For 2 —year PG Programme having Major practicum

M.SC. Botany Sem -III

Session:2025-2026

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
Part A: Introduction
1 Course code CC31
2 Course Title Plant physiology and Biochemistry
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 Aeligibility conditions of
that PG programme '
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

PartB: Content of the 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 Transport across xylem; Transpiration,
mechanism and regulation of stomatal opening and its closing; Guttation.

Photo assimilates: translocation and mechanisms of its loading and unloading.

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

15

i
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IL

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 CO, fixation in Dark (CAM Pathways); Factors
affecting Photosynthesis; Concept of Artificial Photosynthesis.

Activity:Group discussion on History of Photosynthesis

1.

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

V.

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

V.

Plant Hormone and Sensory Photobiology: 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

VL

Seed Science and Stress Physiology: Structure, development and

15

o
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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:Resources Learning

(Textbooks,Reference books, other resources)

1)
2)
3)
4)
5)
6)

7)

8)

5

10) Taiz, L., Zeiger, E., Moller, .M., Murphy, A. 2018. Plant Physiology and Development.
11) Baskin, C.C. and Baskin, J.M. 2014. Seeds: Ecology, Biogeography, and Evolution of
12) Bradford, K. and Nonogaki, H. 2007. Seed Dévelopment, Dormancy and Germination

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

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 Piechulla, 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. Photosyntheéis: 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, 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

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

(6™ Edition). Sinauer Associates Inc, Oxford University Press, NY.

Dormancy and Germination (2™ Ed.) Elsevier Inc.

(Vol.27.) Blackwell Publishing Ltd.

& :




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.

17) https://www.ebookselibrary.com/book-detail/higher-education/botany/PLANT-
PHYSIOLOGY-110

Suggestive digital platforms web links:

https://archive.org/details/fundamentalsofbo0000unse z7a4/page/58/mode/2up

Suggested equivalent online courses:

https://www.mooc.org

https://swayam.gov.in.

https://mptel.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

A
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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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TG, el fagm 99 mn

UISTHH BIS | UIsusy Aye T

IdRit-31 urey Hiffes! 3R Sfa W 60+ IS 40=100

WRit-32 DIRTBT fagm, srafkiet sik oa Fifdgat 60+ SIS 40=100

Weft-31 CC-31 R 3YIRG Uffeha 60+ TS 40=100

WRit-32 CC-32 TR 311Ra VfFepar 60+ IS 40=100
"ﬂ"TQ’:Uﬁ'_&RT

1 UISIhH B CC-31 |

2 UreushH M UGy HI®! IR &9 915

3 UiedshH UhR H¥I YIGAh H(Core Course)

4 - | gafdem S UTSASHH BT ST B3 F Y, 8T B 3
a¥ffg wTae S @ ft B F 912 2 aufg dish
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o & S B § 9ed 811 T 8F I,
BE B, We0r 3R Sa Wit & aRafaws gfar
DI AT BT JHTH A P 7T 39 I DI AR,

B A g B
6 wise 0. 6 pisc
7 P AT SHfYHAH 3B (40+ 60=100) JTaH Il 3fH=40

YTt : UTeusH $i favg-asg

fawg

ufta 3R uTey ora He'y : 3fagTa vd urey o $ik e 78ia=
F & # YRAT e BN WER &1 afeE | S 9, 3 ARy,
Mideol, T9.09. RER, o 35 &1 Wic Bioarars J aeH | & &l
3R 3P Ueh; AIRPIABIT vd 3R fada (3mEA, dvd d@ iR
i) uRae SR e gRag yoreh; gt @ wei gr1 o 3R
fIog aiur;, SIRaH & AreH J 99 3R faay uikagH; Ssad & UR
gf¥ag o1 ferarfafy; arsdiegei, st & Gar 3R &g 811 &1 fhanfafy ik
fafyoma, fag SoH|1 wIeY TRifdes: RATaRY 3R 39 afgn
3R SFET & a7 |

nfafaft: ureu Fiffe! & & & YRda RS )R YfieT RIA @ |

15
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gufes 3R UBIRI-T; W BT UBT-SRINGRUL; A 3R e aRag
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#
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I Ihafafel| BTe SITIG: Blea Tb IR IGHT AT, b FG7
SIR P! W, C4 T IR FUDT RiprIES Wew qur IR F co,
@W(CAMW;WWW&%W@HWWW;W
UDHT ALY B AR |

Tfafafdr : e SRewo & 3fer W Tyg 7=l

III.

o9 3R forfire Taraey - 15
AR PIAERG; sierfisied U withe ARt (ffid) iR ne@; TR .
HIRCIPI3ad gade uRkagT 3R T Fxawor, T (ATP), ThTETE.
2 (FADH,), TTUSIUH-2 (NADH, )T Hed |; TS 3iifaade T 3R 39
Hed | fafts ot TRamT SR Brf; Rl feiftrs o1 Tawr, Seeras oiR
HSRYT faifUrs; Bt ufire Sravigeiyor oiR sifwfieun
W:M%W/mmwmaﬁéwml

AIgEIoH Fuay IR e deratersesy 5
AECISH SAYOT IR TIZEISH TG BT TR TN RGP
T, TS TS, S SeTad; 3=l Ui Sawize ) urey s
TSR BT R, TR0 SR UfAdT: 2} | fi ok rRee
qfrs

afafafy : s deriasey wayg =)

| SRFARRTESE, UTfaRE, Sefe ois oiR ARRfe e ¥

| fafaflr - fafde geer F arey i Bt we, sfier SR e w e

UIgu gl aﬁ? 44l wieamarel (Plant Hormone and Sensory.':§ 15
Photobiology) : I, fSrerferm, qIeIHIEAA, Ufed, oo s,
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i
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TR A

i fag= 3R a1 IRNRTFAT fAFE (Seed Sciencé and Stress | 15
Physiology): §11 @1 T, faw™ SR uRuesdl, disf # HSRUN 3SR &1
Wlﬁﬁm%ﬂlﬁww,&%{@é?mmaﬁaugﬁﬁ
frufafy, R ok Rued| Sid® R 3Rfdw a7 & ufa diedl &
afifsar, o BT S 3R gt ufakYe | FauTdr o SR ufeRi, feHienR,
g 3R Hiaitefed ard ol SfaeRon

TR S Sl &) yIfad I ATt It SR R Uaifie siere

YT T : S ?ﬁ’(‘Fﬁ( Part C:Resources Learning)

(UTSIgEIS, T geads, o F1e)

1)

2)

3)

4)

5)

6)

7

8)

9

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 Piechulla, 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, 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
Press, San Diego, USA.

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.
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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.
17) https://www.ebookselibrary.com/book-detail/higher-education/botany/PLANT-

PHYSIOLOGY-110
Suggested Digital Platforms Web

https://www.eshiksha.mp.gov.in/mpdhe

SuggestedEquivalentonlinecourses:

https://ugcmoocs.inflibnet.ac.in/index.php/courses/view ug/330

AT T i & 1P
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FAd TUS Hegi (F1R): 40 i faufaamea uden (@) 60 i

iake Gegis: ) BT U&T (Class test) 40 3fh
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(¥ﬁ¥ﬁs‘):4o fard
) FHE&T H Uil &1 3frd 7
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!

89




femforatggma:

1. 3fidiep Yedie ¥ 7T Gegicn As ol gRT SIRY fe=nfest 3= Rraror St o
Tediehd GUR (IR 2019), 3R eifOre B0 3R Hedich1 YR 20211 (Pedagogical
Approaches and evaluation reforms 2021) W TR BRI

2. 3TARP HeGih B HI-THT R AT 14(2) F IR 3 & 7% aiferest & SrgaR faaka

foma SITTIT (Internal assessment will be further distributed as per table given in Appendix 3 of

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

3. @ﬁﬁ?ﬁf&ﬂﬁ%%ﬂ_WWM% @rs ) BN T B &I BI¥(Course) TN
P & foru siialte ok sifaw 3afy udlem (End Term Exam) § - W 40% 3 U

cashsul
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Part A:Introduction

1 Course code CC32

2 Course Title Cytology,Genetics and Biostatistics

3 Coursetype Core course3

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 ' Student will enable to gain knowledge on various
outcome(CLOs) components of nuclear and organellar genome, with

special reference to 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

{

b I

i 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

Activity: Chart preparation on cell organelles

no .




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

IIL

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

15

VvV

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

V1

Biostatistics:
Graphical representation of data

Measurement of central tendencies, Standard deviation, standard error,

15

M\
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Probability rules, Chi-square test, correlation, regression analysis,

Analysis of variance.

Activity: Chart preparation on Graphical representation of data.

Part C:Learning Resources

(Textbooks,Reference books, other resources)

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

college publishing, Fort Worth, USA.
2. 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.

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

5. 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, USA.

9. Wiley and Sons Inc.,USA.

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

11. 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.
15.Sharma Archana and Sen Sumitra,2002,Chromosome botany,Oxford and IBH publication

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

4
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Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

ContinuousComprehensiveEvaluation(CC E):40marksUniversityExam(UE)60marks

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

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 1n End term examination separately to pass a course.

(a

94




YT T : U=

YIS H 618 CC32

UTedshH Uh R BT UIddsh H(Core Course)

gafoer WWW@{WW%W,WWH%
3 g Hde f&t T B & 915 2 auifa disi
HdpH | Uaw a1 51 gobdl §, 90 b 39 UTsit
PRIHH B Ul 2 T 7

UToumn A B URUTE | 9T WA R S o ¥ R Teat )
GILEED) I U 3 H T B, Fage & 4 Il
frame YfHreT & ey 71 3 SiHm ufagfa,
TaRTa, BT SR sifieafad & fafaa & g ol
PG Tbd g1 B Sifad SeT R A1 fafdal
B A B, TANTIAS Fgoms & Rigidl b1 gHgH
3R Urey Siiq fagm e & de § aiksTa g
ORI &) SRS R F G B IHd g |

Hfse g 6 hsc

HRT Y ; UTSTHH Bt Il

fawg TN
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HIST B @ 3R BIfDT Ry | 15

e B AR IHRB W URMAG FY: M 3R YR (Gotra and
Pravaras). Moeraified 3R m BIRPIT  FRBIRBT v
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DIRIGAT BT IREATHD T3 3R B |
nfafafes . FIRET 3T W T TR BT

II.

TORGA SR PIRGTT%

faftrsr urey gt # UGt @t faRIvaTd | URE: YT IR Ues |
fafRrs U, TR B Seres SR TReAHS uRkadH|

PIRDT fave SR BIRTPT aop, Arsfaa , TrfaarT -3nfid a9 (
S T, TS JHIfeT Bt (TR, THpR |
wifafafty : TOREH H SR & BRI g arel St R ug
=i

15

II1.

v sferaT d=mfa:

AIFIBIEIIS P SR guadmRuT BT W, SHeRfys $ig 3R Wdd
iffenzur b1 g, S $evamI, H8 Uy IR UIae wefta; sifafvad
URHTY] dATshH, FIRIWRE SITAY 3R ARSIGIFSTd ST PiRiT
3R, HTdRIe gAHfdIeH ot fopafafdy, Safkad &1 snuifdes anuR|

Tfafafer : S &) wRER fovar IR 9ré JUR &)

15

Iv.

S TS

S 1, T S uerd | @30 Risie, ol 9 3R
FYPHT HFd (Cot curve and its significance), SITAT Jop oiTT, 3IET 3R
QIBATGR ((unique and repetitive) SITAE, JeaEe SuTU, Jeame
SITT &1 39-31g TP (In situ hybridization of satelliie DNA).
3§21 3R 37%T Hg@|

nfafafy . A & e wR g9 ==

15

S T R sifirefaa
S ST 3R 3ifyaafad (Gene structure and expression), SiI- ®1 qé&H

15

A
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IR, O <19 UR1&IU, 3IRUT FRARHT (RNA splicing), RpRACH
3R @m 7} s sifiyaafad @1 fafMada (Regulation of gene

expression in prokaryotes and eukaryotes).

wfafaft : v sftyeafa w g ==l

VL 9 gifEret: 15
G{iﬁ. BT UTHIH A TN (Graphical representation of data )

Fera UgRd o 9, A faga, 3 Ffe, Tifdiadr (Probability)
& ﬁ'qtf, PIR-THTAR &) TRI&UT, Gg-HEY (correlation), ferer fagayo
(Regressidn analysis),'m o= (Analysis of ‘}érianée).

nfafafir: Ser &1 Tfbed U0 |R 9K GIR BT

Y1 3} : IRER & WATUA Part C:Learning Resources:

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

2. Burnham, C.R. 1962. Discussions in Cytogenetics, Burgess publishing Co. Minnesota.

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

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

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

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

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

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

9. Wiley and Sons Inc.,USA.

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

11. 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,
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13.
14.
15.
16.
17.

18.
19.
20.
21.

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

Publication https:www.esp.org/mol-bio.pdf
Wolfe, S.L. 1993. Molecular and Cellular Biology, Wadsworth Publishing Co., California,
USA
Sen S and Kar Dipak.2005.Cytology and Genetics,Narosa Publiction House,NewDelhi .
Mukherjee Pranab.2016.Introduction to Biostatistics, SChand &Co Pvt. Ltd.
Sharma Archana and Sen Sumitra,2002,Chromosome botany,Oxford and IBH

Publication https:www.esp.org/mol-bio.pdf
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For 2 years PG programme

(Scheme B-1)

Botany Core (Practicum) Syllabus

M.Sc.JII Sememester

Part A :Introduction

Program 2 years PG Class- M.Sc.

Sem III 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.

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

100




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

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

G.

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)

Effect of time and enzyme concentration on the rate of reaction of |

cnzyme C c.g. acid phosphate, nitrate reductase.

Effect of substrate concentration on activity of any enzyme C
(Catalase, amaylase). 7
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 chloreplast, 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 ckromatography 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.

A
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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, H.W. 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:

https://nptel.ac.in’

https://swayam.gov.in/

https://www.mooc.oreMOQOC.org

Part D-Assessment and Evaluation

i
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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.

‘A
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For 2 years PG programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sc. IITI Sememester

Part A :Introduction

Program 2 years PG Class- M.Sc. Sem III Session 2025-2026
1 Course code . : PC32

2 Course Title Cytology,Genetics and Biostatistics

3 Coursetype Practicum 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
i University Exam:60 CCE:40 | P23
i 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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H. 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. Trigonella.

6. To prove Mendel’s law of Segregation.

7. To prove Mendelian Monohybrid ratio. v

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.

Satguruprasad.Fundamentals of biostatistics ,Emkay publication.

Y V V V

Raghuvanshi R K. and Siddique Practical exercise in Cytology ,Genetics plant

breeding and biostatistics,CBS publishers
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> 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:

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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For 2 —year PG Programme having minor practicum Session:2025-2026

M.SC. Botany Sem -1V

outcome(CLOs)

Course code Course title Total
CCH41 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
PartA: Introduction
1 Course code CC41
2 Course Title Molecular Biology, Biotechnology and genetic
engineering
3 Coursetype Core course
4 Prereqisite To study this course, a student may be admitted to a
‘ 2 year PG programme after completing 3 vear
Bachelor Degree, subject to eligibility conditions of :
that PG programme '
5 Course Learning After completion of course students will gain a

comprehensive understanding of plant systems at
the molecular level, including their responses to
environmental cues and developmental

processes. Students will have knowledge on nuclear

organization, DNA structure, replication and repair,




transcription, translation and protein sorting. They will
Get an insight into Recombinant DNA technology and

Methods of gene transfer and plant tissue culture.

Credit value 6 credits

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

marks=40

Part B:Content of the course

Units

Topics

No of

lectures

Molecular structure and replication of DNA:

DNA structure,fih’emical 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

15

II.

Expression of Genome and Gene regulation:

Fine structure of Gene, Split gene, overlapping gene, Mechanism of
transcription in Prokaryotes and Eukaryotes. The Geretic code.
Regulation of transcription, Processing of mRNA. Translation in

prokaryotes and Eukaryotes.

Activity:Group discussion on Gene regulation

I

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

7
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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

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.

Imunlogical techniques: Enzyme Linked Immunsorbent Assay(ELISA).

Activity: Group discussion on Genetically modified crops or

bioengineered crops and ethical issue

Part C:Learning Resources

N
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(Textbooks,Reference books, other resources)

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

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

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

3. 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.

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

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

Bartlet Publishers.

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

7. Elsevier Science Amsterdam. The Netherlands.

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

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

10. Snustad, D;P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and
Sons, U.K. 5th edition.

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

12. .P. K. Gupta.(2608). Molecular Biology and Genetic Engineering , Rastogi

Publications,New Delhi

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

14. . h_rtps://acrobat.adobe.com/id/um:aaid:sc:AP:54d2c4a8-7437—4208-9946-331372d18389

Part D-Assessment and Evaluation

Suggested Evaluation methods
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Maximum marks:100

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

External Assessment

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

examination

Rémarks/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

4
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3R I Berg & IR H JH 8111 36 T Yol

SIeT UrRifes 3R SiF RIMHIR 3R UIey SHddb
Taf7 & el F IR H SHHERT T |

wfee g 6 BT

Fd HIdb SfIBTH 3B (40+ 60=100) FFTH Il 3fdH=40

YRT &t : UTSTHH S AT

L

SeE Ft snuifie TeamT 3R ufaefa

T G, S 9t ImafE e, ST SR IRTAT B
U TRET; S-Sy 3R SS-SIUAY; ARG uardl @t

e ST A GRER a1 UfAdBfd (DNA replication); TiRacH
IR rided § v RO @ aRRisReh ged
(Replication errors) 3R ITh! FRWIG; ST &if iR IREd ( DNA
damage and repair ); @m—@@ Wm&; dd ( Transposable genetic

elements ).

nfafafir : fAfes yoR & St R i TR &A1

15

II.

S+ @t siftraafaa ofik s fafaws .

S 3 q&H IR faufea sim oA (Split gene), Sﬁaﬁﬁm i
(Overlapping gene), WHRACH IR gy ¥ aEd 3
W( Mechanism of transcription in Prokaryotes and Eukaryotes );
3{@% PlS; Gfﬂa'@:f %1 faf 99 ( Regulation of transcription);
mRNA BT THIHIUT ( Processing of mRNA); W&"H 3R m

N
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q 3{JdTG ( Translation in prokaryotes and Eukaryotes).

Tfafafyr: s fafam w wwg =i

IIL.

M agdimvor 3R m( Protein targeting and sorting):

i & M, IwmEfe o S m Ry & Y geR SR
Wﬁm’ (Types and \strategijcis for genome analysis); Sk ﬁﬁﬂ; G
TBTRIeT; Wél &1 PRGN db AR PIAT (Targeting of proteins to
organelles); BeTs Bl m 3R TRAlE ‘;Ri@‘c‘ 31 faf 99 (mechanism

of sorting and regulation of target transport).

wfafafr : o9 Afthr o= a1é SR &3

15

Iv.

Ry SAF wat: wwr R, sRew R A9 @ g
AR, GERTITET iTa; Hfear Rt SiR defleul ddbHld (media
preparation and sterilization techniques) UIGd % dd DI Yo - q@ Siftrd
IR T BRP, PIB fafved 2R AU 3} srayRon, Jadd &
TR, Y07 3R Wergd Yad, o ofR fde daedi o1 IRU 3R
J@IAIG ( Induction and maintenance of callus and suspension culture);

afgd YOTSI (Somatic embryogenesis).
Tfafafil: urey Sde dati TarTRIT &1 YAl

15

TeIERE 3R %%?5 HBIUT (Protoplast and somatic hybridization)

mﬁﬁ%ﬁﬁmmﬁmmguw,mﬂaﬁw

I 3R g:l\_rf:f"{ T B Uiyl & Ay F’Q"f b1 HHIGATE (Isolation,
fusion, culture, hybrid selection and regeneration of Protoplast and
possibilities with special reference to crop plants): YRR WW P
LT, Yo AR Efs ¥ o Afee I oIk =g < ; orra wferidt
aiefl & ITe & e Herw/Feie Yadd & wierm ¥ 9 g 994 (
Cell line selection through callus/suspension culture for the production of

stress resistant plants) Td A YUR EERRE G| G{WT I

15

¢\
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ﬁﬁﬁ:wﬁ%a‘aﬁ%&mﬂmﬂqgﬂn

VL

[ Wiee e TRIRE R 3He UG Hiade QereH
(Restriction enzymes) AR WIBR 3R &IE{WTI @ﬂaﬁ?ﬁ e
I{‘Eﬁ%ﬂfﬁﬁ'{m TORIA O RIFIGRUT (Agrobacterium mediated gene

transfer).

ATUIRS aHIE - o SHUR, RIGHd, dbid 3R TR

AIBURITA( Gel electrophoresis); I7-U1g, TRHSESI; HISA |

I db-1P ( Southern blotting technique), TG SElICT TBID (
Northern blotting technique), A%+ Sl deb-ib ( Western blotting
technique ) IR STE SATCH TBAIP( Dot blots technique). FAANTD
TH1: TogH foias FANTEC THH (ELISA).

TRRfL: srERe w1 3 I Baal a1 Sa-Seifaia el $iR
Sfcre gE g T4l

15

41T Y : WG & HHTYA Part C:Learning Resources

(UTCTqEIS, Te gads, o Fune)

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

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.

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

U
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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, 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.
- 15. https://acrobat.adobe.com/id/urn:aaid:sc: AP:54d2c4a8-7437-4208-9946-3a1272d18389

Y W ihd & dids
SHfEHdH 3idb: 100
HAd HAS Hedin (HI1S): 40 i Ayl wden (1@g) 60 oiF

3ffaRe® 31?3”37_"{ ) BT Ted (Class test) 40 3fb
Jdd A9 Tedidb 1) ST / TRgfe / aRaST
RfE):40 faard

M P T Iuffa o1 3Ifyd uega

1
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CIRE @ICE] fayfaenea wden & SR fRigid | 60 3

fewforat g

1. 3idRe Yeaic & fog Jeaie Ars gt gRT R} fe=nfcsn 3= e Syt &
| el GUR (TR 2019), 3R AeifOres efFHI0T 3R s JUR 2021 (Pedagogical
Approaches and evaluation reforms2021) WX SR BT

2. SRS Yeich B THI-THY WR AT 14(2) F GRIEIP 3 7 A 718 A1 & SaR
faafkd fasan SITUT (Internal assessment will be further distributed as per table given in
Appendix 3 of 14(2), as applicable from time to time).‘

3. AR} 3R Wy Q41 fore urg ufa=rd 40% (I8 dh) BITTT| Teb BT I BIH(Course)
UM $34 & forg siiafes 3R 3ifaH 3raftr uiemm (End Term Exam)H - T 40% b

T 63 Bi |
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PartA: Introduction

1 Course code 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

Unit Topics No of
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).

Environment and Ecology: Climate and Topographic factors;
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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

IL

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

II1.

Population Ecology: Characteristics of a population (Size, Density,
Natality, Mortality, Abundance, 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 of

plants.

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, Camivory,
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 of some Indian ecosystem: terrestrial (forest,

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

15

4
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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:Visit to Sanctuaries or National park.

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

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

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 (4™ Ed.) Sinauer Associates.
USA.

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

7) Begon, M., Harper, J.L., Townsend, C.R. 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.

(1
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Part D-Assessment and Evaluation

Suggested Evaluation methods

Maximum marks:100

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

Internal assessment:

Continuous
Comprehensive

Evaluation(CCE):40

a)Class test 40 marks

b)Assignmnt/Presentation/Project

report

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.

YT T : gR=g

1 UISd%HH IS CC42
2 Uy M ey iRt iR gafazor
3 UIedshH YR HBT YiddhH(Core Course)

e
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qafden

5 UTUHH BT T HRA P g, el o7 B
3 qifg W 3l Ot B & a1 2 U dief
FTfen 7§ vaw foar o1 gear 3, I=d fb 39 dieft
PTdeHd B! UETal Ad O3 B |

UIeUshH g & gikumd
GILSED

JE BT Ul B I TAfaROT F A Sick:fepare,
I R sofde BRe! R uRffas! o A
I YfrpT & IR § oIS TH e gRft| d drel
¥ faaur, fafdyar, TReor 3R Saarg uRadT afed
Tead aRfRURK! & Y eree & ark ¥ +ff S
fagewur SR scEHeTE I # e faeid
Ul

6 hfsc

HFRIFET 3F 40+ 60=100) <LTTH IOl 3fH=40

YRT ) : TSI 3t favyg-a¥g

IGLE T

BINEIIRED

iRyt ok uifRufast a=: 15
R gR1 a0l 7 % yeR: TRfuRe! iRk afae & a3 o
YR 1S BT ANTEH (). JHCd A8 |

wafavor v uRFRAIRE): Soag T4 RaAPae HRS; i
FRF; P BRS; W T TRRATH 1 AYROT; T
i, germ uRiRufeet, wdln oiRfRifdet e

afafafi: oifRufe) ok wafaro & ey | g == |

d
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IL.

Ht-ygfaRur Wey: i SRS (TSN, duHH, Od, Q)
OfdF FR® ( UHRERY, R Ufawel) & g i §
3IHE 3R fawm|

nfafafr: Serarg uRad= & SR il R &8 e |

15

III.

saeT TRfRIfAe): S5en o ARvd (SR, 99d, 54
$ gUIdd FRA 91 BRS (F9Q-HR PRSP IR g@-Tdd
HRD) 3R ST '@_’@ geh (Population growth curves); SIISHT
fafga (Population regulation); Sitg 3faer Juriferat R IR K
I4I); ﬁETquﬂﬁ'\’l':f P! GYRUT - A 3R Faa (Demes and
dispersion), 3cR-SHIIRABIT fAAIAT (interdemic extinctions).

Tfafafer : T & T, TRar 3R 3Ry R Biee wel |

15

Iv.

werta ikt ok wgera nRkfRufa®! : Sarg fRfS, s 3R
RIATPId, TS TR 97Ul BT THIG (Influence of vegetation on climatic
condition, weathering and topography, soil); G1th & &t 3ia:forar, dY
3R THRI & o sia-forar ( AHERY, AABRY |, WAV, SHR] gRT
S thaia, ARPRISS Fgeia) | THE™! 3 UPHfa; T&r TRa
(I # - 59 fafderar ; 3R T F - srgpam) &R fR¥a@ese);
Tl a6} fafere & R SR @t AT, g Y e iR T
UHIAd B a1 PRP; IPIGY , IPICRW, TR e
(Ecological niche), {5 (Edges) 3R IPHICH P JTYRTT |

nfafaft . S & fafird snefa-ueRl W &7 sierg |

15

yifRufast 93 niiifRifast: ofufaet 43 dw=an. uifRufas &

F1d; St yarg SR @AW T @, @, @ ). mufte Iaea sk
Ty, $© HRAIA RS 9 &t Wa iR a1 =ida (@,

TRAME) IR e (@ ot urt, Tglt, germ)|

nfafafr: Sof yarg ok WS Ip0r W ¢ R BT |

15

i
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VL

TG ¥ UBR, HRUN R YU, FHEISH UHIG; Saarg uRad &
TG UYE| 9, TRETE SR T A 4 I9ieA! &1 SuanT;
SiRewes Ul 3t uufe fafduar & fay &g (World centers of
primary diversity of domesticated plants); Iafl & fgdiaed $g
(Secondary Centers of origin). HR&UT & Rgia; 37#? TREJUT:
SR, PN e, A W0 dfaes, 4, 39, gl iR arft
TREUT; TRE. HgTR&fUT: TIRUNS &, S §F 3R Bl -dP

nifafafer : spaRual g g I B UHT|

15

N =

YRT Y : FGA & GHTUFPart C:Learning Resource

(TSI, T qrads, o HTY)

Sharma, P.D. 2009. Ecology and Environment. Rastogi Publication. Meerut.
Krebs. C.J. 2014. Ecology: The experimental Analysis of Distribution and abundance 6™

Ed.). Pearson Education Ltd. America.
3. Gurevitch, J., Scheiner, S., Fox, G.A. 2021. The ecology of Plants (3™ Ed.). Oxford

University Press.

AN

Hill, New York.

500N

Singh, V. 2024. Textbook of Environment and Ecology. Springer Nature Singapore.
Bowman, W.D., Hacker, S.D., Cain, M.L. 2017. Ecology (4™ Ed.) Sinauer Associates. USA.
Sher, A.A., Manuel, C., Molles, ].R. Ecology: Concepts and Application (9" Ed.). McGraw

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.

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

YT S1-gidA 3R i

AT TN iH & s
B dH 3(: 100

Tdd TS Hediw (J1S): 40 id fAufaeraa aden @g) 60 i@

&\
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3idR® L SICE| %) DEM TRI&T (Class test) 40 3P
e D HedidhT o) srRargTHe / wRafar / afeasT
@R#):40 fard
) B § Iulyfa &1 Ifad dga
IR G| fayfaareg oden & R Rrgi@ | 60 i
TR
femforatggma:

1. 3faRe Heaie & T Heuie Ais goill gR1 ol fesnfAa = 3= Rieror St o
qedied GUR (T4 2019), AR Qe DB IR TedichT YUR 2021 | (Pedagogical

Approaches and evaluation reforms 2021) IR 3T g
2. JHTARE Y B! JHY-TAY | AN 14(2) P GRIIY 3 7 21 718 aiferet & orqaR faafa

far GITET (Internal assessment will be further distributed as per table given in Appendix 3 of

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

3. @t 3R fdeew ST & fore ure ufawrd 40% @ &) R v o1 &Y

I (Course) UTH HIA & forg srialke 3R sifaw srafyr adan (End Term Exam) 7 -
T 40% 3P YT HIA gl |

¢
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For 2 years PG programme

(Scheme B-1)

Botany Core (Practicum) Syllabus

M.Sc. IV Sememester

Part A :Introduction

Program 2 years PG Class- M.Sc.

Sem IV 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 | P2SS18

marks=40
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Part:B:Content of the course

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

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

K. Assgnments/Practice/Survey/Fieldwork

B.List of practicals to be performed in the laboratory

No of
Hours:120

15.
16.
17.
18.

. To study the effect of antibiotic on growth of micro organism.
. To demonstrate fermentation technique.

. To demonstrate fermentation tecknique.

. Preparation of Plant Tissue Culture Media.

. Sterilization techniques- Sterilization of glassware, tissue culture, media

To visit Biotechnology Lab.

Principle working & uses of instruments. Laminar air flow, Autoclave,
Incubator, Hot 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

and explant.

Demonstration of callus culture Technique.
Demonstration of Androgenesis in Datura.
Demonstration of Organogensis.

Demonstration of Somatic embryogensis.

Part C: Learning Resources

(Textbooks,Reference books, other resources)
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Suggested Readings:
» De Kalyan kumar.An introduction to plant tissue culture,New central book agency

v

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.oreMOQC.org

Part D-Assessment and Evaluation

Suggested Evaluation methods
Maximum marks: 1060
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 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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For 2 years PG programme
(Scheme B-1)
Botany Core (Practicum) Syllabus

M.Sec. IV Sememester

Part A :Introduction

Program 2 years PG

Class- M.Sc. Sem IV 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)

139
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L. Assgnments/Practice/Survey/Fieldwork No of
Hours:120

B.List of practicals to be performed in the laboratory

1) Determination of density of different plant species by Quadrate

method.

2) Determination of abundance of different plant species by Quadrate

method.
3) Determination of % frequency of different plant species.
4) Determination of minimum size of quadrate.
5) Determination of LAI of a few dicot and monocot species.
6) 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)betermination of pH of i)olluted 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.

#  Kirebs. C.J. 2014. Ecology: The experimental Analysis of Distribution and
abundance (6™ 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.orgMOOQOC.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 pedagogicalApproaches
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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.

(ST d-1)
Faefa s fX (Rewsw) areaww
TH.TgdT. IV dAw]
9 T 9=y
FEHT 2 ¥ St | wer- ww.ug. . =gt T 2025-2026

-

1 | 95a%9 Fr2
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