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Choice Based Credit System (CBCS):

The choice-based credit system (CBCS) offers students to opt for courses of their choice
comprising of the core courses, elective courses, peneric electives, skill-based courses & ability

enhancement courses, The CRCS peading pattern i hased on e carned credits every semester,

1)
2)

3)

1)

Credit Structure & Classes

Core Course (CC): A discipline specific compulsory basic course,

Discipline Specific Elective Course (DSE): A discipline specific elective course which is more
advanced or specialized,

Generic Elective Course (GE): An inter-disciplinary elective course to be opted from a
discipline other than one main disciphine(s) of choice (e.g., a course other than in which
honours has been taken).

Skill enhancement Course (SEC): A discipline specific elective skill enbancement course.

Ability Enhancement Compulsory Course (AECC): A compulsory course that may be chosen
from a pool of courses designed to provide value-based and for skill-based knowledge,

In CBCS, all courses have credits assigned to them, The credit structure is described below:

Duration of the Semesters: The semesters will comprise 15-18 weeks of direct te

' Theory + Practical Vocational Total
Course Type . . or Crudit
Theory Practical Theory .
CC 1 ' 2 0
1
DSE 1 2 ()
SEC 2 2
Gl 4 2 6O
ALCC 2 )

B.Sc. Honours - Semester wise courses

The number of courses to be taken in the different semesters have been specifie

aching.

*«dinthe table below.

Sem-l | Sem-Il | Sem-1I Sem-W‘ Sem-V Scm-ﬁ Tulnlv -Crudils !
= . ; . 7 | ] =
CC 2 2 1 3 2 14 14x6 = 84 |
DSE . ' 2 2 | 4 At =24 |
SEC | | | : 2 x2=4 |
GE | | | I . 4

‘ ‘
AECC | 1 -
Total | 4 i i 4 20
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List of Core Courses (CC):

SI. No. | Course Code Course Name Semester
1. UGBOTCCO] I’I‘I\'l'l\l(l};_\.' and |\ﬁl‘|‘(1|1i(1|nlt__'|_\,' SEM-I
2. UGBOTCC02 | Biomolecules and Cell Biology T
3 UGBOTOCN3 Mycology and Phytopathology SEM-II
4, UGBOTCCO4 | Archegoniate S
5. UGBOTCCO5 | Anatomy of Angiosperms
6. UGBOTCC06 | Economic Botany SEM-III
7 UGBOTCCO7 | Genetics
5. UGBOTCCOR | Molecular Biology
9, UGBOTCCO09 | Plant Ecology and Phytogeography SEM-IV
10. UGBOTCCTIO | Plant Systematics
1. UGBOTCCIT | Reproductive Biology of Angiosperms SEM-V
12. UGBOTCCT2 | Plant Physiology o
13. UGBOTCCI3 Plant Metabolism
SBOTIAC an _( abolisn SEM-VI
14 UGBOTCCI4 | Plant Biotechnology
Note: All the Core Courses are compulsory for the Botany Honours students.
List of Discipline Specific Elective (DSE) Courses:
Sl. No. | Course Code Course Name Semester
1. UGBOTDSEOT | Industrial and Environmental Microbiology SEM-V
2 UGBOTDSEO2 | Plant Breeding -
3 UGBOTDSEO3 | Biostatistics
1. UGBOTDSED4 | Applied Phycology SEM-VI
5. UGBOTDSEOS | Research Methodology i ]
Note: Any two to be selected in SEM-VI from this list.
List of Skill Enhancement Courses (SEC)
I SI. No. | Course Code Course Name Semester
UGBOTSECOT Value Education and Indian Culture - SEM-IIT

-

List of Ability Enhanceme

UGBOTSECO2

SEM-1V

Unluw( ourse in mllnburnhnn with ITT Hnmba\

nt Compulsory Course (AECC)

Sl. No. | Course Code Course Name Semester
I UGAECCO] English Communication B | SEM-I
o 2_ ] UGALECCO2 Invironmental Science SENI-IT

List of Gencric Elective (GE) Courses*

Course Name

Sl Nu Coursc Code
1. UGBOTGEOD | Cryptogamic Botany SEM-]
2. UGBOT( SE02 Biology ol Vasc ular I’ Itml'- SEM-IT
3 | -L-J( .li(l]( 03P lant E \nInL\f Anatomy .lmi I mbryology SEM-T
| UGBOTGEOS | Plant Physiology and Biotechnology | SENLIV
'Nulc {llt(-wcl to Qllldvnh ulllu lh i Botany Honours,
N { ‘L 7 .._A/;E iEA\?
2 Head
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Semester Wise Course Distribution (B. Sc., Botany Hons.)

Semester | Course Code | Course Name Credit g:-:::lit ||
UGBOTCCO1 | Phycology and Microbiology 6x1 |
SEM-I UGBOTCC2 | Biomolecules and Cell Biology —~—Joxl | 54
UGBOTGEOI* | Cryptogamic Botany | 6~ ‘
UGAECCOI] English Communication 2x| |
- UGBOTCCO03 Mycology and Phytopathology x| ‘
SEM-II UGBOTCC04 Archegoniate B ox1 20
UGBOTGEO2* | Biology of Vascular Plants ) ox1
UGALCC02 Environmental Science 2x1
UGBOTCCO5 Anatomy of Angiosperms o<l
UGBOTCCO6 | Economic Botany - e
SEM-III | UGBOTCCO7 | Genetics - 61 26 ‘
UGBOTSECO!T | Value Fducation and Indian Culture 2x]
UGBOTGEO3* l"L'ulng_\_', Anatomy and Embryology o [1;] | ‘
 UGBOTCCDS Molecular Biology - - 6%l
SENM-IV UGBOTCCOY | Plant Ecology and Phytogeography | 6x1 |
UGBOTCCI0 | Plant Systematics 61 26
TUGBOTSEC2 | Online Course in collaboration with IIT Bombay | 2x1
UL;BO'I'L}I{HI’ Plant Phvsiology and Biotechnology 6x1
UGBOTCCI Reproductive Biology of Angiosperms 6|
SEM-V UGBOTCCI12 | Plant Physiology 61 24
UGBOTDSE Any two to be chosen from Sem-V DSFE courses 6x2 |
LUGBOTCCIA3 i Plant Metabolism fx |
SEM-VI Tili()TL'CI-I Plant Biotechnology 6x1 24
h'(}HO'l‘DHI- Any two to be chosen from Sem-VI DSE courses ox2 |
Total Credit (Full Course) | 140

* For other than Botany Honours students.

Total Credit to be earned by a student to complete B.Sc. Botany Hons, Programme: 140

e Marksheet after cach semester will be given both with SGPA (Semester Grade Point Average)

and detailed marks obtained by the examinee.

e Similarly, Marksheet after the final semester will be given with CGPA (cumulative grade

point average) and detailed marks obtained by the examinee,

Calculation of SGPA

Calculation of CGPA

1]

(Total Credit x Total Grade Point = Total Credit Point);

Total Credit Points / Total Credits

(Total SGPA x Total Credits in cach Sem.) / Total Credits earned

in all the semesters

/ .f
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Programme Outcomes (POs)

After completion of the B.Sc. Degree program, the students will be able to

PO No.

Program Outcomes

[ cognitive |

Level

ro-1

~can make a nation or society to grow at a rapid pace.

Recognize the scientific tempers and attitudes, which in turn can
prove to be beneficial for the society since the scientifie developments

| resources with ethical approach.

Understand  scientific knn\\'lvd;_,v and exchange ideas with other
stakeholders; make people aware about sustainable utilization of

Understand and apply the issues of environmental contexts and

sustainable development as a basic interdisciplinary concern.

R

Create the ability to perform experiments and to analyze & Inh lpn t

the obtained accurate results and thus gain the ability to solve
B 2

problems, to involve in critical, independent, and creative thinking.

Possess expertise to apply and formulate ideas which will provide
them competitive advantage in pursuing higher studies from India or |
abroad; and seek jobs in academia, research or induslries.

’O-6

R=remembering, U -

Assemble the acquired in-depth knowledge of applied ~.nh|uls
towards the inculcation of professional and employment skills so that

students can make a carcer and become an vnrrvprvm‘ur in diverse

fields. (
understanding, Ap - applying, An = analysing, I = evaluating, and €

Programme Specific Outcomes (PSOs)

After completion of the B.Sc. degree program in Botany, the students will be able to

creating

[_PSO No. Program Specific Outcomes cof:‘:;’]"e
< Outline an all-round development, rolling out 1o be globally ready R U
0! individuals competent enough in various analytical and technical skills ’
- | Understanding and development of basic concepts in various plant groups.
1’sO2 their metabolism, components at the molecular level, biochemistry, U, Ap
taxonomy and ccology
o Analyze .md"-._:-c ate awareness of natural resources and their consenvation to
PS03 develop responsibility as a citizen towards their community and U, An, E
cnvironment. B ) |
T - I)u.u.n and formulate theoretical and lab-based t.\]'ILIIII'lLI]l\ o Lmu.m
s technical advancement in priority arcas such as genetics, cell and molecular | I, C
biology, plant sy stematies and biotechnology ‘
[ invent, test, mterpret and .mpl\ problems of biological nterest, conduct C
PSOR self-evaluation to enrich themselves through lifelong learning. | '

I

A Y

+ remembering, U

HE\L|t'I-\hllldlllj:, Ap - applving, An = analvsing, | evaluating, and (

creating

/,,/4/76

Head
Deptt.

of Botany

R.K.M.V.C. College
Rahara, Kol-118



CORE COURSES



Semester - |
Course name | Phycology and .“icruhio]um
Course code uesotccor o
iumlacr of lectures 90 {'l’lr 60 + Pr: 30) -
] Er_gt_l_i_ls ) N 4(T hcun) +2 {l’ractlcall =6 ]
Marks 100

Course Objectives: This course aims to

Course Objectives

* Increase the understanding of basic classification and evolution of the Iiving world.
*  Aware the students about the nature and role of microorganisms (bacteria and viruses).
-

Explain the structure, organization, physiology. reproduction of simple autotrophic forms — Algae
s Explam the ecological and cconomical aspects of algae, bacteria and viruses,

¢ Apply the knowledge 1o learn use of beneficial and control of pathogenic microorganisms.
Core Course I: Phycology and Microbiology

THEORY

Unit 1: Introduction to microbial world (7 lectures)

Microbial nutrition. growth and WEBSHSH. |:conomic importance of viruses with reference to vaccine
production, role in research, medicine and di.u_l:mllu as causal i\rplllhl‘n% of plant Llls-..la.u Econommy

linil 2: Viruses (7 lectures)

ISCOVEr 1e1 and agical ¢ { @) veneral structure with
apu.ml rcﬁ.mlu: ln \Il‘nlt|‘~ .mtl prions; l'l:p]lt..lllUIl (L\.‘IILI‘J] aceount), [)'\. \ virus ( T-phage). Ivtic and
lysogenic cycle; RNA virus: TMV, plant retrovirus.

Unit 3: Prokaryotes (7 lectures)
Discovery. general  characteristies: Types-Archaca,  Bacteria, wall-less forms  (mveoplasma  and
spheroplasts); Cell structure; Nutritional - types; Reproduction-vegetative.  asexual. Recombination
(conjugation, transformation and transduction),

Unit 4: Algae (10 lectures)
General characteristics; Fcology and distribution, Fife eyele patterns, Cell structure and components: Cell
wall, pigment system, reserve food (of only groups represented in the syllabus). Nagella, NIGTHGASSOP
L Classification; criterta, system of Fritseh (up to class) and _

2 Significant contributions of important phycologists (1 1. Fratsel, GM. Smith.
RN Smgh, TV, Desikachary, LD Kumar and M O.P. Ivengar).Role of aleae in the environment

{Phyveoremediation, L productivity. mutuahism and svmbiosis.Commensalism).agriculture
(bio-tertlizer), @y and industry Im. SCP production).

Unit 5: Cyanophyta (6 lectures)
I cology and occurrence: Range of thallus organization, Cell structure, REPTOGTEHOHE Morpholosy and

lile-cvele of Nowro

Unit 6: Chlorophyta (N lectures)

Gieneral charactenistics, Cell structure; Reproduction
Morphology and hife-cyeles of Chlamydononas, Volvor, Ocdogonaam, Colooc et € hmu 4 on

72
5 /! nf ,Qé‘}, ey
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Unit 72 Heterokontophy ta and Rhodophyta (15 lectures)

Charactensues, Oceurrence, Range of thallus organization, Cell structure, Reproduction. Morphology

and hie-cyeles of Fawcheria, Bt arpus, Sargassiom and Polysiphonia. Cell structure and reproduction
m Diatoms

PRACTICAL
1. Microbiology

I Eleetron micrographs Madels of viruses - 1 Phage and TMV, Line drawings’ Photographs of Lytic
and Lysogenie Cycle

2. Lvpes of Bacteria to be observed from temporary/permanent shides/photographs. Electronmicrographs
of bactena, bmary fission, endospore, conjugation, root nodule

3o Gram stianmyg

4.
5

Fndospore staiming with malachite green using the endospores taken from soil bacteria
Study o vepetative and reproductive structures of Nostoe, Chlamydomonastelectron micrographs),

Folvox, Ocdogonimm, Coleochaete, Chava, Vanchervia, Ectocarpus, Sareassum and Polvsiphonta, through

CIECHOT mICrOSraphEl (c1nporary preparations and permanent slides

Course Outcome: After completion of this course the student will be able to

: = - e S

; Cognitive | POs PSOs |

Sl No. Course Outcomes
iy S it | Level  |Addressed | Addressed |
Develop knowledge on the diversity, phylogeny,

CO1 4 g Y PYOREW-1 - pu o |ronro2 | psor |
classilication of algace |
Understand the structure. role and mlectious eyele of , ‘

cO2 : U, An o2 Pso? |
bactera and viruses |

CO3 | Understand life eyeles of different algal species L. An Po2 'sO2

CO4 | Lxplore the cconomically niportant alyac. Ap.An | POS. PO PSO3 |

| Gan knowledge on the beneficial & harmful bacteria PO4.POS, -
cos | " i ‘ | , PSO3. PSOA
and viruses POG

s ‘|L'|111'111|11'IIF_1L1 _llllﬂ-t‘u-ll;ﬂidpug, Ap o applying, Ananalvaing, I evaluating, and ¢ rru.tlnig

Suggested Readings

o [ce. RI(2008) Phycology. Cambridge University Press, Cambridge. 4th edition.

o Wiley JM. Sherwood EM and Woolverton C1L(2013) Prescott’s Microbiology 9th Edition. McGraw Hill,

o Kumar, 1D, (1999) Introductory Phyveology. AfTilated Fast-West Press, Delln,

e Sahoo. D (2000). Farming the ocean: seaweeds caltivation and utihzaton Aravah Intemational, New
Delln

o Campbell. NoAL Reeee 1B (2008) Biology, Pearson Benjamim Cummungs, USA-Sth editon

o Pelezar. M1 (2001) Microbiology, Sthedition, Tata McGraw-Ihill Co. New Dellu

o Stanier, .Y .(1987) General Microbiology, Sthedinon, MacMillan, London

o Madigan, M., Martinco, 1. Bender, K Buckly, D-&SthlD2015) Brock Biology O Microorzanisms, 14
edhiion, Pearson Fducaton, USA.

o lortora. G 1. Tunke, B R& Case, C 12011 Microbology-An Introduction 11 Edion, Pearson,

[ Eat)
' Head
Deptt. of Botany
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Semester -1
L Course name | Riomoleenles and Cell Biology |
| Course code vaporecn
Il Number of lectures ‘Jll (The ot P W) J
Credits -lllhvur;’l 12 (Peacticnl) -~ 0
Marks 100 I

Course Objectives: s course ams 1o

Conrse Objectives:
o Provide toundation to the structure and functions of nuelere acids,carbolverates, protems and Tipds
e Eaplam the structure of eell components and thew functions genonme and its orgamzation

e Make the students acquamted with vanous brochemieal processes occurmmg within the ¢ell

o Provide knowledge on eell division, cellular organization and cell funetiommg: i plants

Core Course 1I: Biomolecules and Cell Biology
THEORY
Unit 1: Biomolecules (20 lectures)
I'vpes and sigmificance of chenmeal bonds, Structure and properties of water, plEand buffers
Carbohydrates: Nomenclature & classificanon; Mono-; e Ohgo- and polysaccharides

Lipids Defimtion, major classes ol storage and structural lipids, Fatty acids strueture and functions;

Fssential fatty acuds, Toacylglyeerols: structure, TRGHRTSERAPOFERIE. I'hosphoplycendes

Protems: Str-of annno acids, protem structure levels-primary, secondary, tertiary and quaternary.
Nuclete acids Structure of nitrogenous bases, Structure and function of nucleotides; Types of nuclew
acids; Structures of A, B & Z DNA, Types of RNAL Structure oF IRNA

Unit 2: Bioenergenetics («h lectures)
Laws of thermodynamies, coneept ol free energy, endergome and exergome reactions, coupled reactions,
redox reactions ATI structure, s role as energy currency molecule

Unit 3: Enzymes (O lectures)
Structure of enzyme: holoenzyme, apoenzyme, coliactors, coenzymes and prosthetic group, Classification
of enzymes (IUBMB), | mechamsm ol action (activation
cnergy, lock and key hypothesis, induced — fit theory), Michachis -+ Menten equation, Lineweaver Burk
Plot; Fnzvime mhibition: Tyvpes, Factors adlectng enzyme activity,

Unit4: The cell (-} lectures)
Cell as a unit of structure and function of Tving organism, Gl
GElI§ C oncept of RNA world: Origin of cukaryonie cell (EFndosymbiotic theory)

Unit 5: Cell wall and plasma membrane (4 lectures)

Cell wall: Chemical nature, Growth, Ultrastracture and funchon of plant cell wall Overview of membriane
function; (luid mosate model;, Chemical composition ol membranes: Membrane transport - assive, active

and facilitated transport (dilfusion), endocyiosis and exocyiosis

Unit 6: Cell Organclles (16 lectures)
Nucleus: Structure-nuclear envelope, nuclear pore compley, “ lukaryotic chromosome,
Molecular orgamzation ol chromatin: Nucleosome, hieterochtomatin: constitutv e and facultaiin e,
senicance of heterochromatization, cuchromatin, Nucleolus: Ultrastructure and s u\lv n ribosone

] oy ( /

brogenests. Karvotvpe concept and its nmportanee i Chromosome study 2 ?"} e
7 ” \" ' He&d ’-
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Special types of Clromosome: Polytene, 18 chromosome and Lanip-brush chromosome

Cytoskeleton —nl microtubules, microfilaments and mtermediary filaments

Chloroplast, mitochondna and microbodics Structural orgamzation, Functions Semaulonomon nalure
ol mtochonda and chloroplast

ndomembrane system: Endoplasimie Reticulum — Rough R Structure, protem targeting and insertion
i FR, Motem (olding, provessing, Smooth FR: Lipid synthesis, export of protemns, hpids and
carbohydrates; Golgr Apparatus - organization, protein glycosylation, protein sorting and export from

Golgr Apparatus, role i plant cell wall formanon. | vsosomes — Structure and function

Unit 7: Cell division (h lectures)
Phases of cukaryvotie cell eyele, mitosis and merosis, Regulation of cell evele- checkpoimts. role of protein

Kimases (buddimg veast)
PRACTICAL
1 Qualitative tests for carbohvdrates, reducing and non-reducing sugars, ipids and proteins

2 Swdy of plant cell structure with the help of epidenmal peel mount of Onion' Khoeo
3 Demonstration of the phenomenon of protoplasmic streaming in Hydrilla leal

! Measremennapegia by meroneiny
S Counting the cells per umt volume with the help of hacmoeytometer (Yeast pollen grains)

6 Study of cell and s organelles with the help ol electron micrographstppti
7 and cell wall m the epidermal peel of omon using Penodic
Schif7s (PAS) stning technique.
N Study the effect of organice solvent and temperature on membriane permeabilin
9 Study different stages of mitosis. Determimation of Mitonic mdey

10 Study of polytene chromosome from Drosophila

Course Outcome: After completion of this course the student will be able o

Cognitive ~ POs | PSOs

CO No. Course Outeomes Level |Addressed | Addressed

Understand cell structures and function. along wath

Col

R, U POL PO T PSOL. PSO2
molecules present m eells
CO2 | Understand the mechamsm of cell evele k.U POL PO2 | PSOT PSO2
i | Focus on cellular components. nuclear & organellar | | T '
o3 ; * U.Ap.An | PO2.PO3 | PSO3

genome, along with thew regulatory role

CO4 l‘pg?ndcd therr analytical skills and mstrumentation l AnE.C | PO POS | PSO4. PSOS|

Acquire knowledge m designing experiment. statistical |

CO5 C POS. POG | PSOM, PSOS

analysis. and mterpretation of results

*Rremembering. U understanding, Ap - applying. An - analvzing. | evaluating, and O creating

Suggested Readings

o Campbell, MK (2012) Biochemistry. 7th ed . Published by Cengage | eamimy

o Campbell. PN and Smmth AD (2011) Biochennstry Hlustrated . dth ed . Churchill Tivimgstone

o Berg IM. Tymoezko 11 and Strver 12011 Biochemistry. W H Freeman and Company

e Nelson & Cox (2008) L ehminger Principles of Biochemistry. Sth Fd - W T Freeman and Company

o Karp. G (2010) Cell Biology, John Wiley & Sons, US A 6th edinon

e Hardin, 1, Becker, G Skhensmiuth, L. (2012) Becher's World of the Cell. Pearson Fdu Ine 8th ed

e Cooper, GM. and Hausman, R (2009) The Cell: A Molecular Approach. Sthed Smauer Associates.

e Beeker, WAL Klemsmuth, LI, Hardin, T and Bertoni, G2 P (2009) The World of the Cell 7th edition
Pearson Benjamim Cummings Publishing. San Francisco

Deptt. of Botany
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Semester - 11
~Course name - \I\ cology and l;i;\mpathnlog\'
( ourse code l GBOTCCO3 R -
“Number of lec lectures 90 (Th:60+Pr:30) N ]
Credits - 4 (Theory) +2 2 (Practical) = o

o

“Marks

Course Objectives: This course amms (o
Course Objectives:

Provide basic knowledge about the fungi and lichens, their economical & ecological significance.

*  Daplam the structure. growth, food reserves, reproduction methods offungt,
®  Aware the students about parasitic and mutuahistic nteractions between fungi and plants.
*  Enhghten the students about the phyvlogeny and evolutionary concepts in fungi.

¢ ldentifv the common plant dma\u .md device ..(mlml measures.

Core Course I1I: Mycology and Phytopathology
THEORY

Unit 1 Introduction to true fungi (6 lectures)
General charactenstics; —: “ Cell wall composition;
Nutrtion. Classification (Hawksworth 1995); Heterothallism in fungi.

Unit 2 Chytridiomycota and Zygomycota (5 lectures)
Charactensuc features, Feology and significance; Thallus orgamization; Reproduction; Life cyele with
reference 10 Svnchverium, Rhizopus

Lnit 3 Ascomycota (10 lectures)
General charactenstics (asexual and sexual fruting bodies):Ecology: Lile evele and classification with
reference toSuccharonnees, Penicillium, Altorparia, Newrosporaandidscobolus.

Unit 4 Basidiomycota (8 lectures)
General charactenstics; Feology: Life eyvele

* {earicus Bolumimescence.
( Plewrotus&Agaricus

Unit 5 Fungus like organisms (5 lectures)
I Slime molds:General charactenistics. Status of Shime molds: Classification; Oceurrence; Tvpes of

Mushroom — Cultivation

plasmodia, Types of fruiting bodies: 2 Qomycota: General charactenistics; Feology, Status of comycoti;

L ite evele and classification with reference to Phyiophthora Alhugo

L nit 7 Mitosporic fungi (2 lectures)

Occurrence and mmportance: Steps and sigmificance of Parasexuality

L nit 8 Symbiotic associations (4 lectures)

I ichen-Okcurrence; charactenstics, -& thallus orgamization; Nature of assoctation of algal

& fungal partner, Reproduction, Mycorrhiza-types: Role m agriculture and forestry

Unit 9 Applied Mycology (N Lectures)

Role of tungr i biotechnology, Application ol fungr mn food imdustry (Flavour& texture, ~
Enzymes, — Secondary metabolitest Pharmaceutical preparations ),

Agnculture  (Bioferulizers), Mycotoxins,  Biological  control  (Myeofungicides,  Mycoherbicides.

Mycomsecnicides, Myconematicides). Medical myveology

L nit 10 Phytopathology (12 lectures)

['erms and concepts, General symptoms, Geographical distiibution of discases, Itology, Symptomology,

Khoch™s postulates
3 ﬂ
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Host-Pathogen relanonshups (With special reference o Aflatonins, Phytoalexms, SAR, ISR), Disease
cyele and " Mrevention and control of plant discases (Phvsical, chenieal & hio
control); Role of quarantine: Bacterial diseases Crirus canker and Bactenal Blight of nee: Vaval discases

Fobacco Mosaie, Vein cleanmg Fungal discases — Laely bhight of pokate, [ate bhght of potato, Black
stem rust o wheat, Stemot of qute

PRACTICAL

Lo Inpoduction o the world of funer (Unicellular,  coenoeyviie sephite  myveelion,  ascocarps
andbasidiocarps)
2 Rhuzopus Stidy of asexual stage trom temporary shided sexual structures from permanent shides
3 dspergdius and Penicitlio: study ol asexual stage from temporany mounts. Study of sexual stagre [rom
teleomorphs of these fung with the help ol permanent shdes photographs
4 xcobolus seetiomng through ascocarp
S Alernara Specimens photographs and temporary mounts
6 Prccimag Herbarum specimens of Black Stem Rust of Wheat and infected Barberry leaves, Sections
mounts of spores on wheat and permanent shides of sections of leal of both the hosts

lgaricus Specumens of button stage and tull grown mushroom; sectiommng of gills of dearicns, Gy
tmgs and bolumnescent mushrooms o be shown
8 Study of phaneroplasmodin trom actual specimens or photograph. Study of Stemonifis sporangia from
photographs
9 Alhugo: Study of ssvmptoms of plants inlected with Albugo, asexual phase study through section
temporary mounts and sexual structures through permanent shides

Study of thallus and reproductive structures (soredia and apothecium) through permanent shides.

Mycorthizae: ectomyeorthiza and endomyveorthiza (Photographs)

L1, Phytopathology: I Herbarum specumens ol Bactenal diseases: Citros canker, Bacterial blight of niee
Varal diseases: PMV, Ve clearing Fungal diseases: Farly blight of potiato,Late hlight of potato, Black
stem rust ol wheat and stem ot of jute

L 1solanon of pathogen from discased leal, noculanon of pathogen m healthy fran

Course Outeome: After complenon of ths course the student will be able 1o

' Cognitive POs I’SOs

‘O No. D s¢ Qutcomes
S() 0 Course Outeomes Level  Addressed | Addressed |

T Understand the classification, stucture, ole and , |
Ol o R.U POL PO | PSOL PRO?
indectious evele of fung |

CO2 | Fvaluate the mpact of fungr mondustoal processes UoAp o2 o IsOs .
CO3 | Know the procedures tor mushroom cultivation | Ap [ o PsOd :
. _ | ! | .
. Idenuly plant discases: thewr causes & importance m '
CO4 Anl POLPOS | PSOR PSOM |
aenculiure mduosin
COS | Apply acquired knowledye o control plant discases ( POS OO | PSOS, PSOS |

*Roremembenng, U understandmg, Apapplvime, Ananalvsime, T evaluating, amd C areatinge

Suggested Readings
o Agros, CNC(I997) Plant Pathology, dth editon, Acadenne Press, U K
o Alexopoudos, CL Nms, CW Blackwell, M o) nioductony Mycolopy . Tohn Waley & Sons i ed
o Webster, 1 & Weber, R (20073 Intoduction to Fungn, Cambrodiee Unnversity Press, Wd ald
o Scthi, TR and Wali, SK 2011 Text book of Fungeand Thew Alhes: Macmdban Pabhshers Todu 1 d
o Sharma, D201 Plant Pathology . Rastogs Pubhcation, Mect India .,
7
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_ Semester - 11

~Lourse name Archegoniate |
- Course code LGBOTCC04

| \ﬁmbcr of lectures | 90 (Th: 60 = Pr: 3 . _

| Credins 4 1. Lheory) + 2 (Practical) =6

| Marks 100

Course Objectives: This course amms (o

Course ()hju'-li\ o8

®  Provude knowladge about the diversity of bryophytes, ptendophytes and gymnosperms
*  Inerease understanding on their classification, bology, adaptive mechanisms.and phyvlogeny
* Highhght advances i developmental& reproductive habitsand evolution of seeds
*  Aware the students about the economic values of these plant communities
Core Course 1V: Archegoniate
THEORY

Unit 1 Introduction
Umitving features of archegomates; Transition to land habit; Altemation of generations
Unit 2 Bryophytes

(4 lectures)

(6 lectures)
GUeneral charactensues, Adaptations
t land habit. Classificanon; Range of thallus organization
Unit 3 Type Studies-Bryophytes (12 lectures)

Classification (up to family), morphology. anatomy and reproduction of Riccie, Marchantia, Pellia.

Borclla, Anthoceras, Sphagnum and  Funaria, Reproduction and —

Feologieal and economic importance of brvophstes with special reference to Sphagnum

Unit 4 Pteridophytes {6 lectures)
General charactensties. Modern concept about the orgamsms traditionally called pteridophytes
Clasaificanon. Farly land plants (Cooksomia and Riveia), Structural and anatomical features of
Leprdesiendron and Calamites, Lifeevele patterns in homosporous and heterosporous forms

Unit 3 Type Studies- Pteridophytes (14 lectures)
Classification (up to family). morphology. anatomy & reproduction of Psilomn. Se laginellu,
Equsenim Dnvopteris&Previs (Developmental details not to be included): _
Heterospory and sced habu; Telome theory; — Feological and economic importance

Unit 6 Progymnosperm and Gymnosperm (18 lectures)
Progymnosperm: Discovery, General charactensties; Classification (up 1o class) with characters &
examples (Spome, 1973 Vegetative and reproductive features of Archacopieri, Gymnosperm: General
charactensties, classification (up to tamily ). morphology, anatomy and reproduction of Cveas. Pinus and
Gnenam (Developmental details not 1o be included), General characters of Prendospermales. Cordaitales

and Bennettitales, Ecological and economic importance: Reconstruction of Williomsonia sewardian
PRACTICAL

1 Riccia — Morphology of thallus. Vertical section of thallus showing sporophvie

2 Marchantia- Morphology of thallus, whole mount of thizoids & Scales, VSof thallus through Gemma

cup. Whole mount of Gemmae (all temporary shides), VS of Anthendiophore, Archegoniophore,
longitudinal section of Sporophyte (all permanent shides)

/¢, /X"‘QM"/( D,
Head
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3 Anthoceros-Morphology of thallus, dissection of sporophyte (
- (temporary shde), vertical section of thallus (permanent slide).
4 Pellia, Porclla- Whole mount (Permanent slides/specimens/photograph).

S Sphagnum- Morphology of plant, whole mount of leal (permanent slide onlv)

0. Funaria- Morphology, whole mount of leaf, rhizoids, operculum, peristome. spores (temporary slides).

permanent shides showing antheridial and archegonial heads, LS of capsule (Permanent slitlc};-

T.Psilorm- Study of specimen, transverse section of synangium (permanent slide).

N.Selaginella- Morphology, whole mount of leal with ligule; TS of stem, L.S. of strobilus from permanent
\ &

shdes. _(Icmpomry shides),

Y. Equisctum- Morphology, transverse section of internode. LS of strobilus, transverse section of
strobilus, whole mount of sporangiophore. whole mount of spores (temporary slide).

10. Preris- Morphology. TS of rachis, VS of sporophyll, whole mount of sporangiumée spores (temporary
slide), whole mount of prothallus with sex organs & young sporophyte (permanent slide)

1. Cyeas- Morphology (coralloid roots, bulbil, leaf), whole mount of microsporophyll, TS of corallond
root. TS of rachis. VS of leaflet, VS of microsporophyll, whole mount of spores (temporary slides), LS of
ovule (permanent shde),

12, Pinus- Morphology (long and dwarf shoots, whole mount of dwarl shoot. male and female cones), TS
of Needle, TS ol stem (permanent shde), LS of male cone (permanent shde), whole mount of
microsporophyll, whole mount of Microspores (temporary shdes), LS of female cone (permanent slide),
tangential longitudinal section &radial longitudinal sections of stem (permanent shide).

13 Gnenon- Morphology (stem, male & female cones). TS of stem, VS of ovule (permanent shide)

14 Botamical excursions.

Course Qutcome: After completion of this course the student will be able o

Cognitive POs PSOs
O No. “ourse OQutcomes ’
CONe CourseOuteomes | "Level |Addressed | Adavessed
To know about morphological,  anatonucal — and }
cor | "M B R.U POLPO2 [ PSOL, PSO?
developmental patterns i brvophytes to gymnosperms. |
B oW 2 G “tive parts, mechamsm ol | ]
co2 lo know : ibout lh.Ll reproductive parts, mechanism U POLPO2  PSOL. PSO
reproduction and hife cycle patterns.
| To understand stelar evolution and seed formation in -
CO3 l'o understand stelar evo ced [ U POLPO2 |PSOL. PSO
pteridophyvtes. -
CO4 | Fconomie values of the lower plants. Ap. 1 PO3 PSO3
Observe and identify bryophytes. ptenidophytes and : |
CO5 beive:and den ity Kryophiyies./peTkiopy ( PO4, POS PSO4
gymnosperms& their internal structures.

R I'C!IICI11|II.;I'II1g.l'- understanding, Ap —applymg, Ananalyvzing, B evaluating, and O creating

Suggested Readings

e Vashistha, PC. Siha, AK. Kumar, A (2010). Ptenidophyta. S, Chand. Delha, India

o Bhamagar, SP &Moitra, A (1996). Gymnosperms. New Age Intemational. India

e Parthar, NS (1991). An mtroduction to mbryophyta: Vol L Bryophyta. Central Book Depot

e Raven, PH. Johnson, G.B., Losos, LB Singer, SR (2005). Biology. Tata McGraw Thll. Delhi,

e Vanderpoorten, A. &Goltinet, B. (2009) Introduction 1o Brvophvies. Cambrnidge University Press.

/] /7 //"7‘!%
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Semester - 11
Course name Anatomy of Angiosperms
Course code L UGBOTCCOS ) |
Number of lectures 90 (Th: 60 + Pr: 30) |
| m K: S e !
Credits 4 (Theory) + 2 (Practical) = 6 |
Marks 100 '
Course Objectives: This course aims (o
Course Objectives B
*  Provide knowledge on the arrangement of tissue and cells in vascular plants.
*  Impart knowledge on the characteristies of specialized cells and their components.
*  Develop ideas on the adaptive & protective system of plants
Core Course V: Anatomy of Angiosperms
THEORY
Unit 1: Introduction and scope of Plant Anatomy
Applications in systematies. forensics and pharmacognosy
Unit 2: Strueture and Development of angiospermic plant body (6 Lectures)
Internal organization of plant body: The three tissue svstems, types of cells and tissues Development of
plant body: Polarity. Cyvtoditierentiation and organogenesis during embryosenic dey clopment
Unit 3: Tissues (12 Lectures)
Classification of tissues, Simple and complex tissues (no phylogeny): eytodifterentiation of tracheary
clements and sieve elements; : Wall ingrowths and transter cells, aderustation and
merustation, Frgastic substances. Hydathodes, cavities, lithoevsts and laticifers
Unit 4: Apical meristems and Primary tissues (15 lectures)
Evolution of concept of organization of shoot apex (Apical cell theory, [istogen theory, Tunica- Corpus
theory, Continuing meristematic residue, eviohistological zonation ), Fypes of vascular bundles;Structure
ol dicot and monocot stem Origindevelopment and arrangement of leaves: Structure of dicot
(Dorsiventral) and monocot(Isobilateral) leat, — Orgamzation ol root apex 1_
_ Korper-Kappe theory). Quiescent centre: L Structure of dicot and
monocot root, Endodenmis, exodemnus and origin oflateral root
Units: Vascular Cambium and Wood (12 Lectures)
Structure, function and seasonal activity of cambium, Secondary growth in root and stem: Axtally and
radially onented elements, Types of ravs and axial parenchvima. Reaction wood. _
o DERITEOROIOER
Development and composition of periderm, thytidome and lenticels
Unit 6: Adaptive and Protective Systems (11 Lectures)
I'prdermal tissue system, cuticle, epr-cuticular waxes, trchomes (uni-and multeellular, elandular and
non-glandular, two examples of each), stomata classilication, Anatonie il adaptations of serophytes and
hvdrophytes. Anomalous secondary growth i angiosperms,
5 T .I,. .
77 )
y / /://_,?l,‘\/ .
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PRACTICAL

L Study ot anatomieal detls through permanent shdes/temporary stain mounts/ macerations’ muscun
specimens photomicrographs with the help of suttable examples,

2 Apical menistem of root, shoot and vascular cambium

Distibution and types of parenchyma, collenchyma and sclerenchyna

L=

Nleme Tracheary elements-tracheids, vessel elements: thickenings; perforation plates; xylem fibres

P

Wood: ring porous, diffuse porous; tvloses; heart- and supwood

-

» Phloem: Sieve tubes-sieve plates; companion cells; phloem fibres,

T Epidermal system cell types, stomata types; trichomes: non-glandular and glandular

ra

Root monocot, dicotsecondary growth, anomalous secondary growth.

Y Stem: monocot, dicot - primary and secondary growil, perderni, lenticels, anomalous sec. growth

10 L eaf wobilateral, dorsiventral, C4 leaves (Kranz anatomy),
HE Adapuve Anatomy xerophytes, hydrophyies

12 Secretory tissues: cavities, hthoevsts and laticiters

Course Outcome: After completion of this course the student will be able 1o

[ . ("ngnili\'c POs PSOs

|CO No. Course Outcomes

| Level  [Addressed | Addressed
CO1 | Understand structural & tunctional components ol plants, R.U POL PO2 [PSOL. PSSO

CO? Compare, contrast and descrbe the varous tssue svstems

UL Ap. An | PO2, POR PSO2
| n plants
CO3 | Outline the process of secondary growth m plants [ U An I"O4 PSO2
CO4 | Outlie the practical use of plnt anatomy U An PO, POS PSO4, PSOS

OS5 | Design, camy out Laboratory techmiques m plant anatomy e I'OS, PO PS04

Roremembering, U understnding, Ap - applyimg. An analysing, evalunting, and € creating

Suggested Readings

I Dickison, WO (20000 Integrative Plant Anatomy Harcourt Academie Press, USA
2 Fahng A (1974 Plant Anatomy Pergmon Press, USA

3 Mauseth, 1D (TOSS) Plant Anatomy. The Benpammun/Cummings Publisher, LS A

A hvertc RE2000) Esau’s Plant Anatomy - Meristems, Cells, and Fissues of the Plant Body [ heir
Structure, Functon and Development Tohn Wiley and Sons, Ine

i
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Semester - 111

Course name " Economic Botany

Course code T UGBOTCC06

Number of lectures o |_'-J_ll (Th: 60 + Pr: 30) R
chdil_s_ - {_4L|'hcm'_r]_f 2 (Practical) = 6 |
jiarks B A l{_)ll - B -

Course Objectives: This course aims 1o

e Create an understanding about the use of plant resources 1o produce valuable products.
e [mpart knowledge about the economic importance of various plants.
¢ Develop students™ ability 1o think and ereate usetul plant products

¢ Lnlighten the students about the opportunities for income and employment generation

Core Course VI: Economic Botany

THEORY Lectures: 60

Unit 1: Origin of Cultivated Plants (6 lectures)
Coneept of Centres of Origin. their importance with reference to Vavilov's work. Examples of major
plant introductions; Crop domestication and loss of genetic diversity: Evolution of new crops/ varieties,

importance of germplasm diversity

Unit 2: Cereals (6 lectures)
Wheat and Rice (origin, morphology, processing & uses). Briel account of millets
Unit 3: Legumes (6 lectures)

Origin, morphology and uses of Chick pea, Pigeon pea and fodder legumes. Importance to man and
CLosystem

Unit 4: Sources of sugars and starches (4 lectures)
Morphology and processing ol sugarcane, products and by-products of sugarcane mdustry. Potato
morphology, propagation & uses

Unit 5: Spices (6 lectures)
Listing of important spices. theiwr fanuly and part used. Feonomie importance with special reference 1o

fennel. saffron, clove and black pepper.

Unit 6: Beverages (4 lectures)
Tea, Collee (morphology & uses)
Unit 7: Sources of oils and fats (10 lectures)

Gieneral desenption, classification, extraction, their uses and health implications: groundnut, coconut,
sovbean, mustard and coconut (Botameal name, family & uses) Essential Onls: General account,

extraction methods&e their uses

Unit 8: Natural Rubber (3 leclures)
Para-rubber tapping, processing and uses
Unit 9: Drug-yielding plants (8 lectures)

[erapeutic and habit-forming drugs with special reference 0 Cinchona, Digitalis, Papaver and
Cannabis, Tobacco (Morphology, processing and uses)

Unit 10: Timber plants(3 Lectures)

Gieneral account with special relerence ol teak and pine | ) 7 et 5
LSy 2 / .
V)¢ .54/’/5 %
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Unit 11 Fibers (+ lectures)

Classification based on the origin of firers: Cotton, Coir and Jute (morphology, extraction and uses)
PRACTICAL

I Cereals: Wheat (habit sketch, | ST S. of grain, starch grains, micro-chemical tests)Rice (habit sketch,
study of paddy and gram, starch grains, micro-chemical tests)

[

- Legumes: Soybean, Groundnut, (habit, fruit, seed structure)

- Sources of sugars and starches: Sugarcane: habit sketch, cane juice- (micro-chemical tests); Potato
(habit sketch, tuber morphology )

4 Spices: Black pepper. Fennel and Clove (habit and sections)
- Beverages: Tea (plant specimen, tea leaves)
6.8

Sources of oils and fats: Coconut- T S. of nut, Mustard plant specimen, sceds; tests tor tats in crushed
seeds,

7. Essential oil-yielding plants: Habit sketch of Rosa. Fetiveria. Santalum and Eucalyprus
(specimens photographs).
8. Rubber: specimen, photograph/'model of tapping, samples of rubber products
9. Drug-yielding plants: Specimens of Digitalis and Cannabhis
10. Tobacco: specimen and products of Tobacco

L1 Woods: Tectona, Pinus: Specimen, Section of young stem.

12 Fibre-yielding plants: Cotton (specimen, whole mount of sced to show lint and fuzz. w hole mount of
fibre and test for cellulose)

Course Outeome: After completion of this course the student will be able 1o

- - Cognitive | POs | PSOs
O No. Course Outcomes W
- L Level \ddn‘ssc‘d#\ddrvsmll
Understand  ccononucally important plants, thenr | PSSO,
ol ; e : LORU | porpo2 |
origin and morphology ete | | psoY
Gain knowledge about plant products and their | ' '
02 1l « Qe I | | U Ap PO PSO?
( | !
brochemical nature and industnal apphcations |
s = e ——— 1 |
Get an idea about the indusinal \n\umn ol . |
cos | ' Ap. An PO PO
ceonomically v important plant pwduu\ !
i Understand scope and mmportance of indigenous | ' T |
JPOS,
CO4 | medicmal science. medicmal plants & ther | UL An L PO SO
A
therapeutic use
~_ lknhghten the students about the opportunities tor . SO
cos |Fieh oo LC | Pos,pos | DN
mcome and employment generation | 'SOs

*Roremembering, U understanding, Ap - applving, An analysing, | evaluatmg, and C - creating

Suggested Readings
I Kochhar, S T (2012) Economie Botany i Fropies, MacMillan & Co- New Delhi India

2 Wickens, G 2001 Feonomie Botany: Principles & Prachices Kluwer Acaden Publishers, The
Netherlands

PChnspeels MO and Sadava, D E (19949 Plants, Genes and Agncalture Jones & Bartlett Publishers

16 v ( u “T:{/
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Conae Ohevtives Thi coma ans o
Conese Ohjectives
A e eaery e seope ol G s
Bt Ry e an e mwsindelian, post mende b senctie von et B deviations
o Ui the vt ko edi o semnetivs and peioniie s
e Provide staresical comeepeom pencin analy s and plat bieeding

e Dot prae beak skl on ponetin analysas

Core Course VI Geneties

FHEORY L evtures ob

Uit U Mendelion genetion and ity extension CE Techmes)
Mondelinme Flhston Pre Memdehian Concepts of Heredity . Fonaples of anhientanee, Chromosons
henny o ahentanee Autosomes amd sex chiromosomes, Tncomplete donmance and codonimange
Multiple alletes, Fethal alleles, 1 pistasis, Flewotropy . RSoRshE I IDGEIRm® oo and
Faprossavany Motecular basis of dommimnee, vecessiveness and lethaliny, Polysenie mhein

Unde 20 Exteachvomosomal Inhevitimee (O lec ey
Chloroplst wmatation Navwegation e Micabde galapa, Miochondeal mutations \r.n-.l,-

Uit 4 Ddnkagze, cvossing over and chiromosome mapping Y lectnes)
Fainkage and crossine over, Cytogencticalbasis o crossany over, Holliday oodel of - Bomologons
recombiation, Recombination hl‘l]lll'llt Ao b Lactor and thiree factor vrosses Iomosane ATRIRAINTE

g threc pomt test cross datag Tnterterence and comendence Numencals one pene mapping, Wew

Uik 4 NV aetation in ehvomosome number and strueture (8 lectures)
Deleton, Dupheanon, Inversion, branslocation, Posmon etfect Polyiene chromosoms, | dptondy and
\ncuplondy - Appheation of ancuplondy

Uit 8 Gene mutations (O lectines)
Fypes of mutatons, Moleculn bases of NMutations, Muotagens physacal and chenveal (Mo aniloge,
deanmmating, alkylatmg and atercalatmg agents ) Conditional matation Detection ol mutations
ClHmethod IS elements, Ac Dssvstonn, Role ol Fransposons i mutation, DNACiepan med s
Unit 6 Fine structure ol gene (v lectines)
Fyvolution of pene concept, Clhisscal vamoleculir concepts of genc Cee Fans complementation es
Gl ocusy tor tuncnonal allelism

Unit 7 Populantion and Fyvalutionary Geneties (v lectunes)

i Tyl Yo
/| ,A/;'{:‘f/\"'
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Mlele frequencies, Genotype frequencies, Hardy - Wemberg | .|\\._ patterns ol

selechontatibihzange,  distuptive,  ditectional),  mutahion,  penetic  dott bottlenecking &  lounder
|‘HnI.—Irllm'wim;'

Unit 8: Genomies (2 lectures)
Fivsi adea and sts importanee, lrabidopsiy, Rice

Uit 9: Phant breeding (4 lectures)

Natural and Purehine selection, Hybrid vigou — Role ol
mutabions and polyplody m crop improvements, _

PRACTICAL

I Metosis frome different sources throogh temporary squash preparations and - permanent slhides
ldentification of stuges

2 Mendels Fws through seed ratios T aboratory exercrses m probabihity and chi-square
Vo Pedipree analysas for dommant and recessive autosomal and sex hnked trang

4 Incomplere dommance and gene mteraction through sced ratios (1219 7,96 1, 133,151, 12231,
Y14

S Blood Typmg ABO groups & Rh factor
O Study of ancaploidy: Down's, Klinetelter's and Tumer's syndromes(ppt)

7 PRBISERPEY 'connent Shdes showmyg merone and ntotie: abnormalities: Translocation ring,

I aggards and Inversion bridge, — I ragmentation, _

SoStudy of human genetic traits: Sickle cell anema, red-green Colour blindness

Course Outcome: After conmpletion of this course the student will be able o

_ Cognitive | PO PSOs
0 No, Course Outcomes )
Level Addressed | Addressed
COl | Uinderstand the basics ol penetie d1l<||_\\|\ at the pene, e | POL POD SO PSO?
genome and population levels |
CO2 | Understand the pattern ol mheritanee i plants U, Ap 1| ot SO Pso?
CO3 Coann know ledge onmolecular nrkers, hinkage Ap. A PO POS SO, IS >‘||
pattern and mappimg techmgues _ [
CO4 G knowledge on tvpes ol mutation, mutiagente An.( | PO PO [1SO3. SO
agents and s apphication i plant breeding |}
COS Develop o strong toundaton lor tarther molecalu Fo | PO6 —
studies

R pemembenng, U understandimg, Apo apphviges A aadysipe b evaliatmg, and € creating

Suggested Readings

1 Cardner, FoUL Sumons, MO Soustd, D P 01991 Prnciples of Geneties, John Wiley & sons, India
stheedimon

Spuetad DO and Sunmons, MOE0T0) Ponciples of Geneties, Jolmn Wiley & Sons Tne | Tadia sty
ciditon

g, WS o, MR Spencer, © A (0095 Concepls ol Geneties Hewpannm Cummings,
LS A Gh edinon

POmitthe, AT Wesaler, ST, Canroll, S B Daoehley P ¢20100 Introductiion (o Gienetie Annlysis
Wl Freeman and Co VPSS A 1O edition

) " *
s Pl /.
I‘»’ 10 4 /qu /r‘_;.

/
Head
Deptt. of Botany
R.K.M.V.C. Collegy
Rahara, Kol-11R



Ar\-“h )ﬁ\h“‘-, V. 5 5 \/

-'lf)\}‘l\)('%u:*;}l . 657/

Scemestler - 1V !

Course name Molecular Biology

Course code UGBOTCOCOR

Number of lectures FO0 (Th: 60 4 PPr: 3y

Credits A (Theory) + 2 (Practieal) 6
Marks 100

Course Objectives: This course aims to
Course Objectives
e Gveandea about stroctare and tunction of penchic and hereditary materials
e Develop understanding of chenneal and molecular processes oceurrimy within the cells
e Conveaconcept onthe central dogma ol molecular hiology

e lmpart knowledpe onregalation of gene expression and gene silencing

Core Course VIII: Molecular Biology

THEORY

Unit L:Nuceleie acid: Carriers of genetic information (4 lectures)
Fhstoncal perspective, DNA as the carrer of genetie indormation (Griffith’s; Hershey &Chasce:Avery,
Ml cod & MeCartyvandPraenkel-Conrat™s experiment ),

Unit 2. The Structures of DNA and RNA / Genetie Material (10 lectures)
DNA Structure: Niescher to Watson and Crick- lastonie perspective, DNA structure, Salient features ol
double helix, Types of DNA, Types ol genetic matertal, denaturation and renaturation, col curves,
Organization ol DNA- - Prokaryotes,  Viruses,  Fukaryotes RNA - Stroctures:Organelle DNA - -
mitochondra and chloroplast DNA|

Unit 2:The veplication of DNA (10 lectures)
Chenmustry ol DNA - synthesis (Komberp's discovery ). General principles — bidirectional, semi-
conservative and semn discontinuous rephcation, RNA priming, _ )
replication of hinear ds-DNA. replication ol the 5 end of

Linear chromosome,
Unit 3: Central dogma and genetie code (2 lectures)
Key experiments establishing- The Central Dogma (Adaptor hypothesis and discovery ol mRNA
templated, Genetie code (decipherng & sahent features)

Unit 4: Transcription (16 lectures)
[ranseription i prokaryotes and cukaryotes. Principles of transeriptional regulation,

Mokaryotes: Operon concept, Regulation ol lactose metabolism and tryptophan synthesis m £ ocoli
Fukaryotes: Transcenption factors, heat shoek protems, sterords and peptide hormones; Gene silencing
Unit 5: Processing and modification of RNA (8 lectures)
Sphit genes-concept ol mtrons and exons, removal ol mtons, sphecosome machimery, sphicing
cuharvotic mRNA processing (87

pathwiys
cap. ¥ poly=A tl), Ribozymes, RNA editmg and mRNA transport

Unit 6: Translation (10 lectures)
Ribosome structure and assembly(prokaryote), Charging of tIRNAL ammoacyl IRNAsynthetases,

Various steps e protem synthests, protems involved mmitation, clongation and: termmation: ol

Head
Deptt. of Botany
R.K.M.V.C. Colleye
Rahara, Kol-118
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polvpeptides Prdelity ot translation, Inhibitors of protem synthesis, Post-transtatonal modificanons ol

protems

PRACTICAL

L Preparation of | B medum and rarsing culture of £ ool
D lsolation of genomie DNA from /2 cols

4 DNA estimation by dipheny lamine reagent

S Study of DNA repheation mechamisms through ppt. (Rolling ciele, Theta rephicanion and semi-
discontimuous repheation)

6 Study ol structures of prokarvotic RNA polvimerase and eukarvotic RNA polymerase U through ppt

Ppt establishing nuelere acid as genetic material (Messelson and Stahl's, Avery et al, GrilTih's,

Hershey & Chase’s and Fraenkel-Conrat’s experiments)

N Study ot the tollowing through ppt: Assembly of Sphecosome machinery, Sphicing mechanmism

group 1 & group 1Hintrons, Ribozvime and Alternative splicing

Course Outcome: A\tier completion of this course the student will be able to

" S .
Cognitive POs PSOs
CO No. Course Outcomes
! Level Addressed  Addressed
' A L
| Relate the concepts of prohavotie, and cukanotic pene : SO
! COl 8 K Coonegy ol pn wlig L ol ¢ i\ R POTPOD i
I fundtion 'S0
{ i I 4 ecular iolog
Co? Paplam cenal - dogma of - molecula olog U POLPOY | Pso2
{ (repheation, ranscnption, and tanslation)
]
| Distinguish between prokanvotic & cubanotic gene _
COd : LA § “ . \n POLPOS | PSOD
\ regulation _
CCO4 | solae Bocolt & plant DNA and s quantdhication 1 A | POS O | PSSO
! ‘ ]
[ Comversant with Taboratony Techmgques vis | BSO4
COS | contnugation, eel clectrophoresis, spectrophotometin 1 I & IPOS, POG I“\U"
) ’ SO00s
[ ' Clv | |
*Roremembermg, | understanding, Ap o applving, A analvsiog o evadiatimg, amd O creatig

Suggested Readings

o Watson ! D Baker, T AL Bell, S 17 Ganng AL Tevine, M Losieh, R ¢2007) Moleculr Biology of
the Gene, Pearson Benpamim Cummines, CSHE Press, New York, US A 6th edinon

e Snustid, P and Simmons, N 20100 Ponaples of Geneties: Tohn Wiley and Sons Ine L TS A
sth edition

e Kluw, W S, Cummungs, MR Spencer, C A Q009 Coneepts of Geneties Benpamm: Cumnungs
LS A Oth edition

e Russell, 1 (20100 1-Genetess A Molecular Approach. Benpamim Cummimgs, V'S A 3nd ediion

o Gintlliths, A DL, Wessler, S R, Canoll, S B Doebles 1 (20100 Introduction to Genetie: Analysis

WOl Preeman and Co, US A Toth edhinon

20 J#l) 7, 4 ':5-‘ '?/x'.
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Semester - 1V

Course name Pi.ml Eculn;.,y and Phytogeography

(.:(-lll-l'.\'t: cade | UGBOTCCHY
.\'ﬂm!wr of lectures ‘Jil { I'h: 60 + Py ill_)" B o -
Credits 4 (Theory) + 2 (Practical) = 6

| Marks 100

Course ("ljt‘tll\c lhls course anns 1o

( our se ()hjcctlw

. ( reate an umk st |ndmg. ol various aspects of environment and its components

e Provide an idea about the status and role of biological organisms in the environment

Provide knowledge on the interactions of’ biological world with biotic & abiotic factors

o Provide anidea onthe phytogeographical distribution of plant communities and their ccological
stgnilicance.

Core Course IX: Plant Ecology and Phytogeography

THEORY

Unit 1: Introduction

Lectures: 60

(4 lectures)
Basic concepts: Levels of organization. Inter-relationships  between the living world and the
environment, components and dynamism
Unit 2: Soil (% lectures)
Importance, Origing Formation, Composition, Physical, Chemical and Biological components: Soil
profile; Role of elimate in soil development
Unit 3. Water (4 lectures)
Importance: States of water in the environment, Atmospheric moisture. Precipitation types (ran, fog
and snow): Water in soil; Water table
Unit 4: Light and temperature (6 lectures)
Varations. Adaptations of plants to their variations
Unit 5: Biotic interactions (2 lectures)
Trophic organization. basic source of energy, autotrophy. heterotrophy: food chains and webs.
ccological pyranmuds,; biomass, standing crop.

Unit 6: Population ecology (4 lectures)

Characteristies and Dynamics of Ecological Speciation

Unit 7 Plant communities (8 lectures)

Habitat and niche; Characters: analyvtical and synthetic; Feotone and edge ct'lL°ct.- suceession
processes,

Unit 8: Ecosystems (4 lectures)

Leological pyranuds
Unit 9: Functional aspects of ecosystem (8 lectures)
Principles and models of energy  flow: Production and productivity; | cological  efficiencies,
Biogeochemical eycles: Cycling of Carbon and Nitrogen
Unit 10: Phytogeography (12 lectures)

1 M —— /_f )I
) W72
’ Head
Deptt. of Botany
R.K.M.V.C. College
Rahara, Kol-118



Prmerples, Continental draft; Theory of tolerance, Fndemism; Briel deseription of major terrestrial

biomes (one cach from tropreal, temperate & tundra), Phytogeographical division.

PRACTICAL

1 Study of mstruments used o measure microclimatic variables: Sotl thermometer, maximum and
mnmnum thermometer, ancmometer, psvehrometer hygrometer

2. Determination of ph of various soil and water samples (pll paper)

< : : . —

3 Analysis for carbonates, chlorides, nitrates from two soil samples by rapid field tests.

4 Determimation of dissolved oxygen of water samples from polluted and unpolluted sources.

5. Study of morphological adaptations of hvdrophytes and xerophyvtes (four cach).

6 Determimation of minimal quadrat size for the study ol herbaceous vegetation in the college campus,
by species area curve method (species to be listed)

7 Quantitative analysis of herbaceous vegetation in the college campus for frequency and comparison
with Raunkiaer’s frequency distribution law.

9 Freld visit o taiharize students with ecology ol different regions.

Course Outcome: After completion of this course the student will be able to

Cognitive POs PSOs
"0 No. Course Qutcomes '
o oo mermme e Level | Addressed | Addressed
Col Faxplmm varous ccosystems & relationships between RoU PO PO PSOL. PSOX
orgamsms and environment - I
CO2 | Outhne vanous ecosystems and plant distribution, L An PO TO3PSOT, PSSO

Discuss phyvtogeography, ncluding magor plant
COX | commumties of  the world  alongwith - chimatie ¢ a3 PSO1, PSO2
conditions ol the arca

Idenuly phyvtogeographical regions ol India, plant
brodiversity and its importance

Ap. An O3, PO4 I'SO3 l

CO4

COS | Analyze plant population and thew community An ¢ POS PSO3. Ps J{
= % ERE 1

Roremembermg, U understandimg, Ap o applving Ananalysing, I evaluating, and € ereating

Suggested Readings

[ Odum, 11 (2005) Fundamentals of ecology. Cengage Learmng India Py Lid, New Delln Sty
cdinon

2 8mgh, 1S Smgeh, ST Gupta, S (2006). Feology Povironmient and Resouree Conservanon
Vv Pubhications, New Delhr, India

VSharma, PDOQ010) Feology and Fovironment: Rastogr Publications, Meerut, Indias Sth edition

A Wilkmson, DM (2007) Fundamental Processes in Feology An Farth Systems Approach Oxlord
University Press LS A

S hkormondy, EL(1996) Coneepts of ccology PHELearmmg Pyt Tid L Delln Indiae <th edition

YY) 2Rt
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Semester - 1V
Course name i Plant Systematics
Course code vGBOTCCI0
Number of lectures 90 (T'h: 60 + Pr: 30)
Credits 4 (Theory) + 2 (Practical) = 6
Marks 100

Course Objectives: This course anms 1o
Course Objectives:
e Aware the students about diversity, description, wdentilication and nomenclature of plants.
*  Make the students acquannted with the different classilication systems.

e Increase the understanding of angrosperm phylogeny.

Core Course X: Plant Systematics

THEORY Lectures: 60
Unit 1 Significance of Plant systematics (N lectures)
Introduction o systematies, Classilication, Nomenclature Fvidences  from

palynology, eytology, phytochemistry and molecular data. Field mventory. Functions of Herbartum:
and India; Virtual  herbarium, -

Mora:Documentation: Flora, Monographs, Journals, Keys: Single access and multi access

Unit 2. Taxonomic hierarchy (6 lectures)

Coneept of taxa (famly, genus, species), Categories and taxonomic hierarchy; Species concept

(taxonomic, biological, evolutionary)

Unit 3 Botanical nomenclature (8 lectures)

Mrinciples and rules (ICN): Ranks and names, Typmlication, author citaton, valid publication, rejection

ol names, principle of prionty and its limitations,

Unit 4. Systems of classification (8 lectures)

Muajor contrnibutions of - Theophrastus, Linnacus,Bessey,  Hutchinson, Takhtajan and Cronquist,

Classification systems of Bentham and [Hooker —-“"lt‘l' reference of Angiosperm Phylogeny

Giroup (APG L 2009) classilication

Unit 5 Biometries, numerical taxonomy and cladistics (8 lectures)

Characters and character states, — OTUs, character weighting and coding: Cluster analysis,
Phenograms, cladograms (defimitions and dilferences)

Unit 6 Phylogeny ol Angiosperms (10 lectures)
whnnmhm\ and analogy, parallehsm and converpgence.
monophviy, Paraphyly, polyphvly aind clades)

Uit 7 Systematices (12 lectures)

- )
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Diagnostic characters, systematic position(according to Bentham & Hooker” system) and cconomically

important plants from the followmg families:

Magnohaccae Malvaccae, [eguminosac, Euphorbiaceac, Solanaceae,Verbenaceae, Scrophulariaceac.

Acanthaceae, Lamiaceae, Cucurbitaceae, Rubiaceace & Asteraceac.

Alismataceac, Arccaceac, Poaceae, |iliaccae, Zinziberaceae, & Orchidaceac.

PRAC

TICAL

I Study of vegetative and floral characters of the following families (Description, V. 8. of Nower,

section of ovary. floral diagram/s, floral formula’e and systematic position according to Bentham &

Hooker's system of classification):

Ranunculaceae- Rununculus, Delphinium

Brassicaceae -Brassica,Nasturtium.

Mvrtaceac -Encalvptus, Callistemon.

Umbelliferae -Coriandrum Anethum

Foeniculum

Asteraceae -Sonchus, Vernonia/ Ageratum, Eclipta/Tridax

Solanaceae Phyvsalis’ Nicotiana/ Cestrum.

[ amiaccac

Anisomeles/ Leucas’ Hhptis,

Euphorbiaceae -Luphorbia hirta’ Jatropha.

Liliaceae -Lilium Allim

2. Field visit (local and in different phytogeographical regions)

authority

Subject to grant of funds from the

3. Mounting of a number of properly pressed and dried specimens of wild plants with herbarium label

(to be submitted along with the record book).

Course Outcome: After completion of this course the student will be able to

E) No.

Course OQutcomes

COl
02
O3

Know about the diversity and morphology of vanous
angiosperm families.
Develop knowledge on plant nomenclature system

I carn and compare various systems ol classification

CO4

COs

*R

Acquire knowledge on angrosperm phylogeny and
cvolution.
Upgraded their analytical skills o plant herbanum

techmques.

remembering, U - understandimg. Ap -~ applymg, An

Suggested Readings

Cognitive
| Level

R

U.Ap

An

analvsing, b

POs

O4

I'O4

L

|
evaluating, and (

Addressed
PO1, PO2

| rorpron

POS. PO6G

PSOs
Addressed |

PSO1, PSO2

PsSo?2
PSO4

PSO4

PSO4, PSO6

L'!L‘iiTI!'Ig

I Singh. (2012). Plant Systematies: Theory and Practice Oxford & IBH Py Lid, New Delhi (3 ed )

2 Jeffrey, C(1982). An Introduction to Plant Taxonomy. Cambridge Umversity Press, Cambridge.

3 Judd, WS, Campbell, C.S. Kellogg, AL Stevens, P 2002) Plant Systematies-A Phylogenctie

Approach. Sinauer Associates Inc, US A 2nd ed

4 Maheshwar, LK. (1963). Flora ol Delln, CSIR, New Delhi
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Semester - V

Course name Reproductive Biology of Angiosperms
Course code UenoO1ICctl

Number of lectures Q0 (Th: 60 1 Pr: 30)

Credits 4 (Theory)y + 2 (Practical) — 6

Marks 100

Course Objectives: This course mms 1o
Course Objectives:

Aware the students about the structure of plant reproductive argan

Make the students acquannted with fundamentals aspects of plant growth and development

o [nhance the understandimg of fertilization process and pollen-stigma interaction

e Provide a foundation on the post-fertilization events m plants
Core Course XI: Reproductive Biology of Angiosperms
THEORY Lectures: 60
Unit 1. Introduction (4 lectures)

History (contributions of G.IB. Amici. W. Holmeister, E. Strasburger, S G Nawaschin, P Maheshwan
BM. Johr, WA Tensen and 1 Heslop-1Harmson) and scope

Unit 20 Reproductive development (6 lectures)
Induction of ﬂ(m'c:'lnu._ Flower development: genetic anid
maolecular aspects

Unit 3: Anther and pollen biology (10 lectures)
Anther wall: Structure and functions, microsporogenesis, callose deposition and its sipgnificance
Microgametogencesis: Pollen wall structure, L NPC system, Palynology
& its scope (a brief account), Pollen wall proteins; Pollen viability, Abnormal features Paeudomonasd
polyvads, massulae, pollinia

Unit 4. Ovule (10 lectures)
Structure, Types, Special structures-endothelivm, obturator, anl, caruncle and hypostase. | emale
g;llllL'InphylL‘ MELASPOTOLCHICSIS (monosporie, ln-~|ullu' and [etrasporic) and
megagametogenesis(detals of Polveonun type). Orpamization and ultrastructure of mature enibryo s
Unit 5: Pollination and fertilization (6 lectures)
Pollination types and significance; adaptations. structure of stigma and style, path of pollen tibe i
pistil. double fertilization

Unit 6: Self incompatibility (10 Jectures)
Basic concepts (mterspectlic, mtraspecitic, homomorphic, heteromaorplie, GS1and SS515,

Methods to overcome self- incompatibility: mixed pollination, bud pollmation. stub pollination. Tty
ovarian and i vitro pollination; Modification of stigma surtace, parasesual hybrdizaton. Cybrds.
vitro tertthzation

Unit 7 Embryo, Endosperm and Seed (10 ectures )

-'llllil monocol cimbryo and

Structure and types,
Suspensor structure and Tunctions, I mbryo-endospermy celationshinp, Nutetion of emibiryo, Uil
features, I mbryvo development i Pacomio Seed stractire. anportance and persal mechanism

Units 8 Polyembryony and apomixis (1 lectures)

Wroduction; Classification; Causes aud upplicationg Ry
A
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PRACTICAL

I Anther: Wall and its ontogeny; Tapetum (amoeboid and glandulan), MMC, spore etrads, uniucleate,
bicelled and dehisced anther stages through shdes micrographs, male germ unit (NGUD through pptand
schematic representation

gl AR :

2. Pollen grains: Fresh and acetolyzed showing ormamentation and aperture, psucdomonads, polyads,
pollinia (shides photographs, fresh material); Ultrastructure of pollen wallgnuerograph, Pollen vabiliny
Fetrazolum test Germmation: Caleulation of percentage germination in different media using hanginge
drop method

3 Ovule: Types-anatropous, orthotropous, amphitropous CAMpyIOTopOus, CICmoiopous e,
bitegmic: Tenumucellate and crassimucellate, Special structures: Eodothelium, obtarator, hypostase.
caruncle and aril (permanent shides specimens photographs)

4. Female gametophyte through permanent slides’ photographs: Types, ultrastructure of niature eag
apparatus(ppt)

5. Intra-ovarian pollination: Test tube pollmation through photographs’ ppt

6. Endosperm: Dissections of developing seeds [or endosperm with (ree-nuclear haustoria

7. Embryogenesis: Study of development of dicot embryo through permanent shides, dissection ol
developing seeds for embryvos at various developmental stages, Study ol suspensor through election

micrographs (ppt).

Course Qutcome: Aller completion of this course the student will be able 1o

= — = —p——— == .
. Cognitive | 'Oy I’SOs
CO No. Course Qutcomes k
) Level r Addressed | Addressed
o Understand the molecular and morphological aspects : |
COl i | R ' R POL PO [ PSOL, PSO?
in plant reproductive development.
’ Understand the structure and orgamzation ol the
CO2 o 2 R. U (REN (ENER
male and female reproductive organs
i S Bl 5 i
Understand the process ol fertthzation and pollen- |
CO3 : ' R. U POY SO SO
stigma mteraction.
; Compare embryo and endosperm development
CO4 I gl I | \n | I"Od 1POS 'S0
monocots & dicots.
Address the compatibility & mcompatibihity issues :
cos | ! ¥ PRI | POS [ PSO4, PSOS
11 aNgIosperms. ,

*R remembering, U understandime, Apo applvig, Ao analysmg, b evaluatimge, amd € creating

Suggested Readings

I Bhopwani, S8 and Bhatmagar, 8P 2011) The Fmbryology of Angrosperms. Vikas Publishing
House Delhr Sth edition

2 Shavanna, K (2003) Pollen Biology and Brotechnology Oxtord and TR Publishimg Coo o 1l
Delln

3 Raghavan, V(20000 Developmental Brology ol Flowermg plants, Sprimger. Netherlands

4 Tohrn, BMOTCTO84) Fmbryvology of Angrosperms, Sprnger-Verlae, Netherlands

»" :f;,’r,(/gl‘ ,
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Semester -V

Course name Plant Physiology

Course code UvGBOTCC12 |
Number of leetures 90 (Th: 60 +Prz30) J
Credits 4 {'I'hcm‘;\') +2 tl’r:wiﬁ'tii] =6 - _ J
Marks 100 - - |

Course Objectives: This course aims to
Course ()hjcclnc
e G knowledpe on different phy kll\|l\LIL'l| evenls i |11.mls.
*  Develop understanding of the physiological parameters essential in growth and development.
*  Acquire knowledge on the physiology of plants in altered environmental conditions.
*  Enable students to design experiments related to basic plant physiology.

Core Course XII: Plant Physiology
THEORY
Unit I' Plant-water relations (10 lectures)

Water Potential and its components, water absorption by roots, aquaporins, pathway ol water

root pressure, GUIEERGHE Ascent ol sap.

Transpiration and factors affecting transpiration,

movement, symplast, apoplast,

cohesion-tension theory, cavitation .||ul cmhullhm
antitranspirants,

Unit 2: Mineral nutrition (8 lectures)

Essential and beneficial elements. macro and micronutrients, methods of study and use of nutrient
solutions, critena lor essentiality, mineral deficiency symptoms, roles of essential elements, chelating
agents

Unit 3 Nutrient Uptake (R lectures)

Sotlas a nutrient reservoir, transport of 1ons across cell membrane, passive absorption,

BAUIEHR. (acilitated diffusion, active absorption, FSISEIATP. carricr systems, proton ATPase pump and

1on {lux, uniport, co-transport, symport, antiport,

Unit 4; Translocation in the phloem (8 lectures)
Experimental evidence i support of phloem as the site of sugar translocation: Composition of phloem
sap. Pressure-Flow Madel; Phloem loading and unloading: Source smk relationship.

Unit 5: Plant growth regulators (14 lectures)
Discovery, chemical nature (basie structure), bioassay and physiological roles ol Auxin, Gibberellins,
Cytokimn, Abscisie acid, Fthylene, Brassimosteronds and Jasmonic acid. Biosynthests of auxin.

Unit 6: Physiology of flowering (4 lectures)
Photoperiodism, Nowering sumulus, Horigen concept; Vernalization, elfect on flowering

Unit 7 Seed dormancey and germination (2 lectures)
Sced dormancy(lactors) and germimation (basic concepts)

Unit 8 Phytochrome, erytochromes and phototropins (6 lectures)

Discovery, chemical nature, role i photomorphogenesis, low enerey responses (1 FR) and gl

irradiance responses (HIR), mode ol action

/ )?
/4 )
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PRACTICAL
I Determination of osmotic potential of plant cell sap by plasmolytic methaod
3 Study of the eftect of wind velocity and hght on the rate of transpiration in excised twig/leal.

4+ Calculation of stomatal mdex and stomatal frequeney from the two surfaces of leaves ol a mesophyte
and xerophyie

S Tocaleulate the arca of an open stoma and percentage of Teat area open through stomata in mesophyte
and xerophyvie (both surfaces)

6 Lo study the phenomenon of seed germunation (eftect of light).
Lo study the effect of difTerent concentrations of IAA on vena coleoptile elongation (IAA Bioassay).
N To stdy the mduction of amylase activity in germinating barley grains
Demonstration experiments
I To demonstrate suction due to transpiration
2 Frunt npening - Rooning from cuttings (Demonstration)

3 Bolung expenment | vena coleptile bioassay (demonstration).

Course Qutcome: Atfier completion of this course the student will be able to

TS o [ Cognitive | POs | PSOs |
CO No. Course Outcomes
L | ) i S Level | Addressed | Addressed |
| Relate phyvsiological events m plants and  then
cot | ‘ BIE ' : R.U | POLPOY | PSOT. PSO?
i mechanmism
[ Interpret the eftect of phvsiological parameters m plant e B N
Co2 ik PR parms ‘ | PO? PSO2. PSO3
growth and development
[ Analvze the shvstological adaptations of plants m stress
i O3 | P ’ ' ! An PO2, 103 PSO3
| conditons
| S Pxamme physiological mechanism of flowerng \Q B T o
o4 | ' : o = An. PO3. PO4 PSO4
| requirement of mimeral nutnton
i [ Fstimate  the  effect  of  vanous  parameters  m < ]
COs I POS. PO [PSO4. PSOS
| phy sh‘]n;.h al TESpOnSes.

o S L S
R oremembering, | underst: IIH|II'IL \p applving, Anamalysing, Eoevaluating, and C - creating

Suggested Readings

Hophins W.Goand Huner A 2008) Intoduction to Plant Physiology. John Wilev and Sons U S A
4th edinon,

Fanz 1 Zewger B MOTer M and Muarphy, A (2015) Plant Physiology and Dey clopment Siauer
Assoctates Ine USA 6th edinon

Baracharyva D (1999) Fxperniments in Plant Physiology-A T aboratory Manual Narosalublishing
House, New Delln )

/f’irﬂll,/‘%/(
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Semester - VI ‘

Course name Plant Metabaolism |
Course code UGBOTCCY |
Number of lectures Q0 (Th: o0+ PPe: M) ‘

: [
Credits 4 (Fheory) + 2 (Practical) 6 i
Marks 100 1

Course Objectives: This conrse anms to

Course Objectives

Impart basic knowledge on physiological and biochienncal processes operative i plants
*  Analyze the vattous pathways mvolved i respivation and photosynthesis

e Provide a concept of symbiotic N2 fsation, and then applhications in physiological activities

Quanuly varous plant metabohites and then biochenustry and brosynthesis
o Develop knowledge on how plant system responds metabohically under stress conditions
Core Course XIII: Plant Metabolism
THEORY
Unit 1: Concept of metabolism (6 lectures)
Unit 2: Carbon assimilation (14 lectures)

Hhistorical background, photosynthetie pigments, role of photosynthetic prigments (chlorophylls and
accessory  pigments), nature of phycobiling and - anthocyanins, STISHTIRGISEHE Socure and
compositon,role - photosynthesis; Reaction centres, photochemical  reactions, Photobiology

Absorption and Acthion spectra, Red drop & Fmerson elfect, Photosynthetie electron transport, PSIE PSII
Q cyele;Concept of carbon dioxide concentratimg. mechamsm: Carboxysomes i evanobacterin, Bundle
sheath cells e Cy plants,CO, reduction, Co evele, photoresprration, Capathways, Crassulacean acid

metabohsm;

Unit 3: Carbohydrate metabolism (2 lectures)
Synthesis and catabolism of sucrose and starch

Unit 4: Carbon Oxidation (10 lectures)

Glycolysis,  amplibohe  role,  Late ol pyruvate,
Oxidative pentose phosphate pathway, oxidative decarboxylation of pyruvate, regulation of
PO, NADH shuttle, TCAcyele;amphibohie role, anapleurotic reactions, regulation of the cyele,
mitochondrial — electrontransport, — oxidative — phosphorylation,  evamde-resistant— respiration,
I hermogenesis,
Unit 5: A'TP-Synthesis (8 lectures)
Mechanism ol ATP synthesis, substrate level phosphorylation, chemiosmotic mechamsm (in
chloroplast and in mitochondria), ATP synthase. Boyers conformational model. Racker™sexperiment.
Jagendort™s experiment: Role ol uncouplers
Unit 6: Lipid metabolism (8 lectures)
Sviithesis and breakdown of triglyeertdes, Boxidation, glyoxylate ¢yele, gluconcogenesis and its role
in mobtlisation of lipids during seed germination: a oxidation
Unit 7: Nitrogen metabolism (8 lectures)
Nitrate assimilation, biological mtrogen lixation and process ol nodule formation(examples of Tegumes
and non-legumes, heterocyst i eyanobacteria) _ SIOR, I’hyvsiology and biochemistry
of nitrogen fixation, Ammonia assimtlation and - transammation, Ammontfication, - Anino acid
) 1B P e
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biosynthesis (by GS-GOGAT, Transamination and direet amumation), 74 Nurlicaton,  nitrate

assimilation and denttritication,
Unit 8: Mcchanisms of signal transduction (< lectures)
Receptor-hgand mteractions, Second messenger concept, Calcrume-calmoduling MAP Kinase cascade

PRACTICAL

I .Chemical separation ol photosynthetic prgments

2 Experimental demonstration of Thil's reaction

3 Ettect of ight mtensity on the rate of photosvathesis

4 I ttect of carbon dioxide on the rate of photosynthesis,

6. To demonstrate activity of Nitrate reductase m germmating leaves ol different plant sources
7. To study the actuvity of hipases m germinating otlseeds and demonstrate mobilization ol iprds durimg
germimaton

S Demonstration of Tuorescence by isolated chlorophyll pigments

Course Outecome: After completion ol this course the student will be able to

*Roremembenng, U understanding, Apoapplving, Ao analysing b evaluatmg, and € creating

Suggested Readings

. Hopkins, W Goand Huner, A 2008) Introduction to Plant Physiology JTohn Wiley and Sons U/S A
4th edimon

. Tz, 1, Zeger, B, MOler, TM and Murphy, A (2015) Plant Phystolopy and Development
Sinauer Assoctates Ine USA - oth edition

e llarborme. 1B (1973) Phytochenical Methods Tohn Wiley & Sons New York

1

A
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Cognitive ros IPSOs
'O No. Course Outcomes
¢ Level Addressed | Addressed
*late the QTS N et and dark
col Relate the photosynthetic process of hight and din R.U POL PO?  |PSOL PSO?
Reactions
CO2 | Outhne the mechamism of biological N2 fixation u (HOR PSO2 PSSO
.,_ co3 _(‘nmp'.ﬁ ¢ the prgment composiion m plants L, An IMBR 'S0
1 » ¢ 2 . . e &
CO4 Understand  the mechamsm o carbohvdrate & hpad U PO SO
metabolism
COS | Faplam the biochemical responses of stiess in plants Ap. | POS, PO PSOS
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Semester - VI

Course name Plant Biotechnology

Course code UGBOTCCIY ,
Number of lectures DO (Fh: 601 I'r: M)

Credits 4 (Theory) + 2 (Peactical) 6

Marks 100

Course Objectives: This course s 1o
Course Ohjectives:
e xpose students to the techmgues i penchic engineet g
e Locus on the concept, scope, and vartons types plant trsoe coltures
e Provide knowledpe on the basic and apphed aspects ol plant trsne calture

o Understimd the importance ol pene technology i plnt improvement

Core Course XIV: Plant Biotechnology

THEORY

Unit 1: Plant Tissue Culture (16 lectures)
Ihstorical perspective.MS  media (Murashige and  Skoog (1962), Nutnient and - plant - pgrowih
repulatorrequirements;  Toupotencyconcept,  Organogencesistypes and applications. Fmbryogenea
(somatic and zygotic hmportance, Protoplast isolation, culture andfusionand application Callus culture,

cell suspension  culture and  applications,  Briel  concept  andapplication:, (m

Unit 22 Recombinant DNA technology (12 lectures)
Restriction Endonucleases (Hhstory, Types -1V, biological role and apphication), Clonimg vectors
Prokaryotic (pUIC-18, pBRI22T plasmid)

Unit 3:Gene cloning (10 lectures)
Concept of recombinant DNA, Bacteral Transtormation and sclection of recombinant clones Cell
freePCR mediated gene clomng, Gene Construct, construction of genonne and ¢DNA Librane
Screening of DNA libraries (o obtain gene ol imterest by penetic sclection

Unit 4: Methods of gene transfer (% lectures)
Concept and importance ol gene  transler. Agrobacternome-mediated,  Direet gene transfer by
Flectroporation, Micromjection, Microprojectile bombardment, Selection ol transgemces selectable
marker and reporter genes

Unit 5: Applications of Biotechnology (14 lectures)

Coneept of Genetically modified crops. GM Crop and Hybrids from crop breeding m

PRACTICAL

1 (a) Sterthzation techmques (Dry method, wet method and Filtration method)

(b) Preparation of MS medium
(¢) Demonstration of i vitro sterilization disifection and moculation methods wsing leal and nodal
explants

() Demonstration of callus mduction from leal and mternode explants
1

] 7 52
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2 Demonstration of anther. embryo culture and endosperm culture, micropropagation, somatic
embryopenesis & artificial seeds

3 Demonstration of Isolation of protoplasts

4 Demonstration of methods of gene transfer: Agrobacterium-mediated, direct gene transfer by
electroporation, microinjection, microprojectile hombardment

5. Isolation of plasmid DNA.

6. Restriction digestion and gel electrophoresis of plasmid DNA

7. Demonstranion of PCR mediated gene cloning

Course Quteome: After completion of this course the student will be able to

N I o . s —
: Cognitive POs PSOs
'O No.| “ourse Qutcomes :
<0 No | . Conre Oyl - - Level Addressed | Addressed
COol | Recall the basic concepts of biotechnology and R.U | POL PO2 | PSOL. PSO2
| explain uts fundamental apphications,
T Become familiar with the tools and techmiques of | | o | ,
co2 | U.Ap | PO2 PSOL. PSO2
| venetic engimeering. - ]
Co3 | Acquire knowledge on the appheation of u.m. clonmg | Aii I‘U“' PO3, PSO3
n agricult ulture [ 04
a ys in tuture : ale ; :
CO4 I ranslate the concepts 1 future studies and debate on- An PO3. POS | PSO3. PSO4
issues related to GMOs
' Jesign pli sue culture and RDT experniments : 2
CO5 Design plant tissue culture and RDT experiments to E.C POS. PO6 | PSO4. PSOS
L address a rescarch problem. |

‘Rooreme mhulr\y. L understanding, '\11 applyving, Ananalysing, B evaluating, and C - creating,

Suggested Readings
1 Bhopwane, S S and Razdan, MK (1996) Plant Tissue Culture: Theory and Pracuee lsevier Science

Amsterdam. The Netherlands
2 Ghek, BR, Pasternak, 11 (2022) Molecular Biotechnology- Principles and Appheanons of
recombimant DNASASN Press, Washington

3 Bhopwant, S S and Bhatagar, S 1 (2011) The Fmbryology ol Angiosperms. Vikas Publication
House Py Lud, New Delhi Sth edinon

4 Snustad, D P and Simmons, M 2010) Prmaiples of Geneties: John Wiley & Sons, UK Sth ed

5 Stewart, CNCIr (2008) Plant Biotechnology & Geneties: Primciples, Techmques and Applicanons
lohn Wiley & Sons Ine U S A

G 8tewart, CNCJe (2016) Plant iotechnology and Genenes-Prnciples, Techmques and Appheanons
lohn Wiley & Sons Inc LIS A

"lcroch AL Chopra S & Flerscher ST (ed) Plant Brotechnology - Fxperience and Future Prospects
S0 T B &Ghosh B 2016) Plant Tissue Culture-Basie and Apphed (20 Platmam Publicanon
O Bhopwant S SCand DantalP K 20108 Plant Frssue Colture: An Introductory Text Sprinper

1O Bhata S Sharma K &Daluya R (2015 Modern Apphaations OF Phint Biotechnology In

Phermaceunical Saences | lsevier e

P S Chawla (20000 Inttoduction o Plant Biotechnology Science Publishers

e Head
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Semester-V

Course name Industrial and Environmental Microbiology |
Course code UGROTDSEOI !
Number of lectures 90 ('T'h: 60 1 'e: 30) ]
Credits 4 (Theory) + 2 (Practical) — 6 ]
Marks 100 I

Course Objectives: s course mms 1o

Course Objectives:

e Develop knowledpe on the microbes involved m fermentation & bhasies ol fermentation
technology

e Provide anaden about design of fermenter, media composition and process of fermentation,

o rovide knowledge on the use ol microbes i environmental eleanup.

e ['rovide anidea about the use of microbes for production of important industrial products.

DSE I: Industrial and Environmental Microbiology
THEORY Lectures: 60
Unit 1: Scope of microbes in industry and environment (6 lectures)
Role of microbes in vanous industry (Agriculture, Pharmaceutical, Textile ete) Role ol microbes i

cnvironmental managements  (sewapge  treatment, environmental  idicators,  boremediation ol
contammated soils ere)

Unit 2: Biorcactors/Fermenters and fermentation processes (12 lectures)

Sohd-state and - higquid-state  (stationary - and - submerged)  fermentations: Batch  and  continuous
fermentations. Components of a typical bioreactor, Types ol bioreactors-laboratories, pilot scale and
production fermenters, Constantly stirred tank fermenter, tower fermenter, fixed bed and uidized bed

broreactors and ar-Iit fermenter: A visit to any educational mstitute’ mdustry 1o see an industrial
fermenter, and other downstream processing operations

Unit 3: Microbial production of industrial products (12 lectures)

Microorganisms mvolved, media, fermentation conditions, downstream processing and uses; Filtration.,
centrifugation, cell dhsruption, solvent extraction, precipitation and ultrafiliration, Ivophilization, Spray
deving, Hands on microbial fermentations for the production and estimation (qualitative and quantitative)
ol Fnzvime amylase or hipase activity, Organic acid (citrie acid or glutamic acud), alcohol (Ethanol) and
antibionie (Pemcilling

U nit 4: Microbial enzymes of industrial interest and enzyme immobilization (8 lectures)
Microorgamisins for mdustrial applications and hands on sereening microorgamsms for casein hydrolvsis
Starch hydiolysis, Cellulose hydiolysis, Methods ol immaobihzaton, advantages and applications ol
pmobilization, large scale applications ol immobilized enzymes (plucose somerase and penicillin
nevlase).

U nit 5: Microbes and quality of environment. (0 lectures)
Iy tbution of macrobes i o, Isolation of nocroorgamsms from sotl, o and water

Uit 6: Microbial flova of water, (8 lectures)

Water pollution, role of mucrobes i sewape and domestic waste water reatiment sy \lL'I]I‘\

33 145 KJ/ 2
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Determination of BOD, COD, TDS and TOC of water samples; Microorganisms as indicators ofwater
quahty, check coliform and fecal coliform in water samples
Unit 7: Microbes in agriculture and remediation of contaminated soils. (8 lectures)

Biological fixation, Mycorrhizae; Bioremediation of contannnated soils. Isolation of root nodulating
bactena, arbuscular mycorrhizal colonization in plant roots

PRACTICAL
L. Principles and functionimg of instruments in microbiology laboratory

2. Hands on stentlization techniques and preparation of culture media

Course OQuteome: After completion of this course the student will be able to

el | | Cognitive | POs | PSOs |
O N ‘CoprseOuecomes: | “rovel | Addressed | Addressel
Col1 Outline the basic aspects of microbial science i R U PO PSOL. PSO?
_industrial application R
co2 |1 \pl.nn various lI‘\|'JLL!‘~ of fermentation lcullnnlnp U, Ap PO PO2  [PSOL, PSO2
CO3 Develop knowledge on the current updates in . PO3 PSO3
| agriculture & environmental microbiology. o |
CO4 [)L\c]up ideas on the routine and A N PO3. POS PSO4
| specialized microbiological laboratory skills. ) ) ) _ -
CO5 I)L‘Nlj_ll and formulate research activitics in .||1p!|u| £ ¢ POS. POG PSOS
microbiology

"R remembermg, U understanding, Ap o applying, An — analyzing, | ¢y aluating, and € creating

Suggested Readings

I Pelzar, M I D, Chen E.C S Krieg, NR.(2010), Microbiology: An application basedapproach. T

ata
McGraw Thll Fducation Py 1id., Dell

2 Tortora, GIL Funke, B.R. Case €1 (2007). Microbiology. Pearson Benjamin Cummings, San
Francisco, U S A 9th edinon

”///Cﬁ ;/ H
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Semester-V

Course name | Plant Breeding - -
Course code UGBOTDSEN2 . -

Number of lectures 90 (Th: 60 + Pr: .30) a o _
Credits 4 (Theory) + 2 (Practical) = 6 R B
Marks 100 - o -

Course Objectives: This course aims to

('nurw_()hjccti\'cs: -

e lodevelop knowledge on the components to formulate a plant breeding programme.
¢ Desceribe various methods which are used in plant breeding.

o Provide andea about the biotie and abiotic stress tolerant crop varicties,

Plant Breeding
THEORY Lectures: 60
Unit 1: Plant Breeding (10 lectures)

Introduction and objectives. Breeding systems: modes ol reproduction - crop plants. Important

achievements and undesirable consequences ol plant breeding.
Unit 2: Methods of crop improvement (20 lectures)

Introduction: Centres ol origm and domestication of crop plants, plant genetic resources; Acclimatization,
Selection methods: For sell= pollinated, cross  pollinated and  vegetatively  propagated  plants,

Hybnidizanon: For self, cross and vegetatively propagated plants - Procedure, advantages and himitations
Unit 3: Quantitative inheritance (10 lectures)

Concept, mechanism, examples of inherttance of Kernel colour in wheat. Monogenic vs polyeenic

Inhentance

Unit 4: Inbreeding depression and heterosis (10 lectures)
I history, genetic basis of mbreeding depression and heterosis, Applications

Unit 5: Crop improvement and breeding (10 lectures)
Role of mutations; Polyploidy, Distant hybridization and role of biotechnology i crop improvement
PRACTICAL

1 Nasat o an agocultural tarm

Y Lmasculatton technique

b Nursery technigue

P . ff»'
JiwS & e ?ij) N
Head
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Course Outcome: Afler completion of this course the student will be able to

i _ Cognitive PoOs PSOs
CO No. ourse g
- Couske Outtoney Level Addressed | Addressed
Col (n‘nhu knowledge to design, exeeule, analyze results R POLPO2 | PSOT1'S02
ol genetic experiments i plant breeding systems
CO2 ])L‘!‘Iltlll.‘ill"iltt' practical emasculation and pollination U, Ap PO PS0)?
methods in crop plants
CO3 | Understand the patterns of mheritance i plants. Ap. An O3, POA P5O4 |
CO4 | Examine the methods of crop improvement. An. 1 s 'S4
ek =
COs Formulate and jusuly  the EI|l|'!|lIL'-}l[InII “.t plant e POS. POG PSOS
breedimg methods to achieve a specilic objective.

RO remembering, U understanding, Ap - applying, An - analyzing, I evaluating, and € creating

Suggested Readings

I Singh, B.D (2005). Plant Breeding: Principles and Methods. Kalyani Publishers. 7thedition

2. Chaudbar, TLK. (1984) Elementary Principles of Plant Breeding. Oxford — 1BIL2" edition

3 Acquaah, G (2007). Principles of Plant Genetics & Breeding. Blackwell Publishing

4 Ragpal Vo R Rama Rao 8. & Raina 8. N (editors). Molecular Breeding for Sustainable Crop
Improvement. Vol I & II. Springer

5 Mahgoub S 10 (2016) Genetically Modified Foods- Basies, Applications and Controversy CRC
Press

Head
Deptt. of Botany
RK.M.v.C. College
Rahara, Kol-118
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} Semester - VI |
Course name 1 Binstalisﬁcs - _ I.
| Course code UGBOTDSEO3 |
| Number of lectures 90 (Th: 60 + Pr: 30) - ‘
Credits ] 4 (Theory) + 2 (Practical) = 6 N o

| Marks " 100

Course Objectives: This course aims to
Course Objectives:
*  Recognize the coneept of statistics and its relation with biology.
e Conceptualize, Summarize, organize and display ol quantitative data.
e Provide knowledge on different types of data and sampling techniques.

e Caleulate and interpret results of biostatistical analyses.

Biostatistics
I'1EORY Lectures: 60
Unit 1: Biostatistics (12 lectures)

Definttion - statistical methods - basic principles. Variables - measurements, functions, limitations and

uses ol statistics
Unit 2: Collection of data primary and secondary (12 lectures)

Lypes and methods of data collection procedures - merits and demerits. Classification -tabulation and

presentation of data - sampling methods
Unit 3: Measures of central tendency (14 lectures)

Mean, median, mode, geometric mean - merits & demerits. Measures ol dispersion - range, standard

deviation, mean deviation, quartile deviation - merits and demerits; Co- efficient ol varations
Unit 4: Correlation (12 lectures)

Fypes and methods of correlation, regression, simple regression equation, fitting prediction, similarities

and dissimilarities ol correlation and regression

Unit 5: Statistical inference (10 lectures)
[ypothesis - simple hypothests - student 1 west - chi square test

PRACTICAL

1) Calculanion of mean, standard deviation and standard ervor

2y Caleulation of correlation coetficient values and finding out the probability

By Calculanon ol 1" value and Tinding out the probability value for the I value

) 2 S
VAN (o dz S

Head
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Course Outeome: \ter completion of this course the student will be able 1o

1

- - ' 0 'O 1"SO
[CO No. Course Outeomes Cognitive
b ; ' 1ovel Addvessed | Addyessed
| Wy, L &) Wit . \ .
COl Uhigamesy | \\‘l\‘_l.'l\ odata and caloalate e \nli|‘|l\l KU \|‘ POV 1o 1S
| ostatstes o these data
co2 | Compute and mterpet otogcal varala ity A\ A e o et
. | Compa SIS SIS : l
coy vimpareditterent iolowical population s AN Al 1O BSOSO
| statistwal aleotihnms
4 +
. Uil bsts Loy st by TELTL TR \ ! |
CO4 I (S . | VT st Lestin n Ni. i POA PO SO SOy
ChPRental desoen for aodow e al expaernemt
2 P s s the vse ol stabistwal sollw, e o kopees
(‘(’:‘ (9 v ' Wl \ Ve el ] 1 | ( I |'1 i |"ﬂ||
YRSl is e s
ROoememborme. U andestandime. Ap apphvomes Sncoanalveamge b evaliatimg, amd € vreating

Suggested Readings
oostansoe, Danmel, WM L TON T New Yok, Johin Waley Sons

20 A mboduction o Bostatstes, dad edimion, Sundanao, PSS and Richands, ToChston Medieal
College, Vellore

Vostanstcal Anabvsis of eprdemotocal datag Sebving S 19910 New York Ulnversaty Press

4 Statstes tor Broloey . Boston, Bishop, O N Houghton, Mathin

S The Ponaples of saenttic rescanchy Preedman, PONew Yok, Pergamaon Priess

o Stabisties tor Brologsts, Campbell, 1RO 998 Cambrandpee Uneversiy Mress

W kel
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Semester - VI

Course nume r Applied Phycology '
Course code ‘ UGBOTDSEOY

Number of lectures 90 (Th: 60 ez M)

Credits 4 (Theory) 2 (Peactical) — 6

Marks 100

Course Objectives: This course ams (o
Course Objectives:

¢ Recopmize the ccononie and apphied aspects ol alpae

e Summarnze the basie coneepts m alpal culture

e Provide knowledpe on the mdustial products obtamed from alpae

Applied Phycology

THEORY Lectures 60
Unit: | S5 lectures

Basic techmques tor culturing of algae (media composition, media preparation, sterihization and
moculation)

Unit:2 S lectures
Mass culture techmgues i algac (contimuous culture, outdoor culture, photobioreactors)

Unit:3 B lectures
Nitrogen fixation by algac (Symbiotic and non-symbiotic; Heterocystous and non-heterocystous)
Unit:4 10 lectures

Algal secondary  metabolites: Basic coneepts, halogenated  compounds, tetraterpenes, alkalonds,
allelopathic compounds; Phermacenticals; Cosmetie products

Unit:S S lectures
Carotenoid production (¢ and (8 carotenes, santhophyltl, astaxanthin, violasanthin, & senxanthing,

techniques of merease of production through stress (sabmity and light & ws athzation (Haematococe s
Dunaliclla, & Chlorella)

Unit:6 Slectures

Algae as alternate food source (kombu, nor askanori, hlanchmanges)

Unit:7 8 lectures
Mpae as source of phycocollonds Gagar agar, alginates, carrageenan) and ther utihization

Lnit:R Slectures
Algac and bo-diesel production (fsoclpvais, Botvdium & others)

Unit:9 S lectures

Dratomaceous carth and is uses (as polishing apent, i filtration bed, i g of furmaces & in production
of msulating panels)

Unit:10 4 lectures
Ngal bloom: Hs harmtul ellects and its control
) -&7’“;‘_ - })
I
29 v .Jf ”
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PRACTICAL

I Medi preparation and batch culture

Do Cubture techmgues tor i vigeo production of SCP (Spiruling, Scenedesms ele )
U Assessment of growth i algal culture (Chlorophyll estimition)

4 Assay ol carbohydrate production

5 Detection of antimcrobial compound m algae

6 ddentihication of important No lixang eyanobacteri

‘ourse Outeome: Alter completion of tis course the student will be able o

-~

Cognitive | POs PSOs

CO No. Course Outcomes Level |Addressed | Addressed |
COL | Outhine the vartous aspects al apphied phveology R, U [ POL. PO2 | PSOIL. PSO2
cO?2 Develop knowledge on larmful algac and their | U, Ap PO3 | PSO3

remedy | SRl |
COX | ldenuty algal sources of Tood, phyveocollonds, tuel Ap. An PO4. POS | PSO3. PSC “";

» . . g v ' -
CO4 Plan and formulate culture ol ccononucally important A I | POS. PO6 ‘ PSO4

species

4 e

ate the apphication ol algal specie Ve g
Iormulate the apphcation pal species 1o solve a oG PO6 ‘]’“ 4. ps0os|

(05
Iuman demand

R remembernmge U understindimg. Ap o applving, Anoanalysing I evaluating, and O creating

Sugpested Readings
IR Lee (2008) Phycology 4" edinon Cambridge University Press
D James I Graham, Lee W Wilcox, Lida I Grahiam (2008%) Algae 2" edinon. Bempamin Cummings

U1 aura Barsanti et al Alpae Anatomy, Biochemistry and Biotechnology. 2™ editon. CRC Press

Head
Deptt. of Botany
R.K.M.V.C. College
Rahara, Kol-118
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Semester — VI |

Course name Research i\'[l.‘l-ll{);lﬂlllg‘\' . '
( ourse code I| UGBOTDSEOS ‘
| Number of lectures 190 (Th: 60+ Pr:30) - ]
_{_E‘ctlm o - 44T Ilum}+ 2 (['r.u-lu: il) = - __:
larks a T B J

Course Objectives: This course aims to
Course Objectives:

e Understand the basic ¢ ulllu]'ll\. ol biological research.

o Scleet and define appropriate research problem and parameters,
e Orgamze and conduct research i a more appropriate manner.

¢ Provide knowledge on research proposal and report writing,

Research Methodology
Theory Lectures: 60

Unit 1: Basic concepts of research (10 lectures)
Research-definition and types of research (Descriptive vs analytical; applied vs fundamental; quantitative
vs qualitative; conceptual vs empirical). Research methods vs methodology. Literature-review and its
consolidation, Library research; field rescarch; laboratory research,

Unit 2: General laboratory practices (12 lectures)
Common caleulations in botany laboratories. Understanding the details on the label of reagent bottles.
Molarity and normality of common acids and bases. Preparation of solutions. Dilutions. Percentage
solutions, molar, molal and normal solutions. Technique of handling micropipettes: Knowledge about
common toxic chemicals and satety measures m thew handling.

Unit 3: Data collection and documentation of observations (0 lectures)
Maintaining a laboratory record; Tabulation and generation of graphs. Imaging of tissuespecimens and
application of scale bars. The art of ficld photography

Unit 4: Overview of Biological Problems (6 lectures)
Key biology rescarch areas. Model orgamisms i biology (A Briel overview): Geneties, Physiology.
Biochemistry, Molecular Biology, Cell Biology, Genomics, Protecomics- Transeriptional regulatory
network

Unit 5 Methods to study plant cell/tissue structure (6 lectures)
Whole mounts, peel mounts, squash preparations, clearing, macerabion and sectioning,  Tissue
preparation living vs lixed, physical vs chemical fixation, coagulating fixatives, non-coagulant fixatives,
nssue dehydration using graded solvent series; Parattin and plastic infiltration; Preparation of thin and
ultrathin sections

L nit 6: Plant microtechnigues (12 lectures)
Staining procedures, classitication and chenustry ol stams Staining cquipment. Reactive dyes and
fTuorochromes (including genetically engineered protein labelng with GEP and other tags) Cytogenetic
technigues with squashed plant materials

Uit 7: The art of scientific writing and its presentation (8 lectures)
Numbers, umits, abbreviations and nomenclature used e scientfic wotimg. Witng references. Power
point presentation. Poster presentition Screntrlic wrrting and ethics, Intraduction to copy g hitacadeni
misconductplagrarsm |

f /‘rr 7
M1 i g
J'n'zv M /L T /
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Practical
L. Experiments based on chemical calculations
2. Plant microtechnique experiments.

- The art of imaging of samples through microphotography and ficld photography

4=

- Poster presentation on defined topics.

N

Technical writing on topics assigned

Course Outecome: Afler completion of this course the student will be able 1o

Cognitive POs PSOs
CO No. ours s
p_ =0 Course Outcumes | Level |Addressed | Addressed
Col1 !)IHL‘[I_HS and .dcnlmns-illrulc methodologies  and R U POL. PO2 PSO)
i techniques used in biological research. - -
cO? Explain and execute basic computer skills necessary Ao, i POL. PO2 | PSO1. PSO?2
n for the conduct of research, - A i
CO3 Assess the basic function and \\nrkmL of .mal)llc.al An. E PO4 PSO?
| mstruments used in research - L - ]
CO4 !(lcntll\ the overall process of dulgmn;__ a rescarch L C PO4. POS PSO4
Nlud\ from its Inu'pllﬂn toits lcpnrt s -
COs it \]1I in the rationale  for rescarch  ethics  and EC POS. POG | PSO4. PSOS
demonstrate its contribution in research carcer.

¥R |Lmunhu|n;_ [§ llllll{.‘l'\l.llldll‘l}__ \p d|‘lp|\lll!._ An dlla!\mn}_.[ ;‘\£||.lléltlll'l_l_l. and C - creating

Suggested Readings

I Dawson, €. (2002). Practical research methods. UBS Publishers. New Delhi.
2. Stapleton, P, Yondeowei, A., Mukanyange, 1., Houten, L (1995). Scientific writing for agricultural
rescarch scientists — a training reference llhlnlhl]. West Africa Rice Development Association, Hong
Kong

3 Ruzin, S.1(1999). Plant microtechnique and microscopy. Oxford University Press, New York, U S A

gz
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Semester — I
Cryptogamic Botany
Col UGBOTGEOl
 Number of lectures 90 (Th: 60 + Pr: 30)
Credits - |4 (Theory) + 2 (Practical) = 6

| Marks 100 ]

Course name

Course code

— — SR S S = =

Course Objectives: This course aims to

Course Objectives:

e Understand the basic features of eryptogams and their diversity.

e Explain the structure, function and classification of lower plant groups.

Elaborate the ecological and economic importance of the cryptogams.

Cryptogamic Botany
THEORY Lectures: 60

Unit 1: Bacteria and Viruses (12 lectures)

Viruses — Discovery, general structure, replication (general account), DNA virus (T-phage): Lytic and
Iysogenic eyele, RNA virus (TMV): conomic importance: Bacteria -~ Discovery, General charactenistics
and cell structure; d
m lI:conomic importance.
Unit 2: Algac

Gieneral characteristics; Feology and distribution: Range of thallus organization and reproduction:
Classification ol algae: Morphology and hfe-cyeles of the following: Nostoc, Chlamydomonas,

(14 lectures)

Ocdogonium., Fucus. Polvsiphonia. Fconomic importance ol algae

Unit 3: Fungi (14 lectures)

Introduction- General characteristics, ccology and significance, range ol thallus orgamzation, cell wall
composition, nutrition, reproduction and classification; True Fungi- General charactenistics, ecology and
significance, hite cycle of Rhizopus (Zygomycota), Alternaria (Ascomycota), Puccinia, Agaricus
(Basidiomycota); Symbiotic Associations- Lichens: General account, reproduction and significance:
Mycorrhiza: ectomycorrhiza and endomycorrhiza and their significance

Unit 4: Introduction to Archegoniate (4 lectures)

Unifying features of archegoniates, Transition to land habit, Altemation of generations.

Unit 5: Bryophyta (8 lectures)

General characteristics, adaptations to land habit, Classificaton, Range of thallus organization.
Classification (up to family), morphology, anatomy and reproduction o Marchantia and Funaria

(Developmental details not to be included) mmm

«-pucl.'ll mention ol Sphasnn.

Unit 6: Pteridophyta (8 lectures)

General charactenisties, classification, Farly land plants (Cooksonia and Riynia) Classification (up to
{wmily), morphology, anatomy and reproduction of Selavinella, Equisctunm and "ll)u\ clopmental

details not to be meluded) Heterospory and seed habit, Feological and cconomical importance

v i
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PRACTICAL I.cctures: 30
L. Types of Bacteria from temporary/permanent slides/photographs; EM of bacterium . {Siigussion

2. Giram staining.

3. Study of vegetative and reproductive structures of Nostoc, Chlamydomonas (EM), Ocdogonium.
Fucus® Polvsiphonia through temporary preparations and permanent shides. (*/cus -~ Specimen)

4. Rhizopus and Penicillinm: Asexual stage (temporary mounts) and sexual structures (permanent slides)
S. Alternaria: Specimens/photographs and tease mounts

6. Puccinia: Herbarium specimens of Black Stem Rust of Wheat and infected Barberry leaves.
section/ tease mounts of spores on Wheat and permanent shides of both the hosts

7. Agaricus:

_ af. Scctionimg of gills of Agaricus.
8. Lichens: Study of growth forms of lichens (crustose, foliose and fruticose).
9. Mycorrhiza: ecto-mycorrhiza and end-mycorrhiza (Photographs).

10. Marchantiu- morphology. W.M. of thizoids and scales, V.S. of gemma cup, W.M. of gemmae, V.S
of antheridiophore, archegoniophore, .S of sporophyte (all permanent slides).

11. Funaria- morphology, WM. of leal, rhizods, operculum, peristome, spores (temporary shides):
permanent slides showing antheridial and archegonial heads, .S, of capsule and W.M. of protonema.

12. Selaginella- morphology, W.M. of leaf with ligule, TS of stem, WAL of strobilus, W.M. of

microsporophyll and megasporophyll (temporary shides), LS. of strobilus (permanent slide).

13 Equiserum- morphology, TS of ternode, LS of strobilus, 1.8 of strobilus, WAL of
sporangiophore, WM. of spores (wet and dry) (temporary shdes)

14. Previs- morphology, TS, of rachis, V.S of sporophyll, W M. of sporangium and spores (temporary
shides), TS, of rhizome, WM of prothallus with sex organs and young sporophyte (permanent slide).

Course Outcome: After completion of this course the student will be able o

- ' [ Cognitive | POs | PSOs
‘0 No. Course Qutcomes |
2 S ) ~ Level [ Addressed | Addressed |
CO1 | Understand the diversity of Tower plant groups U R POt Po2 POl |
CO2 Know the f,ulun.lm. morphology and structure, of U R PO2. PO | PSOL. PSOY?
Bacteria, Viruses and Algac. _ o
C03 | Understand the hie eycle patterns of Cryptogams. U.R P04 PSO3
| Understar - useful and harmful features of :
CO4 Underst mtll the useful and  harmful features o Ap, A, E POS PSO4. PSOS
Bacteria, Viruses and Algae
S . [ ol [ —
Indersti S importance of Brvophytes n
COS [ ndusl.md the ccononuie impx ce of Bryophytes | A 1 POS. PO6 | PSOL. PSOS
and Prendophytes ]

R IL:il:IL;]lll‘Cl:lll}_\'. U uﬁdclkl;mThn__Lﬂ Ap ;l|\|1|v|u;._.-\; analysing, | l..'hl]ll'.lllﬂj.; and € creating

Suggested Reading

I Kumar, HED Introductory Phyeology, Alfiliated cast west press Pyt Lrds New Delhn 2nd edinon

O Jortora, G lunke, BR, Case, C1o2010) Microbiology: An Introduction, Pearson Benjamin

Cummings, US A T0th edinon

v oSeth Dl and Walia, S K (2011 Text book of Fungr & Their Alhes, MacNillan Pubhishers Pye 1

1 Alexopoulos, CLMims, CW, Blackwell M (1996) Introductory Mycology, dth ed John Wileyv & Sons

S Raven, PIL, Johnson, G B, Losos, DB Smger, S R 2005 Biology Tata MeGraw Thll, Delhi, Indr

6 Vashishta, PO Sinhag AR Kamar, A Q20100 Prendophyta S Chand: Deth Tndia
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Semester — 11

Course name - l Biology of Vascular Plants
Cowsecode [ UGBOTGED
_E\:Illlhﬁilt lectures 90 (Th: 60 + Pr: 30)
E_l'_c_dits - j_(TiI_QI;I'.\‘] +2 (_I’miali} =6
| Marks o -

Course Objectives: This course aims to

Course Objectives:

e Study the diversity of Gymnosperms and its role in evolution,
®  Study the diversity of Angiosperms,

e Complement the students with the basic knowledge of plant taxonomy.

Biology of Vascular Plants
THEORY Lectures: 60
Unit 1: Gymnosperms (15 lectures)
Gieneral characteristies; Classification (up to family), morphology, anatomy and reproduction of Creas
and Pos (Developmental details not to be included). Feological and economical importance.
Unit 2: Taxonomy and Hicrarchy (14 lectures)
Functions of Herbarum, important - herbaria and  botanical  gardens of the world  and  India;
Documentation: Flora, Keys: single access and multi-aceess. Ranks, categories _
Unit 3: Botanical nomenclature (12 lectures)

Principles and rules (ICN): ranks and names: binominal system, typification, author citation, valid

publication, rejection of names, principle of priority and 11s limitations

Unit 4: Classilication (4 lectures)
I'vpes of classilication-artificial, natural and phylogenetic: Bentham and Hooker (up o series).

Unit 5: Systematices (15 lectures)
Iiagnostie characters of the followmg families: Malvaceae. Solanaceac, T eguminosae, Cucurbitaceac
and Poaceae Economically important angiospermic plants: Wheat, Gram, Black pepper, Tea, ground nut,
Cotton and Cinchona

PRACTICAL Lectures: 30

1. Creas- morphology (coralloid roots, bulbil, leal), TS coralloid root, TS, rachis, V.S leallet, V.S of
microsporophyll, WM of spores (temporary slides), LS. of ovule, 1.8 of root (permanent slide)

2 s morphology (long and dwarl shoots, male and female cones), W N of dwarl shoot, 1S of
necdle, TS of stem, S of male cone, WM of nucrosporophyll, W M of nicrospores (temporan
shides), TS ol female cone, TLS & RS of stem (Permanent shides)

4 Study ol vegetatve and Noral characters of the tollowmyg (Desenpiion, VS of lower, TS 1S

ovary, Horal diagram, Toral tormula and systematic position according to Bentham & Hooker)

S Mounting ol dried and pressed specimens of wild angrosperms with herbarium Label ¢ To be subnutied

along with the record book)

6. Study ol cconomically important plants: Wheat. Gram, Black pepper. Clove, Cotton and Ground nut

: - 1
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Course Outcome: Afier completion of this course the student will be able to

: . N | Cognitive | POs PSOs
‘C() No. Course Outcomes .

S S s Level | Addressed | Addressed |
3 Outhine ccological and evolutionary importance ot the . ;
COol ological and evolutionary importance ot the R.U POL. PO2 | PSOL. PSO2

‘ angiosperm and gymnosperm.
. Fxplamn the economic importance of the angiospe :
CO2 plam the cconomie mmportance of the angiosperm Ul Ap PO2. PO3 | PSO2. PSO3
’ ) and gymnosperm
. Analyze and evaluate a comparative account of | .
L CO3 - PR DR Ap.An | POd PSO3
e angrospermic famihes.
. )..‘.. * svsle i .‘..I.".I i’ ".-...'“ 3 ™ :
L CO4 Discuss the systematic position and classification ol EC POS PSO3
[ angrosperm and uvmnospern.
[ v= | Analyze and examine various angiosperm families : ] - : .
COs lyze and ¢ AEeepeti B C POS. PO6 | PSO4. PSOS
and their economically important members,

*Rrememberme. U understanding. Ap = applying, An — analysing, I -~ evaluating. and C - creating

Suggested Reading

1. Bhatmagar, S P and Mortra, A (1996). Gymnosperms. New Age International (P) Ltd Publishers, New
Delhi, India

2 Panhar, NSO (1991). An mtroduction to Fmbryvophyta. Vol 1. Bryophyta. Central Book Depot,
Allahabad

3o Sumpson, M.G(2006). Plant Systematies: Elsevier Academic Press, San Diego, CA,

U.S.A

4 Smgh, G (2012) Plant Systematies: Theory and Practice. Oxtord & IBH Py Ld., New Delli. 3rd
edition

S Kochhar, 8.1 2011), Feonomie Botany i the Tropies, MacMillan Publishers India 1 wd., New Delhi.
4th edimon
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Semester -_I_II

Course name ' Plant Ecology, Anatomy and Embryology
Course code CUGBOTGEO3

mlw; of lectures - | 190 (Th: 60 + Pr: %'l'n' ) ] ] _
&c(litﬁ—— - "4 (Theory) +2 (P .|ct|r.|l} =6
Marks [0

Course Objectives: This course aims to
Course Objectives:

o Study plant communitics and uulnpc.ll adaptation n plunt\
o Acquaint students with hasic concepts of plant anatomy

o Study various plant issuc system

e Study lhc |1hwnluu\ of plant reproduction.

Plant Ecology, Anatomy and Lml)r\«olog..\

THEORY [ectures: 60
Unit I: Ecological factors (10 lectures)
Soil: Origin, formation, composition, soil profile. Water: States of water n the environment, precipitation
types. Light and temperature: Variation Optimal and limiting factors; Shelford law of tolerance
Adaptation of hydrophytes and xerophytes

Unit 2: Plant communities (6 lectures)
Characters, Feotone and edge effect. .‘iuu.'cc-mun;_
Unit 3: Ecosystem (6 lectures)

Structure, energy ow trophic organization,

—Huwuuhulm al eycling; Cyeling of carbon, nitrogen nul Phosphorous

Unit 4: Phytogeography (4 lectures)
Main phytogeographical zones of India, endemism

Unit 5: Meristematic and permanent tissues (6 lectures)
Root and shoot apical menistems: Siiple and complex fissues

Unit 6: Secondary Growth (8 lectures)
Vascular cambium — structure and function, seasonal activity. Secondary growth i root and

stem, Wood (heartwood and sapwood)

Unit 7: Adaptive and protective systems (8 lectures)
I-pidermis, cuticle, stomata, € ieneral account of adaptations mn xerophytes and hydrophytes

Unit 8: Pollination and fertilization (6 lectures)
Pollination mechanisms and adaptations, Double fertihzation

Unit 9: Embryo and endosperm (6 lectures)

I'ndosperm types, structure and functions; Dicot and monocot embryo; Embryvo endosperm Relatonship

Head
Deptt. of Botany
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PRACT

1CAL

1(a) Study of morphological adaptations of hydrophytes and xerophytes (Two each)

(b) Study of biotic interactions of Stem parasite (Crsenta) and Epiphyte (Fasidea)

4

(permanent slides / photographs)

3. Stem: Secondary growth in Helianthus (only Permanent shides)

Fectures: 30

2 Tissues (Parenchyma, collenchyma and sclerenchyma), Macerated xylary clements Phloci

4. Root: Secondary growth in Tinospora (only Permanent slides); Adaptive anatomy: Xerophyte (Nevium

leaf); Hy

drophyte (Hyvdrilla stem)

5. Structure of anther (young and mature), tapetum (amocboid and secretory) (Penmanent slides)

(Perman

ent shdes/photographs)

6. Ultrastructure of mature egg apparatus cells through electron nicrographs

7. Study of instruments used to measure microclimatic variables: Soil thermometer, maximum and

minimum thermometer. anemometer, hygrometer, ram gauge and lux meter

Course Outcome: After completion of this course the student will be able to

CO No.

Ol

CO2

cO3

CO4

COs

Course Qutcomes

[Hustrate the basic concept of ecology and its hiotic
and ablotic components

Fxplain and mterpret the  relationship - between
Qrganisms and 1ts ccosystem

Distinguish the normal and anomalous secondary
growth n plants,

Analyze biodiversity at varous levels and prioritize

ils conservation
Discuss plant reproduction and post reproductive

R remembenng, U

events,

Suggested Reading

I [

understandmg. Ap - applving, Ananalyzmg |

| (.'Bgnili_\'l._' I

Level
R’
L Ap

Ap. An

An,

(

POs PSOs

Addressed | Addressed

POL PO2 | PSOT, PSO2

IO} [ PS03

1'O4 PSSOy
PPO)S PS04
I'OS, POG PS5

cvaluating, and € creating

I Kormondy, -1 (1996) Concepts of Ecology Prentice Hall, US A dh edinon

Y Sharm, D (2010) Feology and Favironment Rastogi Publications, Mecrat, India 8" edition

+ Mauseth, 1D (1988) Plant Anatomy The Benpamn/ Cummings Publisher, USA
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' Semester -1V

Course name  Plant Physiology and Biotechnology

- Course code CUGBOTGEOS

| Number of lectures o0 (Th: 60 + Pr: 30 .
r Credits [ 4 (Theory) + 2 (Practical) = 6 i
| Marks : 100 !

Course Objectives: This course ams Lo
Course Objectives:

e Know the mportance and scope of plant physiology

o Study plant and plant cell m relation to watel

e Understand the growth of plants at vanous level

e Know the importance and procedures ol tissue culture

Plant Physiology and Biotechnology

ITHEORY Lectures: 60
Unit 1: Plant tissue culture (10 lectures)
Concept of totipotency, Tissue and organ culture, Micropropagation; Haploid culture, Ovary and
endosperm culture, Apphcations of these techniques
Unit 2: Plant-water relations (6 lectures)
lmportance of water, water potential and s components; Iranspiration and its sigmficance; Factors
affecting transpiration; Root pressure and puttation
U nit 3: Translocation in phloem. (6 lectures)
Composition of phloem sap, girdling expeniment. Pressure flow model; Phloem loading and unloading
U nit 4: Photosynthesis (10 lectures)

Photosynthetic Pigments (Chl a, b, xanthophylls and carotenoids); Photosystem T and 11 reaction center,
antenna molecules, Flectron transport and mechamsm of ATP synthesis, Cy cvele; Significance of Cyand

CAM pathways. Photorespiration and its sigmificance,

U nit 5: Respiration (8 lectures)
Glveolysis, anacrobie resprration, TCA eycle: € adative phosphorylation

L nit 6: Plant growth regulators (8 lectures)
Physiological roles of Auxins, Gibberelhns, Cytokmins, ABA, I'thylene

Unit 7: Plant response to light and temperature (12 lectures)

Photoperiodism (SDP, L.DP, Day neutral plants): Phyviochrome (discovery and structure), red and tar red

Light responses on ||}|(\|tllntlI'|'I|]iT].‘l.‘|IL'\I\. Vernahization

PRACTIC AL Lectures: 30

1 Determimation of osmotic potential of plant cell sap by plasmolyte method

2 o study the effectof two environmental factors (heht and wind) on transprration by excised twiy

4 Lo study the eltect ot ightmtensity and bicarbonate concentration on O evolution m photosynthesis

S Companison of the tate ol resparation i any LW pants ol |!|'|||I

S a7 Yy
. / L AV
19 JAd e VT
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6. Familiarization with basic equipment’s in tissue culture.

7. Study through photographs: Anther culture, somatic embryogenesis, endosperm and embryo culture:
Mictopropagation

Course Outecome: Afier completion of this course the student will be able to

(Y N . Cognitive POs PSOs
(_03“];_ DR (imrw i o - Level | Addressed | Addressed
Explain and summarize the pT's_lL‘c.Hw Tal‘_phnlns) nthesis - '
COT | with emphasis on hight and dark reactions, C3 and C4 R.U POL. PO2 | PSOIL. PSO2|
| pathways. ' f
CO2 | Outline I‘CH]‘IiFi]li;‘tll with emphasis on energy vield. R.U [ opo2 PSO)3
CO3 Analyze the various physiological activities within B, AR PO3 ' PSO4
~ | plant body T I i ]
CO4 | Ivaluate various l;'-cs of tissue culture methods. An. I PO4. POS | PSO4.PSOS
CO5 Discuss the importance and application of tissue | An. E i POS. POG PSOS
[ culture .

Roemembenng. U understanding. Ap - applying. An - analyzmg, | evaluating, and C -~ creating

Suggested Readings

1. Bajracharya. D, (1999). Experiments in Plant Physiology- A Laboratory Manual. Narosa Publishing
House, New Delln,

2 Bhopwan, S8 and Razdan, MK (1996). Plant Tissue Culture: Theory and Practice. Flsevier Science
Amsterdam. The Netherlands

3Tz L Zeger B MOTer TMand Murphy, A (2015). Plant Physiology and Development. Sinauer
Assoctates Ine USA 61h edition

4 Hopkins, WG Huner, NP (2009) Introduction to Plant Physiology. Joln Wiley & Sons, LS A dth
I'dition
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ABILITY ENHANCEMENT
COMPULSORY COURSE

(AECC)



Semester — |

’ _(_._‘2“'_‘_“' name - English Communication -
| Course code ' CUGAECCOI
Num ber of lectures 60 _
~ Credits R :
Marks T30

English Communication

Unit I: Introduction to Communication
®  Process of Communication
e [ovels of Commumication
e  Flow of Communication
e  Verbal and Non-Verbal Communication
e  Barmers to Communicaton

Unit 11: Listening and Speaking Skills
e Listening and 1ts tyvpes
e  Bammers to effective histening,
e  Tnals ofa good hstener.
e [ntroduction to Enghish Phonectic Symbols: Consonants and Vowels with illustrations in
use
e Dialogue
e  (roup Discussion
e Presentation
s Intenview Techmique.
Unit 111: Reading and Writing SKills
T'echmiques of Reading
Types of Reading
Reading Comprehension (unseen passage)
Paragraph Wnung
Letter Wniting
Email Wnung
Report Wrniting
Proposal wniting
Book Review
e Poster Making

Prescribed Books:

1. Vibrant Enghish (New Delhi: Onent Black Swan)

2. Speak Well (New Delhi: Onient Black Swan) a compulsony supplementary Work Book for
exercises on Interactuons, dialogue, presentaton skills. Group discussions, debates and
Intery iew s |

' o7

st (4
f L - ,
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Recommended Readings for advanced learning:

[ e

Advanced Skills in English. eds E Suresh Kumar ct al
Practucing Writing Skills. Work Book

Enhancing English and Employability Skills
Business Communication.

Enghsh for Fluency

6. English Language Practice

* =

Course Qutcome:

Basics of Academic English- 1 and 2
Practicing English- all these are Orient Black Swan publications

At the end of the program, the students will be able to

52

) Cognitive | POs PSOs
i Conrse Ouicoms level | Adressed  Adressed
CO1 | Engage in self-directed Fnghsh language leaming. | K PO. PO2. PSOI
) - a + B | P ]’. - )
CO2 | Be responsible and cthical E nglish users. R. U POT. PO2. PSO1
- ' | P03 )
CO3 | Fnhance their Er zu_hxlz lunyl.n_c prohucm\ in the aspects R. U POI. PO2. PSOI
| ofreading. writing. histening and speaking Bl B PO3 |
CO4 | Develop academice hiteracy required  for undergraduate Ap PO3. POS PSO2
Icarning, further studies and research. B |
COS5 | Apply the requisite communicative skills and strategies to Ap. PO3, POS PSO2
tuture carcers. o N |
CO6 | Gain an msight into cultural hlusu.\ and cross-cultural | Ap PO3. POS pPSO2
AWAreness S - - —_—t
/ 1 4
! [
,’:!- s K / = j .
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Course name
('ourw code
\umhcr of I lectures

| 60
4

Semester — 11
{ Environmental Science (ENVS)
li( SAECCO2

'C rt-(llls

14

_E arks

500

¢ ourse ()hjcclncﬁ This course ams 1o

('o_ur;c_(_l.l)jccii\'cs: -

* Remember and understand  the l.:iliiCL‘p!, components and function of natural resources and
ceosystems.

* Understand and evaluate the Cause. effects and control measures of various environmental pollutants

® Understand the basic idea about the disasters and its management.

e Understand and apply the knowledge about the social. environmental issues and environmental

legislation.

Environmental Science

| Definition, scope and importance. Need for public awareness. (2 lectures)

2 Natural Resources: Renewable and non-renewable: Forest. Water, Mineral. Food. EFnergy & | and

resources — Use and associated problems. (8 lectures)

3 Ecosystems: Concept, Structure and function, Energy flow, Ecological succession, Food chains,
food webs and ecological pyramids. Types — Forest, Grassland, Desert & Aquatic (ponds, streams,
lakes. rivers, oceans, estuaries) ecosystems (12 lectures)

4. Environmental Pollution: Definition, Cause, effects and control measures of - Air, Water, Soil,

Noise pollution and Nuclear hazards. Solid waste Management. Role of an individual in prevention

of pollution (10 lectures)

5. Disasters and management: loods, Farthquake, Cyvelone and Landshdes. (4 lectures)

6. Social Issues and the Environment: Water conservation, ramn water harvesting, watershed

management. Resettlement and rehabihtation of people: its problems and concerns. Environmental
ethics: Issues and possible solutions. Climate change, global warming, acid rain, ozone laver

depletion, nuclear accidents and holocaust  Wasteland reclamation. Consumerism and waste

products. Urban problems related to energy (10 lectures)

7. Environmental legislation: Fnvironment Protection Act. Air (Prevention and Control of Pollution
Act. Water (Prevention and control of Pollution) Act. Wildlite Protection Act. Forest Conservation
Act. Issues involved in enforcement of environmental legislation. Pubhic awareness (8 lectures)

Population growth, variation

§  Human Population and the Environment: among

nabions,
Population explosion — Family Weltare Programme; Fovironment and human health (includine
HIV/AIDS): Human Rights; Role of Information Technology i Environment and human health

(6 |L‘L'[l.ll't,‘\l

K; /: ?,; e
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Course Outcomes: After completion of this course the student will be able to

CO Course Outcomes: Cognitive PO PSOs
No. Level | Addressed | Addressed
CO1: | Define and demonstrate the concept, companents R.U POl I'SOI,
| and function of natural resources and ecosystems | PSO2
I ” 1 — . ===
CO 2 Define, illustrate and analyze cause, effects and | R, U, An Loro3 PSO2,
control measures  of various  environmental | PSO3
pollutants '
r— b == E—— | S — -
(O3 | Demonstrate the basic idea about the disasters and u TR PS03
its management
CO4 | Nlustrate and apply the knowledge about the U, Ap i PO4 PSO4
| social, environmental 1ssues and environmental |
legislation ' |
COS | Define. demonstrate and evaluate the impact of | R.UE | PO 6 j PSOS
human population on the Environment l'

*R- remembering. | understanding. Ap - applying. An = analyzing, I - evaluating, and € creating

References:

e~

i

fy

12
13
14

IS

Agarwal KC, 2001, Fnvironmental Biology, Nidi Publishers Ltd. Bikaner.

Bharucha Frach, 2003 The Biodiversity of India. Mapin Publishing Pvi. [td. Ahmedabad -~ 380013,
India. Email- mapmia icenel.net

Brunner RC, 1989, Hazardous Waste Incmeration, McGraw Hill Inc. 480pgs

Clark RS. Marine Pollution, Clanderson Press, Oxofrd (TB)

Cunmingham W, Cooper TH, Gorhani I© & Hepworth MT, 2001 Environmental Fneyelopaedia,
Jaico Publishing House, Mumbai, T196pgs

De AK, Environmental Chenustry, Wiley Fastern Lid

Down to Farth, Center for Science and Environment (R)

Gleick HP. 1993 Water in Crisis. Pacifie Institute for Studies in Development, Environment and
Secunty. Stockholm Environmental Institute, Oxford Umiversity Press, 473pgs

Hawkins RE. Freyclopaedia of Indian Natural History, Bombay Natural History Society, Bombay

(R}
Heywood VI and Watson RT. 1995 Global Biodiversity Assessment. Cambridge University Press

1 140pgs

Jadhav H and Bhosale VM, 1995 Environmental Protection and Laws. Himalaya Publisling House,
Delhin 284pes

Mckinney ML and Schoch RM, 1996 Environmental Science Systems and Solutions. Web enhanced
edinon, 639pgs

Mhaskar AR, Matter Hazardous, Techno-Science Publications ( ['13)

Miller TG e Fovironmental Science. Wadsworth Publishing CO - (T18)

Odum P 1971 Fundamentals of Feology: WEB Saunders Co. USA, $74pgs

Rao MN and Datta AK, 1987 Waste Water Treatment. Oxford and [BH Pubhshing Co Pyt L
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Semester — 111

Course name | Value Education and Indian Culture |
Course code | UGBOTSECO1 _
Number of lectures l 60 - - o ‘
- Credits l 4 o B o ‘
Marks , 50 - ) ) T o

Course Objectives: This course aims 1o
Course Objectives:

* Attain awareness about daily routine, self-evaluation & integral personality development.
¢ Understand the educational needs, the power of thoughts and the science ol peace.

® Understand the relation: Values and enlightened citizenship

* Demonstrate the importance of four yogas.

* Acquire idea about modern India: her hopes. challenges and Swami Vivekananda.
Value Education and Indian Culture

Unitl: Daily Routine: 0 class

e A suggested darly routine

e The daily routine & the concept of Biological clock: key to a healthy and productive hic
e Necessity for an all-round dailv routine

e Combimmg Rest and Acuvity, Hardships and Joy in a daily routine

e The scope of developig the power of concentration and detachment through a daily routine
e Duailv Routine disciphnes the system but confers conviction on oneself’

Unit2: Self Evaluation & Integral Personality Development:

e Why is Self-Ivaluaton important” Because 1f vou win yoursell, vou win the world

8 classes

e Quantitative Self Fyvaluaton for a qualitauve change: A method

e Iruts to track Personality Development: Academie Ixeellence. Social Compatbility. Participation in
Group events, Sense of Responsibility, Role as a Consumer, Scientific Temperament. Aesthetic taste and
creativity, Lersure time Activities, Concern for others, Spiritual values

e Close and Constant Self Tvaluation: a stutch m time saves nine

e The world v as we are - A mmor mner change may nulhify a major outer perturbation

Unitd: Our Educational Needs
I he need of a4 correct blend of mner and outer well-bemg in education

8 classes

-

e Man-makig. Character bunldimg education © growing from withim . a surer foundation of progress

. I he outer crust and the imer core of our personality: "What vou are shouts so loudly m my cars that |
cannot hear what yvou say ™

e A S-pomt trinimg i Disciphne. Cleanliness, Behaviour, Manners and Ambiuon

e Sharpening the sword of will: controlling its expression, a basic educational need

v

o Ilow to study elfectively
U nitd: The Power of thoughts and the Scienee of Peace 5 class
Shant Mantras: Peace can be radiated from and reflected back upon ourselves

L]

o You can create an ambience and others can enjoy i, can be benefitted by it

e [low tocreate apositive. peacetul and mspinng ambience?- the aggressive exertion and the unguestioning
sacrihice myvolved o

U nits: Subliashita: The Well said & claks

e By home hugh thoughts i nuggets of wisdom

e PPearls of Wisdont and Dames of fire: simple parables and ancedotes from the great ones

U nito: N alues and Enlightened Citizenship Wclnssos

e Intrimsic and Instramental Values

e What makes a man preat” A powerlul will o do good borm out o selt-control and sell - sacrifice

)
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* o Fewmmg e ant ol e personal relations Not I but You

* Phe combimanon of the Fead, Peart and Hand o valuable value for Fnhightened Cinzenship
Ui Indian Practice and Culture S classes
. Fhe iden ol saciedness & s necessiny
* bveny aspect o Bt s sacred i India
* Renumcation and service the twimn deals for Indin
. Ny freedom from Natre helps me o serve nature and the world better
. Fnever say Fam the body, Ealways say this body s mine - as a master of the body-mimd complex
* Weakness s death msearch ol real stiength of selt- knowledge, reliance on God and unselfish service
. Meditation, Concentration and the silent Tndian path for becommg a dynamo of power

. Fhe Tndian concept of Unity e diversity Harmony ol Reliprons

Units: Four Y oopgas 0 classes
*  The Realand Apparent Man, the science ol knowimg mysell: Tnana Yopa

¢ Lammge the mughiy carrent of emotions and giving them ther right food: Bhaktn Yoga

* The Saence of workmg wisely Karma Yopa

*  The Process of makimg my mmd mime Raga Yopa

e Selected portions from Swann Vivekananda's Karma Yoga

e Hharmony of 4 Yopas o needed balance Tor the modern man

Unit%: Maodern Indin: her hopes, challenges and Swami Vivekananda 0 classes

. Swam N ovekananda’ s method of combimmg the best of the Fast & the West where Indian values and
Wester workmanship yom hands

. v poratmge rationahity i the ield of the ndian search for the supreme joy = crasing the misconception
ol dopmatism

. Rousmg a sense of prode mothe age-long Indin discoveries i the field of mner truths as opposed 1o an
mtenonty complex posed by Western materal supremacy

e Dovouteel Service Swann Vivekananda's acid test for modern science and traditional spirituality

Uit 10: Students” Presentations/Project: (may be in groups) 10 classes

Project on Service, Feachmge and Cleanlimess

Course Qutcomes:

Ater completion of this course the student will be able (o

O Course Outcomes: Cognitive f ros PSOs
No. Level  |Addressed | Addressed
[ i Detime. demonstrate and apply the daly routme., sell R, U, Ap 1Oy PSSO,
cvaluation & Intepral Personality Development PSSO
CO Y Demonstrate, and apply the Power ol thoughits & the U, Ap PO PSSO
saence ol Peace
FCo D Demonstiate the relanon between Values and L PO} PSSO}
' cnhightened citzensinp
SO | Discuss awareness about Indian Practice and Cultare & PO PsOs
(0 I Demonstiate and pracuce the Four Yopas 1. "\l‘ POG SO
! CO o b aplom and analyse the adea about Modern Indiae her U, An PO, 1POG P'SO
hopes. challenpes and Swinm Vivekananda 1 ]

S remembenmg U anderstanding, Apapplving, Ancanaly g b evaluating, and C creating
Books lor Relerencee:
e Bocan Sopan Pabbished by omakeshon Mission Vivekananda Centenary ollege, Rahara, Kolkata
v Vevekananda P Call to the Nation, Adyvarta Ashiama
v houehts of Power Swann Vivebamand i, Advanta Ashrang

o Soce Nvehanandag The Prend ot ol Ramakyshng Mission Instinate of Culture, Golpark, Kolkata

G Ceenness kst Massion Institute of Cultie, Golpark, Kolkata | ) F =
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