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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=100
PC-32 Practical based on CC-32 60+ CCE
40=100
Type A: Introduction
1 Course code CC31
12 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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conservation, and biotechnology

address real-world challenges in agriculture,

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

Credit value 6credits

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

marks=40

Type B:Content of Course

Unit

Topic

No of

lecture

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

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

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

through xylem; Mechanism of Trasport across xylem: Transpiration, |

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.

15

m
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Photosynthesis: General concept, evolution of photosynthetic apparatus;
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 CO, fixation in Dark (CAM Pathways); Factors
affecting Photosynthesis; Concept of Artificial Photosynthesis.

Activity:Group discussion on History of Photosynthesis

15

I

Respiration and Lipid metabolism: Glycolysis; Oxidative Pentose Phosphate
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

15

Nitrogen Metabolism and secondary metabolites: Nitrogen uptake and
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

15

Plant Hormone and Sensory I”vhotobiologv: 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

‘I

M
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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.. Krieger, M., Bretscher. A.. Ploegh. H.. Amon, A,
Martin, K.C. 2021. Molecular Cell Biologv (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

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. 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- q¥fq fisft i & fere fors g9 s (Major practicum) T &

A : 2025 -2026
TH.GHH! 99-1
W31 UIeY BIfwT 3R S Trg= 60+ TS 40=100
HRit-32 BIRTBT fa7T, Srgafret oik Sa witdma 60+ TRAE 40=100
dRit-31 CC-31 W 31T e 60+ IS 40=100
Uit-32 CC-32 WR IR Hfdeda | 60+ IR 40=100
WM T oReET
1 RILDER A CC31
2 UISIHH RS aTey Hifdet SR 99 TqrET
3 UISYHH UHR T YISUHH(Core Course)
4 qfam TRA & R et om @ qoh & e
Ta/ATER fava & 4 aufa wrde feh @it a1
4 qufa wrae St (R & @y off=h & arg
Tefd fawdl & <Ay 40 $fee & Ty 1 a6fg

ol fewi T 3523 % @18 1 qfg el e
H gIRgan fear 5 g&ar g1

5 UTeUshH e & giomy
GiEEED)

BET B AMUMAF 3R SIS wWR | Nl P
ufbarsll & @ve gag urd @nh 3 gerw
LAY 3R 49 Tfed UHE S99y 9 % §R
H S, IR M yafeRvita g6l W $9 ufifear
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B A gem g

HRd | BH TN qPb1b] 3R Sl A=
# aragiie S Ht e w31, ) 3 ureu
o & gy B H Jam B N |,
BH P, Wewr 3R S Mt § arafie g
D1 AT BT FHIYH B & AT 39 I BT AR]

Hfse g 6hieT

o AT SHRHAT 3HH(40+ 60=100) FATH ST 3{H=40

YIT &t : Uraawd ot favg-awg

uRay ok Uy 9@ HaY : sfase Ud ure ool sk S wamE
& &3 T YR 9P B WRIR &1 G | 9., 919, 6. 7Ry,
Tifdeoh, T8.0H. WHR, i 3o &1 Wie fioaaion & drrer | o eFar
IR TP Uew; ARBIBT o MR AT (3, UNe dd 3R
B reRIe) aRae R faret uftas yomeh. vt & wret g o 9k

facrg gy, SMEaH & H1eaH 9 9d iR ag ulag, Ssaq & uR.

aRkag @t frarfafdy; arsiierei, 3eif & g 9k 3 81 1 fbarfafy ok
faf o, fag Irs | wiel eRIfdey: RIFATaR 3R 39& aifsn
3R IFATET & G|

nfafafer: oo FRie! & & & YRdlg e W yfer RIT @ |

15

s
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IL

THTRI LAY : HHT S{GHRON, GobTe Lot o o1 Ry Threiwas | 15
quich 3R THTRI-TH; T BT YBrI-SHefieRuT; SaaelT IR Wer uRagd
@l fhafafd | 1 SieTaa: Bl T IR ST R, yerT
3R IHBT 7ew, C4 T AR B! RABTF Heed a1 ik & Co,
W(cmwﬁ;umﬁ@wwaﬁmmaaﬂ%maw;qﬁn
YT URAYUT &} SaYROT|

Tfafe - TR wawor 3 sfaer W g =4

III.

49 3R ferfire garoay - 15
RIS, SiRiisfea Yo widhe Anf (didid) ok Tea; A =
HEHI$Te sAde uRag SR T Geeur, Tt (ATP), THUSITE.
2 (FADH,), TTUSITT-2 (NADH, )& Hg@ ; TR3RIce o 3R ST
e | foifts &1 WRa1 3R a1, Rieelt e &1 wxawwr, Serrars iR
HeRU fafts; Bt s Siauwaiv 3R sifafiezu

nfafafyr : dte T /Ay wrssifeade a9 W 91é 3aR H 1)

AESIoH TaaY 3R f§dia® desiamey : 15
RIS ST IR TSI T P SHaANPT; Ao RSl
o, IS 7T3; S SHerd; i TRYS Sauwayu| urey fRdas
HerEITEey BT UREd, FYA0r 3R YT 2307 | fra 9k TRere
qfre

fafafy : fecios Nereiasey R aqg =)

UIeU WA R WA wicaraarsh (Plant Hormone and Sensory | 15
Photobiology) : 3flIaH, fSTeRfer, WgeIdmziaH, TRy, tfealie ths,
SRriesgy, o, Seife wis ok AR s

¥\

165




BIECRpIH, fhPIhH 3R WIS &l e, dE AR fhaifafy;
BICORAITSSH 3R Wifds afsdl|

nfafafy : fafld UeR & urey g &1 TR, 3fderT iR YH®T R A
TR BT

VL

dis fag= 3R a=ra IRRfpar ICRIGH (Seed Science and Stress 15
Physiology):ﬁaaﬁm,ﬁmﬁﬁ?qﬁm,mﬁmmﬂ
S, it SiRuT ) SRR R IR 3 e, S SR B
HIfdd B didd SRS |, diel 3P0 & JAIGY Ug; &l Uga Bl
fopanfafd), fafgw iR fawel Sfde oiR smifde da & Ul dielf &t
gfafohaT; o1 &1 BT IR &1 UfaR1Y | AGUIT a1d 3R UfeRly, fgwdia,
a1 3R SffeiTSfed ara &t sraeRun

TfAfafer: JS igRuT B gHIfdd B3 ard fafid FR! R YRS g

YT o« w1 ?ﬂ@:ﬂ( Part C:Resources Learning)

(USRS, JeH eI, g Ture)

1)
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 Riechulla, 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 B
Scientific Publishing Co. Pvt. Ltd. Singapore

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

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
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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.
G 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 (2nd 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 -GeaTh 3R Yeaip=

YT Y > Teh & cdich

JfHTH 37 100

HId TS Hedio (@A1S): 40 3iw fyufaemey often @g) 60 e

’ 3R Gegic: @) BT TR (Class test) ?40 NI
ad ATUS i ) SrTETHe / Ugfa / g
(HH1%):40 feard
M) e ¥ Iufufa &1 Ifua wea
STl el faxyfaremer wten & oOR Rigid | 60 oi
TR

L2

167




fewforat/gama:

1. AP qeaiP & R et Hrs guit gRT Sk} fenfrden S=1 e it 4
i GUR (TR 2019), 3R eifdres eRPI0T 3R Hedich YUR 20211 (Pedagogical
Approaches and evaluation reforms 2021) W 3neTfd g

2. ARG YIB! THI-GHY | A1 14(2) S IRIT 3 7 715 arferept & AR faafed

faar smaEm (Internal assessment will be further distributed as per table given in Appendix 3 of

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

3. 2} SR Dfed THT & e ur wfawrd 40% @S ) BT TH BTF Bl BI(Course) TN
P F U iiale SR sifqw 3rafy udel (End Term Exam) H - T 40% 3 U

A g

d
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PartA: Introduction

Course code

CC32

Course Title

Cytology,Genetics and Biostatistics

Coursetype

Core course3

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

Course Learning
outcome(CLOs)

Student will enable to gain knowledge on varibus
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.

Credit value

6 credits

Part B: Content of the course

Units

Topics

No of

Lectures

The Vedic period and the early texts (Gotra and Pravaras) on genetics.

Prokaryotic vs eukaryotic cells

Structural organization and function of intracellular organelles

Discovery of cell and cell theory 15

169
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Activity: Chart preparation on ccll organelles

1.

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

1L

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

Iv.

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

0
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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.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 McCraw, 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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PIRMST F1 @I 3R BIfRABT Ryl

e a @TWWW“WW T 3R UaR (Gotra and
Pravaras). NeRafes SR Wﬁfﬁ PIRBN  SRDIRBI
HIRIBI BT WRFTTHD T16 SR B |

Tfafafy . ST el W T TR AT

15

IL

TURE 3R HIRGTTH :
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fafRry TURE, TORE & SRS SR TRFATHD R |

PRI LTS SR FIRIPT P, T , T -3 PR (
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AFERiye $19 3R guaHRul & o, SRS HIY 3R Wda
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ITU &7 SA-HIg PN (In situ hybridization of satellite DNA).
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V. Sf 3T sik aifiraafay 15
S TR 3R if¥aafad (Gene structure and expression), Gﬁ?ﬁﬁ&ﬂ
e, R -2 wdlerr, SIRUY T (RNA splicing), MRy
3R W ¥ S siftyeafay @t fafe (Regulation of gene

expression in prokaryotes and eukaryotes).

wfafafy : s siftreafdd w g =)

VI Siq wifera: 15
31137&':[ BT UGG fFegor (Graphical representation of data )

ST TRl 1 A1, I e, e 32, TR (Probability)
& o, P wrR () TRI&IT, gg-ey (correlation), RUT faweiyor
(Regression analysis), faeRuT fagagor (Analysis of variance).

Tfafafr: Ser a1 afbea fego w91 J9R B

Part C:Learning Resources:

(TETLETF, HTH Tod, S HoTe)

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.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,

e e

v
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USA.

Wiley and Sons Inc.,USA.

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

Albetis, ;3., 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. SHTaRe Hedteh] B [T edich1 TS o g1 W eIl e RIEr] St &
TIih GUR (FTd8R 2019), 3R QeifOre ef¥HI0r 3R Jedrierd GUR 2021 | (Pedagogical
Approaches and evaluation reforms 2021) UR 3T TR BT

2. 3MAR® Tih1 &I IHI-THI W A1 14(2) & GRRIY 3 & & 18 arfres & SAR faalkd
foar s (Internal assessment will be further distributed as per table given in Appendix 3 of
14(2), as applicable from time to time). |

3. 2R 3R WfdeepH a1 & forw urg ufara 40% (s o) 811 U BT B B (Course) T
P & g 3ifalkes iR Sifqw 3afy TNeT (End Term Exam) & TFT- T 40% 3 U

¥)

177




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

Practicum 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

(94}

Pratical-04

6 Total marks

T
H

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 No of
Hours:120

B.List of practicals to be performed in the laboratory

Suggested Laboratory Exercise:

1) Effect of time and enzyme concentration on the rate of reaction
of enzyme C e.g. acid phosphate, nitrate reductase.
'2) Effect of substrate concentration on activity of any enzyme C
(Catalase, amaylase).
3) Demonstration of the substrate inducibility of the enzyme nitrate
reductase. '
4) Determination of succinate dehydrogenase activity, its kinetics and
sensitivity to inhibitors.
5) Separation of isoenzyme of esterase, peroxidase by native
polyacrylamide gel electrophoresis.
6) 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.
7) Extraction of seed preteins depending upon the solubility.
8) Desalting of proteins by gel filtration chromatography employing
Sephadex G-25.
9) 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
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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:

> Heldt, HW. and Piechulla, B. 2011. Plant Biochemistry (4‘h 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.mooc.orgMOQC.org

Part D-Assessment and Evaluation -

4 IR




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 (Practicam) Syllabus

M.Sc.I 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 Practicu?n course

4 Course Learning outcome(CLOs) 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 biological

experiments.
5 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:
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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 -1I

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
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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

Part B:Content of theCourse

Units

Topics

No of

lectures

Molecular structure and replication of DNA:

DNA structure, chemical nature of DNA, Molecular structure of DNA and
RNA, B —-DNA and Z — DNA. Identification of geneti;: 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.

15

I

Expression of Genome and Gene regulation:

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

prokaryotes and Eukaryotes.

Activity:Group discussion on Gene regulation

1.

Protein targeting and sorting:

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

15

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 callus/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, technique 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. Sth edition. ‘
11.Snustad, D.P. and Simméns, M.J. (2010). Principles of Genetics. 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(CCE):40marksUniversityExam(UE)60marks

External Assessment

Theory paper as per university

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
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. 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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1- qYfg dish CapE kT fﬁq foraw g9 Mfwsa (Major Practicum) & §

T : 2025 -2026

TH.THE. a9ufa Ry Q9- 1

USUPH BIS | UIousH WMfe I
41 SioTfaes Siafas, S/ Ureifiet 3k srafie 60+ TRAS 40=100
ﬁﬁw (Molecular Biology, Biotechnology and
genetic engineering)
Aft-42 U1Gy UIRFRUfeBT 3R TAfaROT (Plant ecology and 60+ TS 40=100
environment)
Wftan CC-41 R 311Rd VfFema 60+ TIRAS 40=100
Ltﬂ?ﬁ-n CC-42 R 311Rd Ve pa 60+ TIRA1E 40=100
YT T : uf=g
1 | LD EECARS CC41
2 ursTsH e SIS Safs, 9 Wenfiet ok sirdfiies
| ESiERIRYS
3 IS H PR A Ueds
4 gafde TRE & R 5 om B oo ¥ defa
THE /AR fawa # 4 auffg wrae S et @
4 adifa wae & (ool & g oiftwf) & srg
Haferd fawdl & =gAam 40 Hfee & w1y 1 9vify |

200
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Utolt fSwaar [ &= & 91 1 qug diell BrRisH
H g faar S awar gl

UIea%H 4Eq & giomd
GIREED)

UIGISHH GRT B3 & 91G B BI SUIdh TR |
arelf Bt yonfert Bt e TEe U grh, forad
yafaror Ybal iR fawrares ufsarst & ufa
! ufafsrand wnfie §1 BE &1 AT e,
3R UIEH @ers & IR | I GRS 4: JaIoid
SITT Wit SiR i RIFTRYT 3R U1y $Has
Yaef & Bl F IR § THBRY fFrat |

o

6 Hiac

Fd A1H

fYBHAH 3 (40+ 60=100) FATH SIUf 3FH=40

HRT & : UTSThH $1 AT

ECaH ELaH

Sieg &Y siuifas wvae ol wfagpfa 15

SITAT IRl SITAT &I IS Uhfd, ST 3R HRTAT &
3Ufdsd Wl §-SeAU 3R SS-3IUAT; aRe Jardf &t
UgdM: Sl &t g:mqﬁf gl Qﬁﬁfﬁf (DNA replication); m

(Replication errors) 3R 3@ AXH; SITAT &fd 3R IR¥A ( DNA
damage and repair ); m &ﬂﬂaﬁﬁi dcd ( Transposable genetic

elements ).

Tfafaft . faftre veR & Suau R T TR S

IR gy # St gy @ feafaffigfe gfedt |

IL.

S Bt siftreafad ofik shv fafras=
S &1 Y& WRaAr;  fauifed S S (Split gene), SARATUT A

15

™\
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(Overlapping gene), WHRACT 3R ghRaiey # SFeRgT @l
ﬁsmﬁfﬂ( Mechanism of transcription in Prokaryotes and Eukaryotes );
QHﬂaﬁl?ﬁ IS, e«aﬁw &1 fafgaa ( Regulation of transcription);
mRNA BT JHTH ( Processing of mRNA); m 3R @m

| Gfﬂam ( Translation in prokaryotes and Eukaryotes).

afafafer: s+ fafam w wag ==i|

II1.

LI k] aedtevr ok E:?Ts:( Protein targeting and sorting):

S & Hifds, IRt o i sy & fi TeR ek
JurHifear (Types and strategies for genome analysis); S ftﬁn; IGiC]
mtﬁ'f%'ﬁ’m; I B BB dob férd BT (Targeting of proteins to
organelles); WeTs @ Ufhar 3R eRAIe ‘;’R'rtﬁ‘é &1 fafrgaa (mechanism

of sorting and regulation of target transport).

wfafafyr . = At w9 QR s

15

Iv.

ey SHde dad: W uREy, sem ok &y aur g
SITLRUIY, TRNTRITAT GT6H; S G} 3R §efies<tr ah1d (media
preparation and sterilization techniques) UTGU &ad oI U - gfg Hifra
PR I PR, PIRIB faieT IR ARGTH 1 srauRon:. Jae ¥
UBR, YOI 3R TSRy TaeH, Ferg @ik Fdfa daef &1 IR 8k
TERWMT ( Induction and maintenance of callus and suspension culture);

afew YOS (Somatic embryogenesis).
TfAfAfer: Urey Hde Gae TaeT=ITer o1 Y

15

MeIwRe 3 %f%@' Hh T (Protoplast and somatic hybridization)

B Tl 3 faRiy Teof & tidline &1 quaeur, Goree, WaeH, Jae
T 3R GRS @l Hae et & fady Tesf & IHIETT (teolation,

fusion, culture, hybrid selection and regeneration of Protoplast and
possibilities with special reference to crop plants); eIRe STHYH G|

15

M
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Arell 3 ST & forg e/ FcisH Hae & Arerd & Ao e T (
Cell line seyle'c‘:‘,ti'onvthrough céllus/suspcnsion culture for the production of

stress resistant plants) od W YR T 377 SUTRT|

nﬁﬁﬁ:mmmﬁqéaﬁmmwaﬁl

VL | 3rrgafRie geifaf: 15
T Giios ST M) ok 3Ub IudRu; UfiEtd USgH
(Restriction enzymes) 3R UPR 3R 317:[9!?!7[ I @W% e
TNSFRINTH AegRar S RIFTR (Agrobacterium mediated gene
transfer).

3233,@01@%?( Gel electrophoresis); ﬁ?ﬂ@ m; qr3Y
AT dhd ( Southern blotting technique), I e app (
Northern blotting technique), e+ AT apip ( Western blotting
technique ) 3R Bl m aas——ﬂw Dot blots technique). Wﬂiﬁlﬁ
dab-iics: UoTsH foias SRgANITaC U (ELISA).

nfafafes: smdfie F9 I S=Nd waal 1 S9-ehfafar war 3k
A g5, R wg ==t

YRT 3t : W@ & Y/ Part C:Learning Resources

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,
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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). Principle_s of Genetics. 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. '

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.
1. . https://acrobat.adobe.com/id/um:aaid:sc:AP:54d2c4a8-7437—4208-9946~3a1a72d1 8389

T S1-Heaie 3R qeaies

YU T -ih P b
SHfIHIH 3iF: 100
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RS Jegics: ) BT URI&T (Class test) 40 3fh
Jd YD Gedidh oY) SrTEHe / TRl / ufkae
ftg):40 frard
) HaT H Iy &1 IRd Hga
TR i fayfdarer wdien & srguR Rigi@ | 60 3
TR
fewforat gzma:

1. TR Hearics1 & forg et Hrs goit gRT ol famnfes S= Rreror g &
BT GUR (78R 2019), 3R A&ifOre eSO 3R Yeuis= GUR 2021 | (Pedagogical
Approaches and evaluation reforms2021) T TR BT

2. ATARD Yedich1 bl FHA-FHT W AT 14(2) T IRIYT 3 F ) 78 Aierest F R
faafva feean SITTIT (Internal assessment will be further distributed as per table given in
Appendix 3 of 14(2), as applicable from time to time).

3. ¥R 3IR Ufdeepm ST 3 forg ur ufard 40% (I oY 8911 U8 BT 1 BR(Course)
WW%WW@TWW@@&H(EMTennExam)ﬁ - T 40% b

T B34 8il|
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PartA:Introduction

1 Course coe CcC 42

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
I. 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

1L

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

(herbivory, interspecies competitions

Activity: Field observation on plants due to climatic changes.

15

1.

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

V.

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

VL 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; In-situ
conservation: Sanctuaries, National parks, Habitat conservation practices,
conservation for forests, range, soil and water; Ex-situ conservation- |

Botanical gardens, gene bank and cryo-banks

Activity: Chart preparation on Graphical representation of data

Part C:Learning Resources v
(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. éundamentals 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:
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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
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.

N
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YR T : yR=g

UIa%hH BIS CcC42

CIEDE R grey TiRfRufae 3R wafaror

TISdhH UhR T Uik H(Core Course)

gataan T ¥ ogER B oF @ gEt & el
wE/MAER fawg # 4 aoffa wrae &t @) @
4 aSfa wrae felt (O & Ty o= & 91 a1
Gaiftra fawal # gHaw 40 Hie & WY 1 I
o Rl @ e & are 1 aufa fish srfea
# erfeen fear s gwar g

TerEd A FURTE | o B Nl B I TR & Wy sia e,

GILGED E IR T IR IR uRRRE a7 d
I YA $ IR F g JHF Ugd R | 3 el
F TR, fafduar, IRer 3R Saarg uRad= dfgd
Feod! GRIfT & ufd sFHad & aR H Ht o)
T ofaled, om ukf¥fae orfduH, Sa
faey 3R mieATde Ia # dRa faeiid
B

HiSe g 6 Hfsc

Fd ATH SHfABTH 3B (40+ 60=100) TATH I 3HH=40

YT §t : UTSUsHH $I favg-a¥g
fawra HTSATAL
CaR:re|
giRfRfaet sk riifRufast & 15
RIR gR1 aftfd 971 & UepR; uikfRufaet 3k yafavor & &3 |




HRGIG 91D BT ANTGH (1. AT TE3) |

yafeRor vd wRfRUfa®Y: saag 1§ Raehes aRe; ooy
BRP; Wfde PR, WS o TR B s@uron, T
uRfufaet, qerm uifufee), wcfy oifiie) e
giRfufaa!;

nfafafy: oiRfufawt ok vafaro & dey w Fwg == |

II.

W.qafaRor Hey: ifae BRS (TS, TIIE, Td, )
Sfe® FRE ( AR, fR-yefy ufrmyh F Rw dei §
3G 3R fFer |

nfafafir: Searg uRada & SR g R &7 sraaieT |

15

III.

SEr TRRAIfASY: s Rien @t ffRivan (emeR, 99@, o
R, I R, Igarad, SR Ued, oy W= anfe); s 9f
B gUIfad & I8 PRSP (TG-TR FRF iR TTa-wdT
PBRP) R TAHBAT IS T (Population growth curves): STTIGT

fafama (Population regulation); St gfagr Iorifaar (R 3R K

TG); HETUAR &1 STURW - SH 3R BTG (Demes and |

dispersion), 3{R-SHIIRSIB I ﬁﬂﬁq\f (interdemic extinctions).
wfafafer : dief & o7, TR ok omgfy R Wi w e |

15

Iv.

yeiifer Sia:fobar iR e WRfRIfY®! « Siaarg R, smem ok
W?fﬁ, fi‘@ R g9fd &7 UHE (Influence of vegetation on climatic

condition, weathering and topography, soil); el & " 3jd:fear. ay l

3R SHaR & o Sid:fpar ( ABRRY | ARERY , TRV, SR gRI
SV el AEERES Teoia) | GHEl B Uk, Tuer GRET
(R H - S fifaere ; iR w5 § - srgpaon) @R fdwan@eege);
yroTTferdt 3t fafaedr & R 3R T A7, Wqery @ e ok 39
THIfad A a1 BRP; HISY , TP, TRRIRS s

.(Ecological niche), fraR (Edges) 3R DI BT FURTT |

15

¥\
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TR - SERe & [A1a S fa-UPRI IR & AT |

TR o3 TR TR & we; aRfRufde! &
mﬁ;mmaﬁ?@ﬁﬁmﬁ,ﬁﬁxmﬂmm@?
W;g@mumﬁ@ﬁﬁaaaﬁwahmz R @,
TRITE) 3R Sty (@it o, 99, Zerm|

TRIRRY: Sl Tare oiR |RIS Ieh 0l TR 1¢ IR BT |

15

VL

W%W,W@qu;mmw;mqﬁa?ﬁas
T THE| T, TRIE IR SNy A ¥ WAl BT ITAL;
SRewes U 3 e fafgerar & fay &% (World centers of
primary diversity of domesticated plants); Iafy & fadaes o=
(Secondary Centers of origin). TR&0T & Rigld; §7#g Wem:
SNRIRTY, TP I, T Weor Hfees, &, 39, forgt SR Ot o
TR, TR FEERE: IR IAH, S dab IR Pl -3

TR : ervaRuE! 71 PG I BT YA

15

il
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Part C:Learning Resource )
(UTSAgETD, HaH Geds, 3 TaTe
1) Sharma, P.D. 2009. Ecology and Environment. Rastogi Publication. Meerut.

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

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

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

Oxford University Press.

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

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

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

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

Cambridge.
8) Odum, E.P. 1971. Fundamentals of Ecology. Saunders, Philadelphia.
9) Odum, E.P. 1983. Basic Ecology, Saunders, Philadelphia.

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

gareTs fSfred wiewiH 49 e

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

https://iksindia.org/documentaries.php
T 71T GG HTATS UTeashd 3R a9 A
: https://www.mooc.org

https://swayam.gov.in
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YT - 3R Hedisp

T T G & i
SHfYHTH 3ih: 100
TId IS Hedio (GHd1S): 40 9 fayfaemera wian (@3 60 3

ARk Gedidp: &) P& WU (Class test) | 40 3P
Herd TG B o) argTgTHe / Uxdfa / aRaEreT
(?ﬁ?ﬂé):% faard

M) we | IufRfa &1 IfId Agd
STl Hedidh fayfaaraa oden & SR Rigid TR | 60 36
fewmforat ggma:

1. SHafe i & RIT Hedie Ars guit gRT o femnfraen 3= Rigron G &

W U ( q4ER 2019), 3R Qeifdres eI 3R W JYUR 2021 | (Pedagogical

Approaches and evaluation reforms 2021) UX YT BRI

2. AR HeaiP &) FHY-THT R TR 14(2) F IRIRE 3 F & 7% diferest & AR faafd

91 SITE (Internal assessinent will be further distributed as per table given in Appendix 3 of

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

3. 21 ok MFeww A1 & Rrg g wfemrd 40% (s o g1 T BT B

m(Course) T F m aiafe o sifaw srafyr adten (End Term Exam) d -
T 40% 3P YT HIA i |

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

5 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)

S. Assgnments/Practice/Survey/Fieldwork

B.List of practicals to be performed in the laboratory

No of
Hours:120

(93]

© P N v 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, Ilot 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.
Demonstration of Androgenesis in Datura.
Demonstration of 'Orga.noge’nsis.

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 VY

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 .
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
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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 1-years PG Class- M.Sc. Sem -II Session 2025-2026
1 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 passing
. 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 minimum size of quadrate.
11) Determination of LAI of a few dicot and monocot species.
12) Determination of IVI of 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.ore/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

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
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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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