 | (Pedagogical
Approaches and evaluation reforms2021) W 3T BHIT|

2. SHTARS Heaich B! FHA-THT W A1 14(2) F GRIIT 3 F & 75 aieret F ogar

faafva feean SITUIT (Internal assessment will be further distributed as per table given in
Appendix 3 of 14(2), as applicable from time to time).

3. Y 3R Ufdeesnt g1 & forg ur wferere 40% (I o) 8711 T 79 &Y SR (Course)
Wm%mmﬁmmqﬁ&ﬂ@ndTennExam)ﬁ G- T 40% 3B

T B3 g
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PartA:Introduction

1 Course coe cC42

2 Course Title Plant ecology and environment

3 Coursetype Core course

4 Prereqisite To study this course, a student may be admitted to a

2 year PG programme after completing 3 year

Bachelor Degree, subject to eligibility conditions of

that PG programme
5 Course Learning Students will gain a comprehensive understanding of
outcome(CLOs) plant interactions with their environment, including

biotic and abiotic factors, and their role in
ecosystems. They will also learn about plant
distribution, diversity, conservation, and adaptation to
changing conditions, including climate

change. Additionally, students will develop skills in

ecological research, data analysis, and critical thinking.

6 Credit value 6 credits
7 Total marks Max marks(40+ 60=100) Minimum passing
marks=40

Part B : Content of the course

No of

Unit Topics
lectures
L Ecology and Ecosystem: 15

Types of forest described by Rishi parasar

Contribution of Indian Scientist in the field of Ecology and

Environment (Prof. Ramdeo Mishra).
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Environment and Ecology: Climate and Topographic factors;
Edaphic Factors; Biotic Factors; Concept of Freshwater Ecology;
Marine Ecology; Estuarine Ecology; Terrestrial Ecology; Desert

Ecology;

Activity: Group discussion on relationship on Ecology and

Environment

II.

Plants-Environment relations: Adaptions and evoluticns in plants for
abiotic factor (light, Temperature, Water, minerals) biotic factors

(herbivory, interspecies competitions

Activity: Field observation on plants due to climatic changes.

15

III.

Population Ecology: Characteristics of a population (Size, Density,
Natality, Mortality, Abundancé, Dispersion patterns, Age structure
etc.); Factors affecting population growth (density-dependent factors
and Density-independent factors) and population growth curves;
population regulation; life history strategies (r and K selection);
Concept of metapopulation — demes and dispersal, interdemic

extinctions

Activity: Field study on Density and abundance and frequency

15

Iv.

Species interactions and Community Ecology: Influence of vegetation
on climatic condition, weathering and topography, soil; Interaction among
plants; Interaction between plant and animal (Herbivory, Carnivory,
Pollination, Seed dispersal by animals, mycorrhizal symbiosis). Nature of
communities; community structure (in space — biodiversity; and in time —
Succession) and attributes; levels of species diversity and its
measurements; community dynamics and factors affecting it; concept of

Ecads, Ecotypes, Ecological niche, edges and ecotones.

Activity:Field study on different morphotypes in a population

15

Ecosystem Ecology: Ecosystem structure; ecosystem function; energy
flow and mineral cycling (C,N,P); Primary Production and decomposition;
Structure and function some Indian ecosystem: terrestrial (forest,

grassland) and aquatic (fresh water, marine, estuarine).

15

N4
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Activity: Chart preparation on Energy flow and mineral cycling

VI. Pollution Ecology and Conservation:

Types, causes and effects of pollution; Greenhouse effect; major effects of
Climate change. Utilization of Resources from forest, grassland and
aquatic habitat; World centers of primary diversity of domesticated plants;
Secondary Centers of origin. Principles of Conservation; JIn-situ
conservation: Sanctuaries, National parks, Habitat conservation practices,
conservation for forests, range, soil and water; Ex-sifu conservation- '

Botanical gardens, gene bank and cryo-banks

Activity: Chart preparation on Graphical representation of data

Part C:Learning Resources
(Textbooks,Reference books, other resources)
Sharma, P.D. 2009. Ecology and Environment. Rastogi Publication. Meerut.

Krebs. C.J. 2014. Ecology: The experimental Analysis of Distribution and abundance (6th Ed.).

Pearson Education Ltd. America.

Gurevitch, J., Scheiner, S., Fox, G.A. 2021. The ecology of Plants (3rd Ed.). Oxford University Press.
Singh, V. 2024. Textbook of Environment and Ecology. Springer Nature Singapore.

Bowman, W.D., Hacker,'S.D., Cain, M.L. 2017. Ecology (4th Ed.) Sinauer Associates. USA.

Sher, A.A., Manuel, C., Molles, J.R. Ecology: Concepts and Application (9th Ed.). McGraw Hill,
New York.

Begon, M., Harper, J.L., Townsend, C.R. 1996. Ecology. Blackwell Science. Cambridge.

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

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

Kormondy, E.J. 1996. Concepts of Ecology. Prentice-Hall of India Pvt. Ltd., New Delhi.
Suggestive digital platforms web link

https://highereducation.mp.gov.in/?page=2wxzkCTrFZmhC4di2oGkQw%3D%3D

https://iksindia.org/documentaries.php

Suggested equivalent online courses and web sources:

@5 o

https://www.mooc.org




https://swayam.gov.in

https://nptel.ac.in

Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(CCE):40marksUniversityExam(UE)60marks

Internal assessment: a)Class test 40 marks
Continuons b)Assignmnt/Presentation/Project
Comprehensive report

Evaluation(CCE):40

c)Appropriate weightage of

attendance in the class

External Assessment Theory paper as per university 60 marks

examination

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogicalApproaches

and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.

%
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YT € : Uiy

UI6ushH Ble cCca2

e H e urey uilkfRufast 3k gafavor

UISThH UBR T UGk H(Core Course)

gaften Tl & R et 8@ @ gt & defed
wE/AER fawa & 4 adffg wae & (@i @
4 geffa e feht (oo & Wy i) & wre @
el fawal # gHaw 40 Hide & Wy 1 I
Yot e [ e & a1e 1 aufa ol srfwa
# e faar 1 wwar 81

UIaTshH Ue & uikomd S B Gl Bt 3T TaiaRul & iy Sicfdara,

GIEED SRF IR T IR IR uRRRS a7 &
IP! HYfHHT S IR T UG T UYd g1 el
F faaru, Rfudr, TRevr 3R Sy uRaa Ifgd
Feadl tRiRfaa ¥ ufa erga & aR # +f )
g ofaled, B ukiRfae orgdyE, sa
fazemy ok seleeTs 99 O oRe fasRia
I

wiec g 6 hise

$d ATH SHfABTH 3B (40+ 60=100) AT JAO 3HPH=40

YT &t : GTSUHH $) fawg-a¥g
fawg TN
CAREGC! |
giRfRifaet sk TiivfRufast o 15
RIR gRI aftfd 91 & yoR; uikiRufae! ok wafaror & &7 7 |




YR a1 BT ARG (1. e TH3) |

yafeRor & uifRufast: woay vd _Eehie sRe; Sy
PR®; Wide BRP; M3 @ RS B s@urom, T
ukfRfde!, e uiffie), wefn ofife), YaH
uifefRufeaa);

nfafafe: wifRifaw! iR Tafwu & dey w wwg 4 |

IL.

W-ggiRe §9Y: ifde BRe (WHT, qUgH, o, @)
Sfdd IR® ( RN, RSy ufrmyh ¥ Rw duf o
SIHa 3R faeT|

niafafer: Searg uladT & FRo dl W) &7 sade |

15

IIIL.

SeEn TR Sien @t RRva (omeR, 99d, o9
R, TG R, Igarad, fSeeiq I, omg Wamm anfe); seen 9f
B gUIfad S I PRSP (TA-FR BRP R TTa-ds
PHRP) 3R TTHRAT IS TP (Population growth curves): TN
fafgmT (Population regulation); Sfiaw gfersra Tor-ifa? (R 3R K
G); HUAR @} QURUT - 9 SR HAG (Demes and
dispersion), 3fdR-SHUTRHFBIY fIGCAT (interdemic extinctions).

afafafty : Mol & g7, TRRAT 3R Mgy R whe w2 |

15

Iv.

yenifa Sia:febar SR e wRfRAfY®Y : Sy R, smem ok
W, ﬁ@}f TR A BT YHIG (Influence of vegetation on climatic

condition, weathering and topography, soil); aref & dig faforar: Ay ;

IR TARI & e ia:fhar ( THRRY , HREERY , WAL SHER) gRT
SIS Tad, ARBRISSA Feuia) | Tardl $ upl; Fer I
(R F - g fafdera ; iR w7 # - sy &R fadwan desge):
yoriferdt 3t fafatdr & wR ok s} 119, Tgerg @ iy SR 39
THfdd P I BRP; SHIGY |, IHICRW, GRS Sirar

v(EcoIogical niche), fpme (Edges) AR SDHICH DI TR |

15

¥\
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TR : S & a1 S a-UPR] R & &I |

TR d3 TR TR & wRe, aRiRufde! @
w;wfmah?@ﬁawm(@,mm);mmmaﬁ?
m;@mqm@maaﬁmmm;w@um
WITE) 3R Sty (HioT o, 9=, G|

TRIRIfRY: Sl vare ok B Ieh 0l R ¢ IR 63T |

15

VL

TguoT TIRTRUFIPT SR WR&oT
w%m,waﬂmuﬁ;mqm;muﬁafﬁé
poracc ARoLY I T, TR IR Seg A § el B IuAr;
=y Ul @ wufe Rfdydr & @Y $% (World centers of
primary diversity of domesticated plants); ot & fadas o
(Secondary Centers of origin). TR&DT P Rgid; §7#g We:
SURTE, ETF I, AT YRET Hfgeg, o, ¥, fAg) oiR Ot &1
TR, TeRE g IR TTRUR I, S 3 SR B -9

Tffafr . sraRod a1 AP IAH BT Y

15

il
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Part C:Learning Resource

9

(TeagRas, e gdd, 39 §ared
Sharma, P.D. 2009. Ecology and Environment. Rastogi Publication. Meerut.

Krebs. C.J. 2014. Ecology: The experimental Analysis of Distribution and

abundance (6th Ed.). Pearson Education Ltd. America.

Gurevitch, J,, Scheiner, S., Fox, G.A. 2021. The ecology of Plants (3rd Ed.).

Oxford University Press.

Singh, V. 2024. Textbook of Environment and Ecology. Springer Nature
Singapore.

Bowman, W.D., Hacker, S.D., Cain, M.L. 2017. Ecology (4th Ed.) Sinauer

Associates. USA.

Sher, A.A, Manuel, C, Molles, J.R. Ecology: Concepts and Application (Sth
Ed.). McGraw Hill, New York.

Begon, M., Harper, J.L, Townsend, CR. 1996. Ecology. Blackwell Science.

Cambridge.

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

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

10) Kormondy, E.J. 1996. Concepts of Ecology. Prentice-Hall of India Pvt. Ltd,,

New Delhi.

garard® f3fored wewid a4 fde

https://highereducation.mp.gov.in/?page=2wxzkCTrFZmhC4di2oGkQw%3D%3D

https://iksindia.org/documentaries.php

T 7T TG TS UIeashH IR a9 Ald

: https://www.mooc.org

https://swayam.gov.in
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YT S-Hed i 3R Heaid

YU 71T GIH & b
¥ ar 3id: 100
T IS el (GIS): 40 37 yfenera wiar (g8) 60 3ic

3ia® W D) BT TR1&T (Class test) _ 40 3P
S e | ) ereie /R / o
@RtE):40 frard
M) e H IufRufa o1 3fad A8
ST Tl fasyframe e & SFER Risid TR | 60 3f®
feaforaTgzma:

1. SR TEaie R qeaie e goieh gr1 o feenfd= S= e St A
i GUR (TdR 2019), IR AafOre P10 SR HedicvT JUR 20211 (Pedagogical
Approaches and evaluation reforms 2021) TY 3yTiRd g1

2. 3Hidfes Heaie & T -0 IR AN 14(2) & IRIRAY 3 # & 17 aiferest & AR faald
341 SITTT (Internal assessinent will be further distributed as per table given in Appendix 3 of

14(2), as applicable from time to time).

3. 21 o ey 9t & g o wfirerd 40% @8 @) 811 T B B
W(Course)mWQ%mméﬁ? 3ifaw arafd odief (End Term Exam)#d -
T 40% 3P YT B g

A
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For 1 years PG programme

{(Scheme B-1)

Botany Core (Practicum) Syllabus

M.Sc.II Sememester

Part A :Introduction

Program 2 years PG Class- M.Sc. Sem 11 Session 2025-2026
1 Course code. PC41
2 Course Title Molecular Biology, Biotechnology and genetic -

engineering

3 Coursetype

Practicum course

4 Course Learning outcome(CLOs)

Practical Molecular Biology, Biotechnology,

and Genetic Engineering courses aim to equip

| students with the foundational knowledge and

hands-on skills to understand and manipulate
biological systems at the molecular level. Key
learning outcomes include mastering
techniques like DNA/RNA isolation, PCR, gel
electrophoresis, and transformation, as well as
understanding gene expression, cloning, and

genetic engineering principles
= o o

5 Credit value

Pratical-04

6 Total marks

Max marks:100) Minimum
passing

marks=40

University Exam:60 CCE:40

Part:B:Content of the course
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Total No of Lectures-Tutorial-practicals(08 Hours per week)

L-T_P:0-0-120(Total hours)

S. Assgnments/Practice/Survey/Fieldwork

B.List of practicals to be performed in the laboratory

No of
Hours:120

(V%)

© N s

10.
11.
. To demonstrate fermentation technique.
13.
14.

15.
16.
17.
18.

To visit Biotechnology Lab.

Principle working & uses of instruments. Laminar air flow, Autoclave,
Incubator, IIot air oven, Gel Electrophoresis.

Preparation of culture media, Nutrient Agar, Nutrient Broth, Eosin Methylen
Blue Agar, MacConkey Agar media.

Isolation of bacteria by streak plate method.

Isolation of bacteria by pour plate method.

To determine the growth characteristics of E. coli using plating technique.
To determine the growth characteristics of E. coli using turbidimetric method
Demonstration of gel for electrophoresis.

Isolation of Rhizobium from root nodules

To study the effect of antibiotic on growth of micro organism.

To demonstrate fermentation technique.

Preparation of Plant Tissue Culture Media.
Sterilization techniques- Sterilization of glassware, tissue culture, media
and explant.
Demonstration of callus culture Technique.
Demdnsfrétion of Androgenesis in Datura.
Demonstration of Orgaho gehsis.

Demonstration of Somatic embryogensis.

Part C: Learning Resources

(Textbooks,Reference books, other resources)

M
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Suggested Readings:

De Kalyan kumar. An introduction to plant tissue culture,New central book agency

vV Vv

Nagar S and Adhav ,Cytology and Molecular biology,Agrobios

> Ried Noel R and Holt John G .Begeys manual of systematic Bacteriology vol 1,Willium and

wilkins
> Narayan swami S.plant tissue culture ,TataMcgraw hills2002
> Rapley Ralph and John M Walker.Molecular biomethods Handbook, Humana press

Suggestive digital platforms web links .

htips://www.ncbi.nlm.nih.gov/books

bttps://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.orgMOQC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks: 100
Internal Assessment(CCE): 40

External assessment(UE): 60

I
Internal assessment: a)Class test . 40 marks

Continuous Comprehensive | b)Assignmnt/Presentation/Project

Evaluation(CCE):40 report

¢)Appropriate weightage of attendance

in the class

External Assessment Practical paper as per university 60 marks

examination

i\
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Grand total

100

Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches

and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student

has to obtain 40%marks in internal as well as in End term examination separately to pass

a course.

‘Al
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For 1 year PG programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sc. II Sememester

Part A :Introduction

Program l-years PG Class- M.Sc. Sem -II Session 2025-2026
l Course code PC42

2 Course Title Plant ecology and environment

3 Coursetype Practicum course

4 Course Learning outcome(CLOs) On completion of this course students will

understand of plant-environment interactions,
ecological principles, and practical skills
related to plant identification, data collection,
and environmental analysis. Students will learn
to analyze plant distributions, assess ecosystem
health, and understand the impact of

environmental factors on plant life

5 Credit value Pratical-04
6 Total marks Max marks:100) Minimum
University Exam:60 CCE:40 | P355118
; marks=40

Part:B:Content of the course

Total No of Lectures-Tutorial-practicals(08 Hours per week)

L-T_P:0-0-120(Total hours)
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T. Assgnments/Practice/Survey/F ieldwork No of
Hours:120

B.List of practicals to be performed in the laboratory

7) Determination of density of different plant species by Quadrate

method.

8) Determination of abundance of different plant species by Quadrate

method.
9) Determination of % frequency of different plant species.
10) Determination of minitum size of quadrate.
11) Determination of LAl of a few dicot and monocot species.
12) Determination of IVIof 5 plant species.
7) Determination of soil water holding capacity of soil samples provided.
8)Determination of dissolved oxygen (D.O.).
9)Determination of pH of polluted water.
10)Determination of L/B ratio and leaf injury index

11)Determination of Chloride content in water.

Part C: Learning Resources

(Textbooks,Reference books, other resources)

Suggested Readings:
% Sharma, P.D. 2009. Ecology and Environment. Rastogi Publication. Meerut.

» Krebs. C.J. 2014. Ecology: The experimental Analysis of Distribution and
abundance (6th Ed.). Pearson Education Ltd. America.

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

$ R Mishra.Ecology workbook,Scientific publishers,Jodhpur

$  Pranav kumar and Usha Mina.Fundamentals of Ecology and environment ,Pathfinder
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publication
> C Phillip Wheater and Penny A Cook.Practical Field Ecology,Willey -Blackbell
Suggestive digital platforms web links .

https://www.ncbi.nlm.nih.gov/books
https://bio.libretexts.org/Bookshelves/

Suggested equivalent online courses:

https://nptel.ac.in/

https://swayam.gov.in/

https://www.mooc.orgMOOC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks:100
Internal Assessment(CCE): 40

External assessment(UE): 60

Internal assessment: a)Class test 40 marks

Continuous Comprehensive | b)Assignmnt/Presentation/Project

Evaluation(CCE):40 report

¢)Appropriate weightage of attendance

in the class

External Assessment Practical paper as per university 60 marks
examination
Grand total 100
Remarks/Suggestions:

1 .Assessment mode for internal evaluation will be basedon the guidelines issued byUGC

on:Evaluation reforms in higher educational InstitutionsNov 2019,and pedagogical Approaches
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and evaluation reforms2021.

2. Internal assessment will be further distributed as per table given in Appendix 3 of 14(2), as

applicable from time to time.

3 .The pass percentage will be 40 %(Grade P) both for theory and practicum. A student has to

obtain 40%marks in internal as well as in End term examination separately to pass a course.
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