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.
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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
gmﬁm%mwm%aﬁwﬁm
 BrdHH $) uEa UGl ¥ o B
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H S, 3R 1Y ggfavofiig a6l ® H9 uffea
A 8| B TOTEHS aH-PT 3R SeT fadmo
H ragIG Hie Wt e $3, Rred 3 urey

@f\ o




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

HfHan 3i: 100
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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

" .




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

T )-Gegiep 3R Yeaih T

vmmmasm
HYHAT 3fb: 100

Tad 9s Jedie (SRS 40 3 fyyfaamea wien @) 60 36

m HedTh: P) HEIT URIET (Class test) 40 3
ad 9 Jedidh &) SRITgHT / Ul / aRaS
@FRRE):40 fard
M) Hefl § Ui &1 3faad 78
g ea i fayfaaraa e & iR Rgid | 60 3i®
|
fewforat ggma:

1. AR Hedich1 & foTT Jeaicp1 His goie! gR1 Wikl fe=nf-e=il 3= e Syl o
eI YR (TR 2019), 3R &0 BB 3R i YR 2021 | (Pedagogical
Approaches and evaluation reforms 2021) WX STeTRa BT

"

98




2. SR Hedid B THI-GHT R A7 14(2) & URIRIE 3 7 &l 15 dliere] & SIER faaikd

foar ST (Internal assessment will be further distributed as per table given in Appendix 3 of

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

3. 2 3R N 31 & fore urg ufa=rd 40% @ o) 111 T B Bl
W(Course)m'ﬂm%mm 3R sifaw rafy wien (End Term Exam) q
- A 40% 3 YT HRA il

49/]

99




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
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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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