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List of Papers (DSC, DSE, GE) with Semester Wise Titles for ‘Botany’
(DSC-Discipline Specific Course; DSE-Discipline Specific Elective; GE-Generic Elective)
Year Semester Course Paper Title Theory/ Credits
Practical
Undergraduate Certificate in Botany
BOTDSCI | Plant Diversity I (Microbes, Fungi Theory 3
I and Algae)
Sl BOTDSCIP | Practical/LabCourseBOTDSCIP Practical | |
YEAR
BOTGEI Plant Cell Biology Theory 4
BOTDSC2 | Plant Diversity II (Bryophyta, Theory 3
1l Pteridophyta and Gymnosperm)
BOTDSC Practical/LabCourse BOTDSC2P Practical 1
2P
BOTGE2 Plant Science—1 Theory 4
Undergraduate Diploma in Botany
BOTDSC3 | Plant Systematics and Developmental | Theory 3
Biology (Taxonomy, Embryology
and Anatomy)
SECOND M1 BOTDSC3P | Practical/LabCourseBOTDSC3P Practical 1
YEAR iid
BOTDSE! | Plant Tissue Culture Theory 4
BOTGE3 Plant Science—II Theory 4
BOTDSC4 | Cytology, Genetics and Biotechnology | Theory 3
IV BOTDSCA4P | Practical/LabCourseBOTDSC4P Practical 1
BOTDSE2 | Ethnobotany Theory 4
BOTGE4 Inheritance in Plant Biology Theory 4

Seobh
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Bachelor in Botany
BOTDSCS | PlantPhysiologyandBiochemistry Theory 3
BOTDSCSP | Practical/LabCourseBOTDSC3P Practical |
\.’
BOTDSE3 | ConservationandManagementof Naturall - Theory 4
Resourees
THIRD
YEAR BOTGES MedicinalPlantsofUttarakhand Theory 4
BOTIAPC | Internship/Apprenticeship/Project/ Theory/ 2
Community Qutreach Practical
BOTDSC6 | PlantEcologyand Biostatistics Theory 3
VI BOTDSC6P | Practical/LabCourseBOTDSCG6P Practical 1
BOTDSE4 | FundamentalsofMolecularBiology Theory 4
BOTGE6 GlobalClimateChange Theory 4
BOTIAPC | Internship/Apprenticeship/Project/ Theory/ 2
Community Outreach Practical
Bachelor in Botany with Honours :
BOTDSC7 Cryptogams Theory 3
BOTDSC7P Practical/LabCourseBOTDSC7P Practical | |
BOTDSES5 Plant Biotechnology Theory 4
VI BOTDSE6 Micrabiology Theory 4
BOTDSE? Plant Development and Theory 4
FOURTH Reproductive Biology
YEAR BOTGE7 Molecular Biology Theory 4
BOTGES Fundamentals of Biochemistry Theory 4

SRamed h
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Dissertation/Academic Project/ Theory/ ¢
Entreprencurship Practical
BOTDSCS Phanerogams Theory 3
BOTDSCS8P Practical/LabCourseBOTDSC8P Practical I
BOTDSES Cytogenetics Theory 4
BOTDSE9 Ecology Theory 4
BOTDSE10 Plant System Physiology Theory 4
VIII
BOTGE9 Methods in Plant Biology and their Theory 4
__| applications
BOTGE10 Traditional Knowledge System Theory 4
Dissertation/Academic Project/ Theory/ 6
Entrepreneurship Practical
Master’s in Botany
' BOTDSC9 Plant Resource Utilization and Theory 3
Conservation
BOTDSC9P Practical/LabCourseBOTDSC9P Practical 1
BOTDSEI1 Evolutionary Biology of Plants Theory 4
BOTDSEI2 | Plant Pathology Theory 4
IX
FIFTH BOTDSEI3 Protected Agriculture: Hydroponics and | Theory 4
YEAR Organic Cultivation
BOTGEI1 Forest Ecology Theory 4
BOTGEI12 Herbarium Techniques Theory 4
Dissertation/Academic Project/ Theory/ 6
Entrepreneurship Practical
X |BOTDSCI10 Environmental Monitoring and Theory 3

(i
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: 1 Ecological Restoration
| BOTDSCTOP Practical/LabCourseBOTDSCTOP | Practical| |
| ; BOTDSE Bioinformatics and Bio-safety norms Theory 4
| ‘ BOTDSELS Advances in Plant Taxonomy Theory 4
BOTDSELG Plant Breeding Theory 4
; BOTGEI3 Lichenology Theory 4
BOTGEI4 Palacobotany Theory 4
Dissertation/Academic Project/ Theory/ 6
Entrepreneurship Practical

List of SKill Enhancement Courses Papers (SEC) with Semester Wise Titles for ‘Botany’
|
} Year Semester Course Paper Title Theory/ Credits
1 Practical
i Undergraduate Certificate in Botany
j BOTSEC-MC-1 [Mushroom Cultivation-] Theory 1
1‘ l BOTSEC-MC- [Practical/LabCourseBOTSEC-MC-1P Practical 1
I 1P
FIRSTYEAR
BOTSEC-MC-2 [Mushroom Cultivation-II Theory 1
11 BOTSEC-MC-  [Practical/LabCourseBOTSEC-MC-2P Practical 1
op
Undergraduate Diploma in Botany
11 BOTSEC-MC-3 [Mushroom Cultivation-III Theory 1
BOTSEC-MC-  [Practical/LLabCourseBOTSEC-MC-3P Practical 1
3P
SECOND
YEAR Y% BOTSEC-MC-4 [Mushroom Cultivation-1V Theory 1
BOTSEC-MC-  [Practical/LabCourseBOTSEC-MC-4P Practical |
up
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achelor in Botany
v [BOTSEC-MCS Mushroom Cultivation-V ey : /
BOTSEC-MC= Practical/LabCourse BOTSEC-MCA1 Iraetioul w‘ !
THIRDYEAR o
Vi BOTSEC-MC-6 Mushroom Cultivation-Vi icory I
BOTSEC-MC- {Practical/LabCourseBOTSEC-MC-0 PPractical I
K
Listof Skill Enhancement Courses Papers (SEC) with Semester Wise Titles for ‘Botany’
Year Semester Course Paper Title Theory/ | Credity
Practical
Undergraduate Certificate in Botany
BOTSEC-H-1  [Hydroponics-I Meory I
I BOTSEC-H-1P  [Practical/LabCourseBOTSEC-H-1P Practical |
FIRSTYEAR BOTSEC-H-2  |Hydroponics-Il Theory |
11 BOTSEC-11-2P  [Practical/LabCourseBOTSEC-1-2P Practical |
Undergraduate Diploma in Botany
1 BOTSEC-H-3  [Hydroponics-1lI I'heory ]
BOTSEC-H-3P PracticaI/LahC()urscBO'l'SF.C-l I-3p Practical ]
SECOND v BOTSEC-H4  [Hydroponics-1V I'heory 1
YEAR
BOTSEC-H-4P - |Practical/LabCourseBOTSEC-H-4P Practical 1
Bachelor in Botany
\Y BOTSEC-H-5  [Hydroponics-V Theory I
BOTSEC-H-5P  [Practical/LabCourseBOTSEC-H-5P Practical 1
THIRDYEAR |v[ BOTSEC-H-6  [Hydroponics-VI I'heory |
BOTSEC-H-6P  [Practical/LabCourseBOTSEC-H-6P Practical 1

W
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List of Skill Enhancement Courses Papers (SEC) with Semester Wise Titles for ‘Botany’
Year Semester Course Paper Title Theory/ Credits
Practical
Undergraduate Certificate in Botany
BOTSEC-NF-1 [Nursery Development and Floriculture-I - [Theory 1
I BOTSEC-NF-1P [Practical/LabCourseBOTSEC-NF-1P Practical 1
FIRSTYEAR BOTSEC-NF-2 NUEGI)’ Development and Floriculture-Il ‘[Theory 1
1 BOTSEC-NF-2P Practical/LabCourseBOTSEC-NF-2P f’racticgl 1
Undergraduate Diploma in Botany

111 BOTSEC-NF-3 [Nursery Development and Floriculture-III Th‘eory 1
BOTSEC-NF-3P |Practical/LabCourseBOTSEC-NF-3P Practical 1
SECOND I\% BOTSEC-NF4 [Nursery Development and Floriculture-IV Tﬁeory 1

YEAR ‘
BOTSEC-NF-4P |Practical/LabCourseBOTSEC-NF-4P Practical 1

Bachelor in Botany
vV BOTSEC-NF-5 [Nursery Development and Floriculture-V  [Theory 1
BOTSEC-NF-5P [Practical/LabCourseBOTSEC-NF-5P Practical 1
THIRDYEAR |v] BOTSEC-NF-6 Nursery Development and Floriculture-VI (Theory I
BOTSEC-NF-6P Practical/LabCourseBOTSEC-NF-6P Practical 1
W
Sc,wpl-ln
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COURSEINTRODUCTION

The new curriculum of Botany offers essential knowledge and technical skills to study
plants in a holistic manner. Students would be trained in all areas of plant biology using a
unique combination of core, elective and vocational papers with significant inter-
disciplinary components. Students would be exposed to cutting-edge technologies that are
currently being used in the study of plant life forms, their evolution and interactions with
other organisms within the ecosystem. Students would also become aware of the social and
environmental significance of plants and their relevance to the national economy.

B.Sc. Botany Programme covers academic activities within the classroom sessions
along with practical concepts in laboratory sessions. Fieldwork, outstation activities, and
projects will also be organized to provide real-life experiences and learning opportunities.
Candidates with a curiosity about the ptant kingdom and ecosystems, a passion for
c’xploring exotic places, and a desire to work as researchers or in professions such as
Botanist, Conservationist, Ecologist, etc. can choose B.Sc. Botany course.

The M.Sc. - Botany programme is designed to equip students with essential
knowledge and technical skills of plants in a holistic manner. Students would be trained in
all areas of plant biology using a unique combination of core and elective papers with
significant inter-disciplinary components. Students would be exposed to progressive
technologies that are currently used in the study of plant life forms, their evolution and
interactionswithotherorganismswithintheecosystem.Studentswouldalsobecomeaware of the

social and environmental significance of plants and their relevance to the national |

¥

economy.

Saseorl I
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Programme outcomes (Os):

Transformed curriculum  shall develop educated outcome-oriented candidates,
fostered with discovery-based learning, equipped with practice& skills to deal practical
problems and versed in recent pedagogical trends in education including e-learning,
flipped classrooms and hybrid leaming. This approach prepares them to become
responsible citizens, contributing to nation-building and driving the country forward

with the knowledge they gain in the field of plant science.

Programme specific objectives (PSOs): B.Sc. I Year Certificate Course in Botany

= This certificate course will provide knowledge in various fields of basic Botany.

= The syllabus is designed to prepare students for competitive exams in fronticr areas
of plant sciences.

« Students will be able to understand habit, habitat, morphology, anatomy and
reproduction of various plant groups.

Programme specific outcomes (PSOs): B.Sc. I Year/ Diploma Course in
Botany

« This programme will provide knowledge of plant morphogenesis, anatomy
embryology and plant genetics.

- Laboratory sessions following theory will facilitate easy understanding of internal
structure of various plant parts, structural organization, reproductive biology and
genetics.

- This course will equip students to pursue a career as plant morphologists.

Programme specific outcomes (PSOs):B.Sc. IIT Year/Bachelor of Science

«  The three year learning outcome of graduation will provide understanding of Plant
Systematics, Economic Botany, Developmental Biology, Ecology, Biostatistics,
Physiology, and Biochemistry.

. ltwiIlpro‘videcxpertiseinconservationbiologyandrcproductionbiology.

« Upon successful completion of this course, students will be able to
contribute to the field of plant sciences. The research project will help

cultivate a research aptitude for higher education and scientific research.

LY

10
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Programme specific outcomes (PSOs): M.Sc. 1 Year/ Bachelor of Botany with

Honours

The four year learing programme will provide knowledge on different aspects
of Botany such as Microbiology, Phycology, Mycology, Lichenology and
Bryology.

The student completing the course will gain an understanding of the diversityand
evolutionary biology of plants, concepts and processes in Plant Anatomy,
Developmental Biology, Plant Breeding, Plant biotechnology and Fundamentals

of Biochemistry.

= The course will also help students understand the Traditional Knowledge System.

Programme specific outcomes (PSOs):M.Sc. II Year/Masters in Botany

* The student completing the course will understand the diversity and phylogeny of
the Pteridophytes, Gymnosperms and Taxonomy of Angiosperms.

= This programme will provide knowledge on various life forms of plants, the
design and execution of experiments related to basic studies on Ecology,
Physiology, Biochemistry, and use of plants as industrial resources or as human
livelihood support systems.

 The students completing the course will be capable of to understanding herbarium

techniques.

W
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Scmester-111

Undergraduate Diploma in Botany

{ Discipline Specific Elective : Plant Tissue Culture J
, .
No. of Hours-60
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE
Course Title | Credits [ Credit distribution of the Course . | Eligibility Pre-
& Lecture Tutorial Practical/Practice | criteria | requisite of
e sl s
| Course.
S| (ifany)
4 4 0 0 Nil
PlantTissue Undergrad
uate 5
Culture certificate }
in Botany ;
UNDERGRADUATEDIPLOMAINBOTANY i
Programme: Undergraduate Diploma in Botany Year:II Semester:1II
Subject:Botany

Course:BOT Plant Tissue Culture
DSE 1

CourseQOutcomes:
The successful students will be able to:

I. Learn the basic concepts, principles and processes in plant cell and tissue culture.

7 Understand the use of tissue culture techniques in plant improvement.

3. Applythcconceplsandprinciplcsofplanlcellﬂndtissuecultureinbiolechnologicaland agricultural

fields.

Credits:4 Discipline Specific Elective

Max. Marks : As per Univ. rules Min. Passing Marks: As per Univ. rules

qf
W Sonal h
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Unit Topic No.of
Hours
(60)

1 IntroductionandhistoricalbackgroundofPlanttissueculture.Principle, 15
scope, utility-and advantage of plant tissuc culture, totipotency, general
laboratory techniques, equipments (autoclave, laminar air flow, and
incubatorshaker)andtheirworkingprinciple,sterilizationtechniques,
mediapreparation,plantgrowthregulators.

2 Callusanditstypes,callusdifferentiationandorganogenesis,callus culture. 15
Conceptofclonalpropagation,/n-Vitrorootandshootpropagation,
differenttypesofcultures(solidandsuspensioncultures).

3 Somaticembryogenesisandsyntheticseeds,protoplastisolationand culture, 15
somatic hybridization, somaclonal variation, cryopreservation.

4 Demonstrationoftoolsandtechniquesusedinplanttissueculturelaboratory. 15
Sterilizationofmedia,instruments,andexplants,formulationofMurashige

and Skoog (MS) medium.

SuggestedReadings

Bhojwani,S.S.andDantu,P.K.(ZOl3).PlantTissueCulture:Anlntroductory Text
Springer
Bhojwani,S.S.andRazdan,M.K.(l996).PlantTissueCulture:Theoryand
Practice,Revised Edition, Elsevier

Bhojwani,S.S,Bhatnagar,S.P.(201 5).TheEmbryologyofAngiosperms,6thedition.
New Delhi, Delhi: Vikas Publication House Pvt. Ltd.

Bhojwani,S.S.(1 990).PlantTissueCulture: ApplicationsandLimitations(Elsevier).
Collins, H.A. and Edwards, S. (1998). Plant Cell Culture.
BioscientificPublishers,Oxford,UK.
Jain,S.M.,Sopory,S.K.andVeilleus,R.E.(1996).In VitroHaploid
ProductioninHigherPlants,Vols, 1-5.,Fundamental Aspectsand
Methods.KluwerAcademicPublishers,Dordrecht, TheNetherland.
Kartha,K.K.(1985).CryopreservationofPlantCellsandOrgans.CRC

gqulalr\
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Press.BocaRaton.Florida,USA.

= Newmann,Karl-Hermann(2020).PlantCelland TissucCulture: AToolin
Biotechnology, 2nd Edition Springer.

* Vasil 1. K.andThorpe,T.A.(1994).PlantCelland TissueCulture.
KluwerAcademicPublishers, TheNetherlands.

Semester-1V

Undergraduate Diploma in Botany

~ DISCIPLINE SPECIFICELECTIVE (DSE) -Ethnobotany

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle | Credits | CreditdistributionoftheCourse Precii tis
e e Lecture Tutorial Practical/Practice requisiteol
the: = "
course(if
; s S A any)
Ethnobotany 4 4 0 0| Undergra
duate
certificate
in Botany

UNDERGRADUATEDIPLOMAINBOTANY

Programme: UndergraduateDiplomainBotany

Year:1l Semester:

v
Subject:Botany
Course:BOT Ethnobotany
DSE 2

Y N s
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CourscOutcomes:
Thesuccessfulstudentswillbeableto:

1. Learntheproperdocumentationandpresentationoftraditionalknowledgeaboutplants.

3]

. Usc|mportantplantsuscdbythetribaIcommunitiesforvariouspurposes.

(98]

X LearntheconservatlonofwildgrowingpIantsandtheirsocio-economicimpacts.

Credits:4 b Dis?pline?pcciﬁcElective

Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules

Unit Topic No.of
Hours

(60)
1 Introduction, concept, scope and objectives of ethnobotany; 15

Ethnobotany as an interdisciplinary science. The relevance of
ethnobotany in the present context; Major and minorethnic groups or
Tribals/tribesofIndiawithspecialreferencetoUttarakhandandtheir

lifestyles.Plantsusedbythetribalcommunities.

2 Importance of a) Field work b) Herbarium c) Ancient Literature d) 15
Temples and sacred places e) Indigenous knowledge system in
ethnobotanical studies.
Roleofethnicgroupsinconservationofplantgeneticresources.

Endangered taxa and forest management (participatory forest

management).

3 Medico-ethnobotanical sources in India; Significance of the following 15
plants in ethno botanical practices (along with their habitat and
morphology) a) Azadirachta indica b) Ocimum sanctum c) Vitex
negundo d)  Gloriosa superba €) Tribulus terrestris f)

Pongamiapinnatag)Cassiafistulah)Indigoferatinctoria.Roleofethnobota

nyin
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modemmedicineRauvolfiaserpentina, Trichopuszeylanicus,

Artemisia, Withaniaasexample.

Visinolocalsitesfordocumentationofcthnobotanica]Iyimportant plants. 15

Preparation of ethnobotanical profile of a tribal community, listing and
identificationofplantsusedbytribalcommunities. Documentationof

herbalremediesusedbylocalhealers.

SuggestedReadings

Colton C.M. (1997). Ethnobotany-Principles and applications. John Wiley and
sonsChichester.
JainS.K.(1981).GlimpsesofIndian.Ethnobotany,OxfordandIBH,NewDelhi.
JainS.K.(1989) . Methodsandapproachesinethnobotany.Societyof
Ethnobotanists,Lucknow, India.
JainS.K.(1990).ContributionsofIndianethnobotany.Scientificpublishers Jodhpur.

JainS.K.(1995).ManualofEthnobotany,ScientificPublishers Jodhpur, 1995.
RajivK.Sinha(1996).EthnobotanyTheRenaissanceofTraditionalHerbal
Medicine-INA —SHREE Publishers, Jaipur).
RamaRo,NandA.N.Henry(1996).TheEthnobotanyofEasternGhats
inAndhraPradesh, India. Botanical Survey of India. Howrah.

b
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Scmester-V

BachelorofScienceinBotany

No.ofHours-60

[_i DISCIPLINESPECIFICELECTIVE(DSE)-ConservationandManagementofNaturalResources J

CREDITDISTRIBUTION,ELIGIBILITYANDPRE-REQUISITESOFTHECOURSE

CreditdistributionoftheCourse .

- |/ “Eligibility.

~ CourseTitle Credits | -

Lecture Tutorial Practical/Practice

Conservation 4 4 0 0
il Undergrad Nil
Managementof di lll(i)‘ltlfain
Natural otany
Resources

BACHELOROFSCIENCEINBOTANY

Programme:BachelorofScienceinBotany Year:III | Semester:
Subject:Botany .
Course:BOT ConservationandManagementofNaturalResources

DSE 3

CourseOutcomes:

Thesuccessfulstudentswillbeableto:

1. Understandlheimportance,beneﬁtsandserviccsofbiodiversity.

2. Learnlheslrategiesfonheconservalionolbiodivcrsily.

Credits:4 DisciplineSpecificElective

Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules

y &y
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Unit Topic No.of
Hours

(60)

1 Plant diversity and its scope- Genetic diversity, Species diversity, 15
ecosystem diversity, Agrobiodiversity and cultivated plant taxa, wild
taxa, Endemic species. Values and uses of Biodiversity: Ethical and
aesthetic values, Precautionary principle, Methodologies forvaluation.
Loss of Biodiversity; Loss of genetic diversity, Loss of species
diversity,Lossofecosystemdiversity,Lossofagrobiodiversity,

Presentscenarioforbiodiversityloss.

Management of Plant Biodiversity: Organizations associated with 15

~

biodiversity management-Methodology for execution-IUCN, UNEP,
UNESCO, WWEF, NBPGR; Biodiversity legislation
andconservations,RedandGreendatabook,Biodiversityinformation

managementandcommunication.

3 Conservation of Biodiversity: Conservation of genetic diversity,species 15
diversity and ecosystem diversity, In sifu and ex sifu conservation,
Social approaches to  conservation, Biodiversity —awareness
programmes, Sustainable development.

Role of plants in Human Welfare: a) Importance of forests their
utilization and commercial aspects b) Avenue trees, c) Ornamental
plants of India. d) Alcoholic beverages throughages. Fruits and nuts:
Important cereals, pulses, vegetables, fruits, fibers, oils, spices,
medicinalplantsandtheircommercialimportance. Woodanditsuses.

Nationalandstateinstitutesrelatedtotheactivity.

4 Visit to a biodiversity-related institution (e.g., herbarium, botanic 15
garden, forest department nursery) or in situ conservation site (e.g.,
sacred grove, national park) and ex situ conservation site (e.g., seed
bank, botanical garden, nursery).
Identificationandethnobotanicaldocumentationofatleast10

importantplantsusedforfood(cereals,pulses, fruits,spices),fiber,

oy
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oil.beverages.andmedicine.

|

Suggcslulllcml-ings
J Bm’lwour.T\LG..Burk.J.ll.mldl‘ills,\\’.l).(l987).'l'crrcslria|l’lzmtEcology.
Bcnjamin/Cummingsl’ublicntionCompany,Cnlifornia

+  Baskin and Baskin, (2001). Seeds: Ecology, Biogeographyand Evolutionof
Dormancy and GerminationElsevier

. Kormondy,E.J.(ZOl7).Conccptoﬂicology.PearsonIndia.

« Krishnamurthy, K.V. (2004). An Advanced Text Book of Biodiversity — Principles
andPractices. Oxford and IBH Publications Co. Pvt. Ltd. New Delhi.

. Odum,E.P.(l983).BasicEcologySaunders,Philadelphia

. Singh,J.S.SinghS.P.andGupla,S.R.(20l4).Ecology,Environmentand
ResourccConservation.S.ChandandComponvat.Ltd.,NewDelhi.

. Smith.R.L.(]996).EcologyandFieldBioIongarperCollins,NewYork.

Semester-VI

BachelorofScienceinBotany

DlSCIPLINESPECIFICELECTIVE(DSE)-Fundamgntglsoﬂ\dolc_cfuﬁlﬁ;ﬁBiolbpgy e J

No. of hours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle Credits ’Crcdi(distributionnflthodrsé_7,f‘;'}/{f Eligibility ,Prt; )
Lecture Tutorial Practical/Practice Sﬁtgfi? . requisiteof
the b o
‘| course(if
any)
SEV 4 0 0 .
BOTDSEN] ! Undergrad Nil
P ntals uate
Fundamentals (liBlomain
of Molecular otany
Biology

s A
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 BACHELOROFSCIENCEINBOTANY

l‘rngr:nmnc:I)'m'h«'Iorq/.\‘('i('m'uin Botany Year:11

Semester:
Vi

Subject:Botany
vz:(—;l_l“lv:.\'(‘:“ or
DSE 4

Fumlnmcnl:llsnmlnlccuIurBiology

CourscOutcomes:

Thesuccessfulstudentswillbeableto:

. lJndcrsmndlhcslrucmrcofnuclcicacidsandthcirlypes.

. lIndcrslnndkcycvcnlsolMolccularbi0logycomprisingmcchanismofDNAreplication,
transcription and translation in Prokaryotes and Eukaryotes.

* Learnaboutthegenomesandgenestructure.

Credits:4 DisciplineSpecificElective
Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules
Unit ’ Topic No.of
Hours
(60)
1 Nucleic acids as genetic material (Griffith's experiment, Avery, 15
MacLeod and McCarty’s experiment, Hershey-Chase experiment),
Structure and functions of Nucleic acids.
Genome and its organization: (genes, coding sequence, regulatory
sequence, intron, exon, nucleosome structure and packaging of DNAinto
higher order structures).
— . : = :
2 DNA replication, genetic code, principles of gene regulation, negative 15 ;
and positive regulation, concept of lac and trp operons, and regulation of i
gene expression. 1
Damage and repair of DNA: Causes (spontaneous, chemical agent, |
radiation) and types of DNA damage and mechanism of DNA repair.
3 Genomes and  gene  structure:  gene  families, transcriptomics, 15

b~ Ry
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proteomics and biologieal databases. Genome .'w¢‘||u.'m:i||;'. lL‘(‘lllli(|l‘l(‘,.‘4
and applications: Sequencingstratepics, the shotgun method, massively
parallel sequencing and its applications, and next-generationsequencers.
Cloning:Cloningvectors,c-DNAsynthesisandeloning, genomicDNA - and
¢-DNA libraries, Enzymes used in recombinant DNA - techniques,
andmolecularmarkers,bricfideaolCRISPR-Cas, PolymeraseChain

Reaction Electrophoresis, DNAfingerprintingandblottingtechniques.

4| Introduction to hi‘nlu;;icul databases (NCBI, EMBL, DDBJ, UniProt): 15
searching for gene/protein sequences and Basic BLAST analysis to find
sequence similarity.
DemonstrationofPCR(PolymeraseChainReaction)and Agarosegel

clectrophoresis—loading.running.andanalyzing DNA.

SuggestedReadings

o Lodish,H.,Berk, AL Zipursky, S.L.Maztsudaira,P., Baltimore,Dand Darnell, 1.
(2016). Molecular Cell Biology (8" Edition), W.H. Freeman and Co., NewYork,
USA.

o Alberts, B., Bray,D., Lewis, 1., Raff, M., Roberts, K. and Watson, J.D. (2014). Molccular
Biology of the Cell. Garland Publishing Inc., New York.6" edition.

. \\/;nson..l.l).(2()l3).Molcculzu'l!inlngyol'lhc(icncs,Bzmjnmin.7"‘Edilion.

« Buchanan, B.B., Gruissem, W. and Jones, R.L. (2000). Biochemistry
andMolecularBiology of Plants. American Society of Plant Physiologists, Maryland,
USA.

e Lewin,B.(2000).GenesVILOxfordUniversityPress,NewYork.,

. \V()IIC.S.I,.(I‘)‘)3).MulccuIm';m(lCcIIuIurl}inlogy.Wadswwlhl’ubliShingCo.Californi'.I.
e Stent,(5.S.(1986).Moleculargenctics. BishenSinghMahendraPalSingh,Dehradun,
. Hurry,].M.nm!l&:u'ry.B.M.(l‘)73).M()Icculurl}i()logy,I’rcnliccllnlloﬂndiu.NcchIhi.

\M//
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Semester V11

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle Credits | CreditdistributionoftheCourse - Eligibility | Pre-requisite
Lecture Tutorial Practical/Practice | criteria | of the
: oty cqursc(if
any) -
Plant 4 4 0 Nil
Biotechnology 0 Honou.rs N
) Degreein
Botany
MASTEROFSCIENCEINBOTANY
Programmc:HmmursDegrecianmny Year:IV | Semester: |
VII fl
Subject:Botany
Course:BOT CourseTitle:PlantBiotechnology 5
DSE 5 }
CourseOutcomes: : |
Aﬁerlhccomplelionofthecourselhcstudentswillbeableto: §
1. Undcrstandlheprocessandtechniquesinvolvedinbio-technologyandplanttissueculture.
2. Analyzelhetoolsandmelhodologiesusedingeneticengineering !
3 FEvaluatethemethodsandapplicationsofrecombinantDNAtechnology. "‘
4. Undcrslandlheb]otlinglcchniques,DNAsequencing,andplantgenelicengincering.
Credits:4 DisciplineSpecificElective

Max.Marks: AsperUniv.rules Min.PassingMarks: Asper Univ. rules

Q- * W}\/ W Zaunabh
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Unit Topic No. of
Hours(60)

1| Biotechnology:Principleandscope,bio-safetyguidelines. Plant cell 15
and tissuc culture: Concept  of  cellular
totipotency, principle of root and shoot
gencration in vitro, clonal propagation,
applicationsofcellandtissueculture.
Callus  culture, organ culture, cell suspension culture,
cryopreservation,protoplast ~ culture,  organogenesis,somatic
embryogenesis,artificialseed, somatic hybridization,hybridsand
cybrids,and somaclonalvariation.

2 | Recombinant DNA technology: Tools of genetic cﬁgineering, 15
enzymes,cloningvectors(plasmids,cosmids,lamdaphage,shuttlevector

s,BACs,andYACs).
Cloningstrategies,Screeningandselectionoftransformants.

3| Genelibraries(ageneralaccount):GenomicDNAlibraries,cDNA 15
libraries.

Hybridization-colony  hybridization,Southern  hybridization,
Northernhybridization, Westernhybridization, DNAsequencing
techniques: Maxam and Giibert sequencing, Sanger sequencing
Genetic Engineeringof plants: Aims, transformation techniques
(Agrobacterium mediated transformation, electroporation,
microinjection, and biolistics), strategies for development of
lransgenicplantswilhsuitableexamples(Goldenrice,ﬂavrsavr tomato,
Bt cotton, moondust carnations). Biosafety oftransgenic plants.

4 MicropipettingTechniques(Leamaccuratepipettingtechniques). 15

Preparation of Solutions and Buffers (Prepare standard solutions and

buffers used in biotechnology labs).
DNAExtraction(ExtractandpurifyDNAfrombiologicalsamples).

Polymerase Chain Reaction (PCR) (Amplify specific DNA
sequences).

Suggestedreadings

« Brown,T.A.(2018).Genomes4.JohnWileyandSons(Asia)Pvt.Ltd.Singapore.
+ Chrispeels, M.J. and Gepts, P. (2017). Plants, Genes and
Agriculture.OxfordUniversity Press.

" 7W§‘«/ W Ranabh
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Semester VII

'

Rai, A. C. (2009). Plant Biotechnolow

. . ©
Publishing House. (A comprehensive

biotechnology exXperiments).
Jolles,0.andJorvall.ly (2000).pr
Bil‘khmlSL‘r.Vcrlag.Bascl,S\\'ilzcrl
Shamhmmn.S.ﬂndMontogmcry,.l.I’.( 199
Biodi\'crsily.Oxfm'dandIBH Publishing
Collins.H.A.nndEdwards,S.( 1998).PlantCellCulture.
BioscicntificPublishcrs,Oxford,UK.
C:}IIO\\',J.A.,ford-Lioyd,B.V.andNewbury,H.J.( 1997).
Biotechnolo gyandPlantGeneticResourccs:ConscrvationandUsc.
Inlcrnalional,Oxon,UK.
Jain,S.M.,Sopory,S.K.andVeillcus,R.E.( 1996).In
ProductioninHigh erPlants,Vols, 1-5 .sFundamental Aspectsand
I\dethods.KluwerAcademicPubIishcrs,Dordrecht,TheNetherland.
Glazer,A.N.andNikaido,H.(1995).MicrobialBiotechno logy, W.H.
Company,NewYork, USA.

Primose,S.B.(l995).PrinciplcsofGenomeAnalysis.BlackwelIScience Ltd, Oxford,
UK.

Vasil,I.K.andThorpe,T.A.(1994).PlantCellandTissueCulture.
KluwerAcademicPublishers, TheNetherlands.
Bhojwani, S.S. (1990). Plant Tissue Culture:
Limitations.ElsevierSciencePublishers,NewYork,USA.

Kanha,K.K.(l985).CryopreservationofPlanthllsandOrgans.CRC
Press,BocaRaton. Florida, USA.

y Laboratory Manual. 1K, International
manual offering a wide range of plant

roteomicsinfFunctionGenomics.
and.

9).Biotcclmology,Biosafety
Co.Pvt.Ltd.NewDelhi.

and

Cab

VitroHaploid

Freemanand

Applications  and

DISCIPLINESPECIFICELECTIVE(DSE)-ANINTRODUCTIONTOMICROBIOLOGY |

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle

| CreditdistributionoftheCourse =

Tutorial

Credits

ity | Prerequisite

Lecture Practical/Practice

—

Microbiology

Bachelorof
Science in
Botany

SYEINN
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BACHELORINBOTANYWITHHONOURS

Programmc:BncltclorojBomn_vWithmmurs Year:IV | Semester:
VIl
| Subject:Botany
Course:BOT CourscTitle: AnIntroductiontoMicrobiology
DSE 6 )
CourseOutcomes: B

Afterthecompletionofthecoursethestudentswillbeableto:
1. Understandtheoccurrence,generalcharacters,typcs,reproductionandlifecycleofthe |
majormicrobial groups and their role in food, clinical and industrial microbiology. 3

Evaluatetheclassificatoryapproachesandadvancesinbacterial, viralandlichen
taxonomies. {

(%)

Wl

Demonstrate proficiency in basic microbiological techniques, including microscopy, !
bacterialstaining,culturemethods,andbiochemicaltestsformicrobialidentification.

4. Explain the factors affecting microbial growth, including environmental conditions,

nutritionalrequirements,andgrowthkinetics,andapplyprinciplesofmicrobialcontroland
sterilization.
%
it
Credits:4 DisciplineSpecificElective
Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules
Unit Topic No. of
Hours
(60)
1| GeneralaccountofMicroorganisms:Historyofmicrobiology,Golden 15
Era of Microbiology, characteristic features  of
bacteria,Generalaccountofactinomycetes,classificationofmicroorga
nism-five kingdom classification, Microbial
growth-measurementof microbialgrowth,Batch,Fed-
batchandcontinuousculture,endophyticmicroorganisms.
2 | Morphologyandstructureofbacterialcells:Morphologyof 15
bacterial  cells basedonsize,shapeandarrangement, fine
25

Saxtably

~

Gy
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structurcofbacterialeells(ofbothGramnegativeandGram positive
bacteria) capsule, cell wall, cell appendages (flagella,fimbrac, pilli),
Structurcof  plasma  membrane,  cytoplasmic  inclusions-
mesosomes,chlorosome.Ribosome-Siteofprotein synthesis,
Microbialgenetics- transformation,conjugationand transduction.

Morphology and structure of viruses: History, morphology, fine 15
structure,shapeandclassificationofviruses.Mycophagesandprions,
Tobaccomosaicvirus(TMV),T4 BacteriophageandHIV-
theirfinestructure,genomeorganizationandmultiplication,Bacteriophage
therapy, Overview of Corona virus.
Medicalmicrobiology,Aquaticmicrobiology,
Aeromicrobiology,Foodmicrobiology,SoilMicrobiology,Industrial
microbiology, Geochemical microbiology.

MicroscopyTechniques(Introducestudentstobasicmicroscopy techniques 15
and observation of microorganisms).

Bacterial Staining:GramStaining(DifferentiatebetweenGram-positive and
Gram-negative bacteria).

Microbialldentification:BiochemicalTests
(Identifyunknownbacterialspeciesbasedonbiochemical characteristics).
AntimicrobialSensitivity Test
(Determinethesusceptibilityofbacteriatoantibiotics).

Suggestedreadings

Tortora,G.J.,Funkc,B.R,andCascC.L.(202l).Microbiology:AnIntroduction, Pearson
Benjamin Cummings, U.S.A. 13th edition.

Madigan, Bender, Buckley, Sattley, Stahl. (2019). Brock Biology of
Microorganisms. Pearson. I5th edition.
Cappuccino,J.G.,Wclsh,J.(20l9).MicrobioIogy:LaboratoryManuaI.Pcm’son.
Marjorie,Kelly.andCowan,HeidiSmith.(2017).Microbiology:ASystems Approach.
McGraw Hil INew York, 5th edition.

Kathleen Park, Talaro and Barry Chess. (2017). Foundations in Microbiology.
McGraw Hill New York, 10th edition.
WilIcy,Joanne,Shcrwood,l,indu.,Woo|vcrlon,Christophcr].(20 17).Prescott's
Microbiology. McGraw Hill New York, 11th edition.

CX Scanned with OKEN Scanner



Cappuccino,).G.,Sherman,N.(201 6).Microbiology:ALaboratoryManual.
Pearson.
Harley,J.P.(2013).Microbiology:LaboratoryExercises.McGraw-Hil[Education.
Mukherjee, K.G. andSinghV.P(1997).FrontiersinAppliedMicrobiology.
RastogiPubl.Meerut.

Power,C.B.andDaginawalal.F.(1996).GeneralMicrobiology. Vol2.
HimalayaPub.House,NewDelhi.

Kaushik,P.(1996).IntroductoryMicrobiology. EmkayPubl,Delhi.

Pelczar, M.J., Chan, ECS and Kreig, N.R. (1993). Microbiology. McGraw Hill,
New York. Fifth Edition.
Alexander,M.(1991).MicrobialEcology.JohnWileyandSons.NewYork.

Doclle, H.W.andC.G, Heden (1986). Applied Microbiology, Kulwer

Academic Press, London.

Miller,B.M.andW.Litsky (1976).IndustrialMicrobiology.McGrawHilINew York.

Semester VII

No.ofHours-60

il DISCIPLINESPEClFICELECTIVE(DSE)—PLANTDEVFLO MENTANDREPRO
i , 50 BIOLOGY.

CREDITDISTRIBUTION,ELIGIBILITYANDPRE-REQUISITESOFTHECOURSE

"~ CourseTitle | Credits |~ CreditdistributionoftheCourse re-requisite
e cne Lecture Tutorial Practical/Practice
Plant 4 4 0 0 Bachelorof Nil
Development Science in
and | B
Reproductive otany
Biology

BACHELORINBOTANYWITHHONOURS

Qe

-
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I‘l'ngmmmc:Ra('l/('lorinann_r”'ilhllmmur.\' Year:1V | Semester:

A1

Subject:Botany

Course:BOT

: lersc'l"itlc:l’lan(l)c\'clnpmcn(nn(lchrmluclichiolugy
DSE 7 '

CourseOutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:

1. Understandthemorphologicalcharacteristicsofflower.
2. Smd)1hcfundmnemalconccplsofroot,shootm]dleafdevelopment.
3. Understandvariousstagesofplantdevelopment.
4. Understandthedevelopmentalbiologyofmaleandfemalegametophyte,pollen-pistil
interaction.
5. Studythebasicideaofembryogenesisandseeddevelopmentprocess,
apomixes and polyembryony.
Credits:4 DisciiplineSpeciﬁcElective
Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules
Unit Topic No.of Hours

(60)

1| Morphology: Morphologyof flower, stamen and carpel, Floral
characteristics,structureofthepistil,Pollenstigmainteractions,Plant
adaptations—physiologicaland their morphologicalcharacteristics 15
(xerophyte, hydrophyteand halophyte).

Shoot development: Organizationof the shoot apical meristem

(SAM): control of  cell division and tissue
differentiationespeciallyxylemandphloem:secretaryductsandlaticif
ers.

Leaf growth and differentiation,structural development and
classification of stomata and trichomes.

2 | RootDevelopment:Organizationofrootapicalmeristem(RAM),
vascular  tissue  differentiation, lateral  root, roothairs,

Qb(/ *Q\/w - Sawalh
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ABCDmodelofflower,Florigenpathway. 15
Male gamctophyte: Structure of anthers,
microsporogenesis, role of tapetum, pollen development,pollen
germination, pollen  tube growth and guidance, pollen
allergy.

Female gametophyte: Ovule development,
megasporogenesis,developmentandorganizationoftheembryo
sac,structureoftheembryosaccells.

Pollination:pollination mechanism and vectors. Pollen-pistil

interactionandfertilization:pollinationmechanismand vectors,
sporophytic and  gemetophyticself-incompatibility, ~ double 15
fertilization.
Seed developmentand fruit growth:Endosperm
developmentduringearlymaturationanddesiccationstages:
embryogenesis,cell lineages during late embryo development,
polyembryony, apomixis.
Latent life- dormancy: Importance and types of dormancy, seed
dormancy,bud dormancy.
Tostudytheandroeciumandgynoeciumofdifferentfamilies. To
study the type of inflorescence of different families.

15

Study of meristems through permanent slides and photographs. Tissues
(parenchyma, collenchyma and sclerenchyma), complex and secretary

tissues.
Anatomy of monocot and dicot stem; monocot and dicot leaf; monocot

anddicot root.Adaptive anatomy: Xerophytes,Hydrophytes,Epiphytes
Normal and abnormal secondary growth in different plants.
TostudythetypeofanthersandT.S.oftheanther To

study the pollen grains of different families.

Tostudythetypesofplacentation.
Tostudythetypesofj poIIinationandseeddispersalmechanisms

(photographs and specimens)

Suggestedreadings

« Bhatnagar S.P, Dantu, PK. Bhojwai  S.S. (2018). The embryology of
Angiosperms. Vikas Publ. House. New Delhi.
. LalitM.Srivastava.(2002).PInanrowthandDcvclopment.Hormoncsand

o B B s
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Environment. AcademicPress. 1" Edition.

* RaghavanV.(1999).Developmentalbiologyoffloweringplants.SpringerVelag.
NewYork.

* HowellS.H.(1998). MoleculargeneticsofplantDevelopment. Cambridge Univ.
Press.

*  Fonkot,De.(1994).PlantgrowthandDevelopment. Amolecularapproach.
AcademicPress.SanDiego.

*  Lyndon.R.F.(1990).PlantDevelopment. TheCellularBasis.UnninHyman.
London.

Semester VIII

DISCIPLINESPECIFICELECTIVE(DSE)-CYTOGENETICS

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CreditdistributionoftheCourse

' CourseTitle |  Credits |
¢ G Lecture Tutorial Practical/Practice |

Cytogenetics 4 4 0 0 Bachelorof Nil
Science in
Botany

BACHELORINBOTANYWITHHONOURS

Programme:BachelorinBotanyWithHonours Year:IV | Semester:
VI

Subject:Botany

Course:BOT CourseTitle:Cytogenetics
DSE 8

%/ KanearLh

CX Scanned with OKEN Scanner



CourscOutcomes:
Afterthecompletionofthecoursethestudentswil lbeableto:

I ApplythcconccplsoiMcndclizmgcnclicslosolveproblcmsonlinkagc,crossinuover and
gene mapping.

2. Analyze human pedigree and apply the principles of population genetics to work
out problems on genotype frequency and Hardy-Weinberg equilibrium.

Undcrstandlthhromosomalabcrrationszmdthcirrolcingcnomccvolutionwith
special reference to crop plants.

Understandmodernbreedingmethodsinimprovingagriculturalcropvarieties.
Understandtheprocessofcellcycleitsregulationandthemechanismofapoptosis.

5w

Credits:4 ) DisciplineSpecificElective

Max.Marks: AsperUniv.rules Min.PassingMarks:AsperUniv.rules

Unit Topic No.of Hours
(60)
1 | Mendelian  principles:  Dominance,  Segregation,independent 15
assortment;extensionofMendelianprinciples(co ‘
dominance,incomplete dominance,gene interactions, |
pleiotropy);linkageandcrossingover,sexlinked,sexlimited
andsexinfluenced characters. ;
Geneticrecombinationandgenemapping:Recombination,role I
ofRecAandRecB,C,Denzymes,genemappingmethods
(linkagemaps,tetradanalysis,mappingwithmolecular
markers);populationgenetics-genepool,genefrequency, Hardy-
Weinberglaw.

2 | Structuralandnumericalalterationsinchromosome:Origin,meiotic 15
behaviour and  consequencesof  duplication,  deletion,
inversionandtranslocation.

Mutation:spontaneousandinducedmutation;physicaland 3
chemicalmutagens;molecularbasisofmutation;DNAdamageandrepai !
rmechanisms;transposableelements, mutationsinducedby
transposons; cellcycleandapoptosis, cancer atcellular level.

3 | Chromosome  structure: ~ Packaging  of DNA, molecular 15
organization of centromere and telomere, nucleolus and
ribosomal  RNAgenes; euchromatin  andheterochromatin;

Q@ M 4 Lanabh
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Nuclcm'DN/\conlcnl,C-vnlucpmmlox;Col-curvcsundlhcir

significance

Genestructurcandexpression:geneticfinestructure;cis-transtest;
introns andexons;  RNA  splicing  multiple

alleles, pscudoallele, regulation — of  genc expression in

prokaryotesand cukaryotes.

To study Mendelian and Non- Mendelian gene interaction ratios (9:7, 15
9:6:1, 13:3, 15:1, 12:3:1, 9:3:4) through seeds.

EvaluatethegenetichypothesisemployingtheChisquaretest

To observe the various stages of mitosis and meiosis with the help of
onion root tip and bud respectively.
e

Suggestedreadings

s Lodish, H., Berk, A., Zipursky, S.L. Maztsudaira, P., Baltimore, Dand Damell, L.
(2016). Molecular Cell Biology (8" Edition). W.H. Freeman and Co., New York,USA.

. Alberts,B.,Bray,D.,Lewis,J.,Raff,M.,Roberts,K.andWatson,J.D.(2014).
MolecularBiologyoftheCell,Gar]andPublishingInc.,NewYork.6‘hedition.

. Watson,J.D.(2013).MolecuIarBiologyoftheGenes,Banjamin.7‘hEdilion.
« Buchanan,B.B.,Gruissem, W. and Jones, R.L. (2000). Biochemistry andMolecular
Biology of Plants. American Society of Plant Physiologists, Maryland, USA.

J Lewin,B.(2000).GenesVII.OxfordUnivcrsityPrcss,NewYork.
. Alher]y,A.G.,Girton,J.R.anndDonald,J.F.(]999).TheScienceofGenetics.

SaundersCollegePublishing,FortWorth,USA.
. Gupta,P.K.(1998).Cytogenetics.RastogiPublications,Meerul. Hartl, D.L. and Jones, ,
E.W. (1998). Genetics: Principles and Analysis (4™ Edition). Jones and Bartlett

Publishers, Massachusetts, USA.
« Malacinskim G.M.D. and Freifelder, D. (19
(3"Edition). Jones and Bartlett Publishers, Inc. London.
o Kleinsmith,L.J.and Kish,V.M.(l995).Princip|csof CcllandMolecularBiology(2“d '
Edition).HarperCollinsCollegePubIishers,NewYork,USA. ‘

s Wolfe, S.L. (1993).Molecular and Cellular Biology. Wadsworth Publishing

Co.California.

98). Essentials of Molecular Biology

YUY g
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Semester VI

L S l)lSCH‘LlNlCSI‘EClI’ICELI'ICTI\’Ii(l)SF,)-EC()LOGY

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle | Credits |

CreditdistributionoftheCourse

| Eligibility | Pre-requisi
Lecture Tutorial Practical/Practice | criteria ofthe
- | course(if
any) .
Ecology 4 4 0 0 Bachelorof Nil
Science in
Botany

BACHELORINBOTANYWITHHONOURS

Programme:BachelorinBotanywithHonours Year: Semester:

v Vi

Subject:Botany

Course:BOT CourseTitle:Ecology
DSE 9
CourseOutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:
1. Understandthescopeandconceptsofecologyanddiscussthebiosphere, biomesand

biogeography.
2. Analyzetheprocessofecologicalsuccession.
3. Evaluatetheimportanceofthemajorworldecosystems.

4. Distinguishbetweenspecies,populations,communities,ecosystemandbiomes.

Credits:4 DisciplineSpecificElective

Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules

33 ‘
p
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Unit Topic No.of |
Hours
| 60) |
1 Major  terrestrial ~ biomes:  Zonoecotones,Orobiomes  and { 15 :
Pedobiomes,Freshwateraquaticecosystems;Marineecosystems. i
Communitystructurcandattributes; Edgesand :
ccotones;Keystonespeciesandcontrolofcommunitystructure. Types  of
species interactions, herbivory,carnivory, pollination, 1
symbiosis(obligateand facultativesymbiosis). f
2 Population Ecology: Characteristicsof population; population 15
growthcurves;populationregulationlifehistorystrategies(r
andkselection);populationgeneticsandnaturalselection.
Habitatandniche:Conceptofhabitatandniche;nichewidth
andoverlap,fundamentalandrealizedniche.
Biodiversity:Levels of Biodiversity, Uses of biodiversity;
Biodiversity,ecosystemservicesandfunctions.
Distributionofbiodiversity;Gradientsofbiodiversity:
Hotspots;Threatsto biodiversity,Key stonespecies.
Extinction of species: Biodiversityassessment and inventory:
Conservation of biodiversity;Indices; Biodiversityand its
conservation; Internationalefforts for conservingbiodiversity.
Climatechange and conservation:Greenhousegases;sources, trends
and role; ozone layer and ozone hole; Consequencesofclimate
change; Principles of conservation.
3 Ecological succession:Causes, mechanism and types, changes 15
involvedin succession;Conceptofclimax.
Ecosystem: Structure and functions; energy dynamics (Tropical
organization,energyﬂowpathwa_vs,ecologicalefﬁcicncies);litter fall
and decomposition (mechanism, substratequality and climatic
factors); Global biogeochemicalcycles of C, N, P and S (pathways,
processesin terrestrialandaquaticecosystems):
nutrientuseefficiency;Globalhydrologicalcycle.
4 Vegetation analysis for Community Structure: Quadrat Method, 15
Importance Value Index (IVI), Distribution pattern, Shannon Index
(Shannon and Weiner Index), Simpson’s index (Concentration of
dominance).
PopulationStructureandRegencralionSlalus,Eslimarionof‘Plant
Biomass. Estimation of Net Primary Productivity, Forest Floor
Biomass, Measurement of leaf area.
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Suggestedreadings

. Kormondy,E.J.(2017).ConceptofEcology.PearsonIndia.
. Singh.J.S.SinghS.P.andGupta,S.R.(2014).Ecology, EnvironmentandResourceConser

vation.S.ChandandComponyPvt.Ltd.,NewDclhi.

. Baskin and Baskin, (2001). Sceds: Ecology, Biogecographyand
Evolutionof DormancyandGerminationElsevicr.

. Smith,R.L.(1996).EcologyandFieldBiologyHarperCollins,
NewYorkBarbour,M.G.,Burk,].H.andPitts,W.D.(1987).

TerrestrialPlantEcology.Benjamin/CummingsPublicationCompany,

California
. Odum,E.P.(1983).BasicEcologySaunders,Philadelphia.
Semester VIII

ESPECIFICELECTIVE(DSE) FLANTSYSTEMPRYSIOLOGY |

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE

 Counsefitle T GreditaibulionaftheCourse | Eligibiity | Prevequisite
L Lecture Tutorial Practical/Practice ’éi‘itgr‘ia of the
! . course(if
any): ¢
tSyst 04 4 0 0 .
Pll’al:l 'sSi(})Isog;n Bachelorof Nil
} Science in
Botany
BACHELORINBOTANYWITHHONOURS
Programme:BachelorinBotanywithHonours Year:1V Semester:
VI ‘
Subject:Botany l

L \'\@( M Soall |
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Course:BOT CoursceTitle:PlantSystemPhysiology

DSE 10

CourseOutcomes:

Afterthecompletionofthecoursethestudentswillbeableto:

1. Understandthemechanismoftransportandtranslocationofwaterandanalyzethe mechanisms of
acclimation and adaptation of plants to stress conditions.
2. Understand the process of transpiration, photosynthesis and respiration and analyze these

processes in various groups of plants.

(93]

nitrogencycle.

4. Understandtheroleofplantgrowthregulatorsandphotoreceptorsinplantgrowthand

development.

wn

interpret the results in relation to light intensity and other environmental factors.
6. Performchlorophyllextractionandusespectrophotometrytoquantifychlorophyllaandb in

plant tissues, understanding their role in photosynthesis and plant health.

~

light and temperature, on seed germination and seedling development.

. Gain awareness on the nitrogen cycle and the role of microbes and plants in the

. Demonstratethe abilitytomeasure therateofphotosynthesisusingvarious techniquesand

. Designandconductexperimentstostudytheeffectsofvariousenvironmentalfactors, including

Credits:4

DisciplineSpecificElective

Max.Marks: AsperUniv.rules

Min.PassingMarks: Asper Univ. rules

transport of proteins.
Signal  transduction

and

Unit Topic No.of
Hours

(60)
1| Membrane transport and translocation of waterand solutes: Plant — 15

water relations, mechanism of water transport through xylem,phloem
loading and unloading, passive and active solute transport, membrane

sensory  photobiology:  Receptors, ;
phospholipids signaling, phytochromesandcryptochromes.

V ' \M{\A/ W Saneb h

C} Scanned with OKEN Scanner




15

Photosynthesis: General concepts and historical background, steps of
pholosynlhcsis,Emcrson’sc('I'ccl,lwo;)igmcnlsystcms,Culvin cycle,
photorespiration and its significance. C4 cycle, CAM pathway
Rcspimlion:Glycolysis.TC/\cyclc,cIcctronlmnsporlchainand ATP
synthesis, pentose- phosphate pathway, glyoxylate cycle.

Nitrogen fixation and metabolism: Biological nitrogen fixation,
mechanismofhitrateuptakeandreduction,ammoniaassimilation.

15

Plant growth regulators: Physiological effects and mechanism of
auxins, gibberellins, cytokinins, ethylene, abscisic acid, polyamines,
jasmonic acid, Hormone receptors and vitamins, phytochrome and
cryptochrome.
Photoperiodismandvernalizationandtheirsigniﬁcance;Floral induction
and development

Plantmovements.

Stress physiology: Plant responses to biotic and abiotic stresses,
mechanisms of biotic and abiotic stress tolerance, water deficit and
droughtresistance,salinitystress,freczingandheatstress,oxidative stress.

15

Tomeasuretherateofpﬁotosynthesisinaquaticplantsusingthe floating

leaf disk assay.
Todeterminethestomataldensityontheleavesofdifferentplant species.

Tomeasuretherateoftranspirationinplantsusingapotometer. Measure
the rate of respiration in plant tissues.
Toextractandquantifychlorophyllfromplantleavesusing

spectrophotometry.

Suggestedreadings

Taiz, L; Zeiger, E; Moller, I. M. and Murphy A. (2023). Plant Physiology and
Dcvelopment.Publisher:SinauerAssociatesprintofOxfordUniversity Press. 6"
Edition.
Huner,N.P.A,andHopkins,W.G.(2008).lnlroductiontoPIant Physiolo
Edition.
Devi, P. (2000). Principlesand methods of Plant Molecular Biology,

Biochemistry and Genetics. Agrobios.
Buchanan, B.B, Gruissem W. and Jones, R.L. (1996). Biochemistryand

Molecular ~ Biologyof  plantsby  Enzymes:A practicalintroductionto
slruclure,mcchanisnmnddamﬂnalysis.R.A.Copcland.
Scoll,R.P.W.(l995).TechniqucsandPracticcofChromatogmphy.

TaylorandFrancis,Routlledge.

4 ’ "\?‘\/W Sl h
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Semester IX

 DISCIPLINESPECIFICELECTIVE(DSE)-EVOLUTIONARYBIOLOGYOFPLANTS ]

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Eligibility Pre-requisite.

CourseTitle Crev,d’ilﬂsi" v CreditdistributionoftheCourse = [
of the

Lecture Tutorial Practical/Practice

| course(if
jpany) O
I;I‘;(i)(l)‘ll(t)iosl:(:;:y ! 4 0 0 Bachelorof Nil
Plaﬁs Science in
Botany

BACHELORINBOTANYWITHHONOURS

Programme:BachelorinBotany WithHonours Year: V | Semester:IX

Subject:Botany

Course:BOT CourseTitle:EvolutionaryBiologyofPlants
DSE 11

CourseOutcomes:
Aﬁerthecompletionofthecoursethestudentswillbeableto:

1. Understandtheessentialtheoriesofevolution
2. Differentiatebetweenmicroandmacroevolutionandtheforcesshapingevolution

3 Constructphy]ogenetictreesbascdonmorphologicaIandmolecuIardata
4. Understandtheevolutionoflifeanddifferentgroupofplants.

Credits:4 DisciplineSpecificElective

Min.PassingMarks:AsperUniv.rules

Max.Marks:AsperUniv. rules

&
Y e
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Unit

No.of
Hours
(60)

Topic

h

Hismricnl Perspective of evolutionary concepts: Pre-Darwinian
ideas. Lamarckism, Darwinism, Post-Darwinian cra — Modern
synthetic theory, Neo-Darwinism, Pre-biotic conditions and cvents;
Evolution of cukaryotes from prokaryotes.

—
191}

Evidences of Evolution: Paleobiological- Concept of Stratigraphy
and geological timescale; fossil study, Taxonomic —Transitional
forms/evolutionary intermediates, living fossils.

Microevolution and Macroevolution: Hardy Weinberg equilibrium;
Founder effect, Natural and artificial selection. Levels of selection.
Gene trees, species trees; Patterns of evolutionary change, Mutation,
Gene flow, Selection, Genetic Drift, Co-evolution.

Evolution of Land Plants: Species concept, Modes of speciation — 15

Allopatric; sympatric; peripatric; Origin of land plants — Terrestrial
algae and bryophytes; Early vascular plants — Stelar evolution; seed
habit and evolution of seed, adaptive strategies of different group of

plants.

SrudyofLamarckism,Darwinism,andN eo-Darwinismthroughthe 15

(Specimens/slides/photographs) various examples.
Study of different types of fossils, connecting links/transitional forms

and Living fossils (Specimens/slides/photographs)

Tostud)mhevariousevolutionaryeven[singeologicaltimescalethrough the

(specimens/slides/photographs).

Sampling of quantitative characters (continuous and discontinuous) in

a population (height, weight, number of nodes etc).

Suggestedreadings

L.A‘,CainM,L.,szssermanS.A.,MinorskyP.V., Jackson,

Campbell,N.A ,Reecel.B.,Urry
Pearson Benjamin Cummings.

R.B. (2020). Biology. San Francisco, SF:
Ridley,M.(2004).EvoIution.lllEdn.BIack\vellPub.,Oxford.
Hall,B.K.,Hallgrimson,B .(2008)Slrickbcrgcr’sEvolulion.l VEdn.JonesandBarlett.

Zimmer,C.,Emlen,D.J.(201 3).Evolulion:MnkingScnscolLifc.Robcrls&Co.

Futuyma,D.(1 998).EvolutionaryBiology.Ill Edn.SinauerAssoc.Inc.
Barton,Briggs,Eisen,GoldslcinundPulcl.(2()()7).Iivolution.ColdSpringl-lzu'bor Laboratory

Press.
k,M.(201] 7).Evolution,4lhEd.Sinnucr,Sundcrluml,MA ‘SinauerAssociates.
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Semester IN

L DISCIPLINESPECIFICCOURSE(DSE)-PLANTPATHOLOGY

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE,

~ CourxeTitle | Credits [ CreditdistributionoftheCourse Pre-requisite
' o Lecture Tutorial Practical/Pr of the
| course(if
| any)
Plant 4 4 0 0 Honours Nil
Pathology Degreein
Botany
MASTEROFSCIENCEINBOTANY
Programme:MasterofScienceinBotany Year: V| Semester:
IX
Subject:Botany '
Course:BOT CourseTitle:PlantPathology
DSE 12 i
CourseOutcomes:
Afterthecompletionofthecoursethestudentswillbeableto: {
1

1. Understandthegeneralcharacteristicsofplantpathogenicorganismsincluding

fungi, bacteria, viruses and mycoplasma.
2. Studytheinteractionsbetweenplantandpathogeninrelationtotheenvironmentand
mechanismof disease development by pathogens.
3. Understandthegeneticsofhostparasiteinteraction.
. Understandthevariousenzymesandtoxinsinvolvedindiseasedevelopment.
5. Studyvariousimportantplantdiseases,theirdiseasecycleandcontrolmeasures.

4.~ ’ @/w Snal
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{ Credits:4 DisciplineSpecificElective
f Max.Marks: AsperUniv.rules Min.PassingMarks: Asper Univ. rules
S
!’ Unit Topic No. of
Hours
| (60)
: 1| A brief history of plant pathology in India Types of pathogens, 15
: symptomsofdifferentplantdiseases.
| Inoculum: Inoculum types, theory of inoculums,survival and
longevityof inoculums,inoculums production,potentialand density.
Plant microbe interaction:molecular basis of host recognition,
palhogencsis:pre-pcnctralion,penetralionand post  penetration
events, factors affecting disease development (host factors,
environmental factors, virulence susceptibility).
Disseminationof pathogens:Meansof dissemination(active and
passive dissemination).
Gcneticsandhostparasiteinteraction:Conceptof compatibility and
specificity,  gene for  gene relationship,  genetics  of
resistance,sourceofresistance,inheritanceofresistancein thehost.
Enzymesandtoxins:Enzymesinvolvedindisease
development,toxinsandtheirroleinplanthealth.
2 | Diseaseresistance:(i)Protection(structural,chemical,absence of 15
nutrientsandcommon antigens).
Defense (histologicaldefense, chemical-
polyphenols,prohibitins,inhabitins,phytoalexins,lectins).
Geneticresistance:resistantgenes,biotechnologicalapproachesfortran
sferofR-genesintosusceptibleplant.
Seed pathology:Seed borne pathogens, mechanism of seed infections
in field and during storage, transmissionof pathogens
throughseeds,seedhealthtestingmethods,marketdiseaseoffruits and
vegetables.
Disease control: Cultural
practices,chemicalmethods(insecticides,systemicandnon-
systemicchemical),biologicalcontrol:Introduction,Biologicalcontrol
ofinsects andpests,useofresistancevarietiesandplantquarantine.
3| Brief account, structure, importance, disease cycle and 15
controlof thefollowingdiseases:
(i)Damping-off,(ii) Wilt,(iii)Rootrot,stemrotandfruitrot(iv)
Mildews(powderyanddowny),(v) Rusts,smuts, (vi) Leaf

4 o Gl
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spotsandleafblights.
Gcncmlchnraclcrislics,impor(nncc,disc:\sccyclcnnd
controlofthefollowing:(i)Bacterialdiscase,(ii) Viral
discase.(iii)Mycoplasmadiscasc.

Slud_\'of\'ariousinstmmcntsuscdinPlaanathoIogylnbomtory. 15
Media preparation, isolation and culturing of plant pathogens
Study of various fungal, bacterial and viral diseases - symptoms with
the help of live or preservedspecimens /digital resources. Study of
causal organism with the help of temporary tease/section mounts. J

Suggestedreadings

Iglellfl:otra,R.S.(ZOl3).PlantPathology.TataMcGrowHiIIPublishing CoLtd. New
elhi.

Agrios,G.N.(2011).PlantPathology.Elsevier.

Bouarab,N. K., N. BissowandF. Daayf.(2009).MolecularPlantMicrobe
Interactions.
Mehrotra,R.S.andAgrawal,A.(2003).PlantPathology. TataMcGrowHill
PublishingCoLtd.NewDelhi.
Lucas,J.A.(1988).PlantPathologyandPlantPathogens. Thirdedition.
Blackwell.
Singh,R.S.(1988).“Plantdiseases”.OxfordandIBHPublishingCo.Pvt.
Ltd.NewDelhi.

SinghR.S.(2018). PlantDiseases.1 0thEditionMedtech,New Delhi.
Sharma,P.D.(2014).PlantPathology.RastogiPublications,Meerut.

Qavabla
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Semester IX

I)lSCIPLINESI’ECIFICCOURSE(I)SE)—l’rulcctchgricullurc—llydroponicsand [
~ Organic Cultivation |

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

: CourseTitle " Eligibility | Pre-requisite
Lecture Tutorial cﬁtjeria/y of the
. | courseif
: i o) ‘| any) -
Protected 4 4 0 0 Honours Nil
Agriculture: Degreein
Hvdroponics
and Ol")ganic Botany
Cultivation
MASTEROFSCIENCEINBOTANY
Programme:MasterofScienceinBotany Year:V | Semester:
IX

Subject:Botany

Course:BOT CourseTitle:ProtectedAgriculture:HydroponicsandOrganicCultivation
DSE 13

CourseOutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:

]. Understandvariousaspectsofhydroponics,aquaponicsandorganiccultivation.

2. Becomeeconomicallyself-reliantbygrowingandmarketingorganicherbs,vegetables, microgreens

and fruits.
3. Gainpracticaltraininginestablishingahydroponicfacility.
4. Understandgoodagriculturalpracticesassociatedwithprotectedagriculture.

Credits:4 DisciplineSpecificElective

Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules

| - el
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Unit Topic No.of
Hours
i ()
1 | Introduction to protected agriculture: Types of protected agriculture 15

(hydroponics, aquaponics and organic farming), definition, history,

terminology, importance and advantages over traditional agriculture,

limitations and challenges.

2 | Plant growth requirements : Physical parameters - light (quality and 15
quantity) artificial light, light balancers; pH, conductivity, salinity
(Dissolved Oxygen-DO, Total Dissolved Solid - TDS) and temperature;
Chemical parameters- mineral nutrient requirements, deﬁcienci;s,
toxicities, growth regulators (auxins, gibberellins, cytokinins and
abscisic acids); Growth media- types, properties, uses, nutrient formula

and preparation of solutions.

3 | Hydroponic growing systems: Basic concepts and designs (closed and 15
open systems techniques, Nutrient Film Technique (NFT), Deep Water
Culture (DWC), Dutch Bucket and other small-scale systems), systems
layout.Strengthsandweaknessesofvarioussystems,siteconsiderations,

components and methods for nutrient delivery.

Organicfarming and its management: Organicfarmingand associated
management practices. Marketing oftheorganic produce.Government
institutesandpoliciesrelatedtoprotectedfarming.Pestanddisease

management.

4 | Studyofvariousinstrumentsusedinhydroponics. Preparation 15
of growth media for hydroponics.
Estimation of NPK, DO, TDS, pH of growing media.

Demonstrationofdifferentirrigationtechniquesinhydroponics

W ‘;:\)%/ W Samelh

C} Scanned with OKEN Scanner



Suggestedreadings

Hasan.M..Sabir,N_,Singh,A.K.,Singh,M.C.,Patel,N.,Khanna,M.,Rai,T.,Pragnya,

P. (2018). Hydroponics Technology for Horticultural Crops, Tech. Bull. TB-ICN
188/2018. Publ. by LA.R.L,, New Delhi-110012 INDIA.

Astral International (P) Ltd., New Delhi.

Misra S., MisraS., MisraR.L. (2017). Soilless Crop production. Daya Publishing House,

Palaniappan S. P., Annadurai K. (2018). Organic Farming: Theory & Practice. Scientific

Publisher. 5. Goddek, S., Joyce, A., Kotzen, B., Burnell, G.M. (2019). Aquaponics Food
Production Systems. Springer, Cham.

Prakashan, Nadiad.

Semester X

Jones,J.B.(2014).CompleteGuideforGrowingPlantsHydroponically. CRCPress.
Vayas, S.C, Vayas, S., Modi, H.A. (1998). Bio-fertilizers and organic Farming. Akta

. DISCIPLINESPECIFICELEC

IVE(DSE)-BIOINFORMATICSANDBIOSAFETYNORMS

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

" CourseTite

Credits| 01

* CreditdistributionofthéCourse

Lecture

Tutorial

Practical/Practice

ity | Pre-requisite

~ofthe

: + Course
| (ifany)

Bioinformatics
and Bio-safety
Norms

Honours
Degreein
Botany

Nil

s, wg;, i
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MASTEROFSCIENCEINBOTANY

<= ST A .
Program mc..\InslcrochmnccmBnmn_v Year: V Semester:

X

Subject:Botany

Course:BOT
| DSE 14

Couchi(Ic:BioinformalicsandBiosafctyNnrms

Courscoutcomes:Afterthecompletionofthecoursethestudentswillbeableto

1. Understand the basics of bioinformatics and develop awareness of the
interdisciplinarynature of this field.

2. Leamaboulbiologicaldatabases,scquenceretrieval,alignment,andphylogenetic analysis
using various tools.
3. UnderstandthebasicconceptoﬂntellectualPropertyrights
Credits:4 DisciplineSpecificElective
Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules
Unit | Topic No. of
| |
; ! Hours
% | (60)
1 | IntroductiontoBioinformatics 15
Historical background; Aims and scope; Genomics, Transcriptomics,
Proteomics, Metabolomics, Systems biology. Role of bioinformatics in
drug discovery; Applications and Limitations of bioinformatics.
| 2 Biologicaldatabases 15
Introduction to biological databases - Primary, secondary and composite |
databases; Study of following databases: NCBI (GenBank, PubChem,
PubMed and BLAST; introduction to EMBL, DDBI, UniProt, PDB and
' KEGG.
3 Basic concepts of Intellectual Property Rights (IPRs). The implications 15
of the Intellectual Property Rights on the Convention on Biological
Diversity (CBD).

vl -
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Biologicalda(abascs(NCBl.EMBL.Unil’rot,I’DB) Literature 15

retrieval from PubMed.

ProtcinStructurerclricvalfromPDB(inpdbfornmt)andvisualisation by
viewing tools (Ras Mol/ J mol/Mol*/Swiss 3D Viewer/Pymol).

Suggestedreadings

. Ghosh,Z.,Mallick,B.(2008).Bioinformatics—PrinciplesandApplications,lstedition.
NewDelhi,Delhi:OxfordUniversityPress.

* Baxevanis, AD, Ouellette, B.F., John (2005). Bioinformatics: A Practical Guide to the
Analysis of Genes and Proteins, 3rd edition. New Jersey, U.S.: Wiley & Sons, Inc.

. Roy,D.(2009).Bioinformatics, 1 stedition.NewDelhi,Delhi:NarosaPublishingHouse.
Andreas, D., Baxevanis, B.F., Francis, Ouellette. (2004). Bioinformatics: A practical

guide to the analysis of genes and proteins, 3rd edition, New Jersey, U.S.: John Wileyand

Sons.

* Paroda. R.S. & RK. Arora (1991). Plant Genetics Resources Conservation and
Management concepts and approaches. New Delhi.

* Krattigar.F.Anatole.etal (1 994Ed.)WideniquerspectivesonBiodiversity.Dehradun.

. Yamin.F.(l995)TheBiodiversityConservationandImellecrua]ProperlyRights.
Switzerland.

Semester X

DISCIPLINESPECIFICELECTIVE(DSE)-ADVANCESINPLANTTAXONOMY T

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE. COURSF.

- CourseTitle | Credits| CreditdistributionoftheCourse [ Eligibility_ ‘Pre-re«juisite»
‘ e Lecture Tutorial Practical/Practice | -~ criteria | of the
Sl Course i
/ (ifany) =
Advancesin 4 4 0 0 Honours Nil
Plant Degreein
Botany
Taxonomy d

5w [ e
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MASTEROFSCIENCEINBOTANY

Pl'ﬂgl‘:\lllml‘:A‘I(I.\'I(‘l'l]fS(‘i('ll(‘('illB()mn’l‘ Year: V Semester:
~ ] x
Subject:Botany
l(;:lll‘":(‘_i“(“ CourseTitle: AdvancesinPlantTaxonomy
SE 15

Courscoutcomes:Afterthecompletionofthecoursethestudentswillbeableto

Understandthenamingoftheplantthroughplantnomenclature.
Learnthephylogenyandclassificationofangiospermsofsystemtheiruseandutility.
Identifyvariousangiospermsfamilieswithspecifickeycharacters.
Learnvariousadvancedtoolsusedtostudyplanttaxonomy.
Understandthelatestmoleculartechniquesusedinplanttaxonomy.
Exploretheimpactofbioinformaticsonplantclassification.

oW =

N

o

=t

Studytheroleofphylogeneticanalysisinplanttaxonomy.

Credits:4 DisciplineSpecificElective

Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Uniy. rules

Unit Topic No.of
Hours
(60)

1 History of different systems of classification (introduction only). 15

Important systems- Bentham and Hooker, Hutchinson, A. Takhtajan, A.
Cronquist. Robert Thorne, Angiosperm Phylogeny Group (APG 1V)
classification. A brief account of major contributions made by the
following taxonomists: C. Linnaeus, J.D. Hooker, William Roxburghand
Duthie.. International Code ofNomenclature (ICN) forAlgae,Fungi, and

Plants.

/]

2 Taxonomictools,histological,cytological,phytochemical,serological, 1
biochemical, and molecular techniques. Relevance of taxonomy to

conservation.

Modern techniques in plant taxonomy including: molecular
phylogenetic, DNA Bar Coding, DNA extraction, amplification,
sequencingandDigitalherbariumdatabase(AccessDigitalHerbarium
DataBase)Searchforrecordsofyourplantspeciesandrelatedtaxa.

o e P
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- Compareyourspecimenswithdigitalrecords.

UseotElectrophoresis,PCR.HPLCandotherinstrumentsuse fulin

‘ molcculartaxonomy.OpemtionalTaxonomicUnit(OTU):meTU
Clustering.

(7]

; bomclmponanttamllles:x\lagnoliaceae,L\I_maccae,Scrophulariaceae, 1
,‘ Acanthaceae, Verbenaceae, Amaranthaceae, Cannabaceae, Moraceae,
 Orchidaceae, Zingiberaceae, Cyperaceae, Poaceac.

' Update the plant nomenclature with different website (Plants of the
1 \\'orldOnline(P\\’O)KewScience.GlobalBiodiversitylnfonnation

[ Facility (GBIF) International Plant Nomenclature Index (IPNI),

- Tropicos), e-flora.
|

h

Tostudythevegetationtype(s)andflora(s)ofdifferentareasinthe local areas, 1
and training in collection and preservation.
Tostudythemoleculartechniquesusedinplanttaxonomy. To

study the advanced tools used in plant taxonomy

Suggestedreadings
KochharS.L.(2016).EconomicBotany.CambridgeUniversityPress.London.
Angiosperm PhylogenyGroup (APG-2016).An update of the Angiosperm Phylogeny
Group Classification for the orders and families of flowering plants: APG IV.

Botanical Journal of the Linnaean Society 181: 1-20.

Saxena,N.B.andSaxena.S.(2012).PlantTaxonomy.PragatiPrakashan.
SambamurtyA.V.S.S.(2010).TaxonomyofAngiosperms.[. K.InternationalPvt. Ltd.

Singh, G. (2010). Plant Systematics. CBS PUBE & DIST PVT Limited INDIA.

Sharma.O.P. (2009). Plant Taxonomy. Tata McGraw-Hill Publishing Company |
Limited, New Delhi.

Gaur R.D. (1999). Flora of District Garhwal, N.W. Himalaya Transmedia, Srinagar
Garhwal. i
Bhattacharya B. and B.M. Joshi. (1998). Flowering plants. Taxonomy and phylogeny

Norsa publishing house New Delhi.
I g

» ’ %/ @Q/ ool
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* HeywoodV.H.andD.M.Moore.(1984).Currentconceptinplanttaxonomy.

Systematicspecialvolume235. London.

*  DavisP.H.andHeywoodV.H.(1973).Principlesofangiospermstaxonomy.Robertd

E.KreignPub.Co.New York.

*  HeywoodV.H.(1970).PlanttaxonomyLondon.

* BensenL.(1957).PlantClassificationreprint. Oxford & IBHN.Delhi.
* LawrenceG.H.M.(1951).Taxonomyofvascularplants. MacMillanN.York.

Semester X

~ oiarn

No.ofHours-60

CREDITDISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle | Credits |~ CreditdistributionoftheCourse ty | Pre-requisite
L Lecture Tutorial Practical/Practice fthe :
; course(if
ny)
PlantBreeding| 04 4 0 0 Bachelorof )
Science in Nil
Botany

MASTERSOFSCIENCEINBOTANY

Programme:MastersofscienceinBotany

Year:V Semester:

X

Subject:Botany

Course:BOT
DSE 16

CourseTitle:PlantBreeding

W,

o

Sone L\/\
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(mnol‘lhccmlrsclhcstudcnlswilIbcublclo:

Undcrslnndlhcprinciplcsoﬁ)lanlbrccding,includingilsimporl
consequences of plant breeding,
\Jndcrs(.'mdlhcproccssoﬂlybridiz
Undcrsmndlhcpl

antachievementsand undcsirable

ation,advnntugesandIimitations.
antbreedin gsystcmsandhctcrosisandroleofmutationinpInntbrccding.

Max.Marks: AsperUniv

. DisciplineSpecificElective

.rules

-_—
Unit

Min.PassingMarks:Asper Univ. rules

Topic No.of Hours |
(60)

1| Plant breeding: Introduction and objectives;
important achievements and undesirable consequences of plant
breeding); methods of crop improvement; Centres of origin and 15

domesticalionofcropplants,plantgeneticresources,acclimatization;
selectionmethods

breeding systems,

2 | Hybridization: Hybridization technique for self-pollinated and cross-
pollinated  crops. Vgetatively  propagated plants—procedure,
advantages and limitations; Inbreeding depression and heterosis 15
(history, genetic basis and applications).

Cropimprovementandbreeding(ro]eofmutations;polyploidy;
distanthybridizationandbiotechnologyincropimprovement).

3| Effects of aneuploidyon plant phenotypes; Transmissionof
monosomicsandtrisomicsandtheiruses, Chromosomemapping  of

diploid and polyploidy species, evolution of major crop plants (wheat 15
and rice).

4 | Introduction to plant breeding techniques: handling and maintenance
of breeding populations, Study of pollination mechanisms in self-
pollinated and  cross-pollinated  crops, Selection methods: 15
Demonstration of pure-line selection and mass selection methods.
Study of polyploidy and its effects on plant morphology using
prcparcdslides/spccimcns,Chromosomcanalysis:Kar.yotypingand
chromosome mapping in diploid and polyploid species.
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Suggestedreadings

Gardner, E.J., Simmons, M.J. and Snustad, D.P. (1991).Principles of Genetics,
JohnWiley & Sons.

Allard,R.W.(1999).PrinciplesofPlantBreeding.JohnWiley&Sons.

Rastogi, V.B.(2019).Genetics. 4"Edition. MEDTECH: A Division of Scientific
International.

RusselP.J.(2010).Genetics-AMolecularApproach, PearsonEducationInc.
SinghR.J.(2002).PlantCytogenetics,CRCPress.
Singh,B.D.(2005).PlantBreeding:PrinciplesandMethods(7thEdition).KalyaniPublishers.
StrickbergerM.W.(2008).Genetics,Pearson(PrenticeHall).
Acquaah,G.(ZO12).PrinciplesofPlantGeneticsandBreeding.WiIey-Blackwell.
Watson,J.D.(201 3).MolecularBiologyoftheGenes,Banjamin,7‘hEdition.
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Semester-111

UndergraduateDiplomainBotany

DisciplineSpecific Elective:PlantTissucCulture J

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle Credits CreditdistributionoftheCourse Eligibility - Prl_:- ;
Lecture Tutorial Practical/Practice criteria rcguis_itgof
| Course -
B .| (ifany)
4 4 0 0 Nil
PlantTissue Un(:lcar‘gerad
‘Culture certificate
, in Botany
UNDERGRADUATEDIPLOMAINBOTANY
Programme:UndergraduateDiplomainBotany Year:II Semester:I1I

Subject:Botany

Course:BOT
DSE 1

| PlantTissueCulture

|
|

| CourseOutcomes:
Thesuccessfulstudentswillbeableto:

1. Leamthebasicconcepts.principlesandprocessesinplantcellandtissueculture.

2. Understandtheuseoftissueculturetechniquesinplantimprovement.

3. Appl_ﬂhcconceptsandprinciplesofplantcellzmdlissucculturcinbiotechnologicaland agricultural

fields.

| Credits:4

DisciplineSpecificElective

I
[ Max.Marks:AsperUniv. rules

Min.PassingMarks:AsperUniv.rules

o By e
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Unit

Topic No.of
Hours
(60)

1 IntroductionandhistoricalbackgroundofPlanttissueculture.Principle, 15
scope, utility and advantage of plant tissue culture, totipotency, general
laboratory techniques, equipments (autoclave, laminar air flow, and
incubatorshaker)andtheirworkingprinciple,sterilizationtechniques,
mediapreparation,plantgrowthregulators.

2 Callusanditstypes,callusdifferentiationandorganogenesis,callus culture. 15
Conceptofclonalpropagation,In-Vitrorootandshootpropagation,
differenttypesofcultures(solidandsuspensioncultures).

3 Somaticembryogenesisandsyntheticseeds,protoplastisolationand culture, 15
somatic hybridization, somaclonal variation, cryopreservation.

4 Demonstrationoftoolsandtechniquesusedinplanttissueculturelaboratory. 15

Sterilizationofmedia,instruments,andexplants,formulationofMurashige
and Skoog (MS) medium.

SuggestedReadings

» Bhojwani,S.S.andDantu,P.K.(2013).PlantTissueCulture: AnIntroductory Text

Springer
* Bhojwani,S.S.andRazdan,M.K.(1996).PlantTissueCulture: Theoryand
Practice,Revised Edition, Elsevier

* Bhojwani,S.S,Bhatnagar,S.P.(2015). TheEmbryologyofAngiosperms,6thedition.

New Delhi, Delhi: Vikas Publication House Pvt. Ltd.

* Bhojwani,S.S.(1990).PlantTissueCulture:ApplicationsandLimitations(Elsevier).
¢ Collins, HA. and Edwards, S. (1998). Plant Cell Culture.

BioscientificPublishers,Oxford, UK.

+ Jain,S.M.,Sopory,S.K.andVeilleus,R.E.(1996).In VitroHaploid

ProductioninHigherPlants,Vols,1-5. Fundamental Aspectsand
Methods.KluwerAcademicPublishers,Dordrecht, TheNetherland.
+ Kartha,K.K.(1985).CryopreservationofPlantCellsandOrgans.CRC

b ‘\\1\/ %W
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Press.BocaRaton.Florida,USA.

*  Newmann,Karl-Hermann(2020).PlantCelland TissueCulture: AToolin
Biotechnology, 2nd Edition Springer.
* Vasil,LK.andThorpe, T.A.(1994).PlantCelland TissueCulture.
KluwerAcademicPublishers, TheNetherlands.

Semester-1V

UndergraduateDiplomainBotany

 DISCIPLINESPECIFICELECTIVE(DSE)-Ethnobotany

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle |

| CreditdistributionoftheCourse

Lecture

Tutorial Practical/Practice

Ethnobotany

0| Undergra
duate

certificate
in Botany

UNDERGRADUATEDIPLOMAINBOTANY

Programme:UndergraduateDiplomainBotany

Year:I1I Semester:
v

Subject:Botany

Course:BOT
DSE 2

Ethnobotany

Y/
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CourscOutcomes:
Thesuccessfulstudentswillbeableto:

1. l,c.'u'nthcpropcrdocumcnmlionnndprcscnlulionoﬂrudilinnulknowchgcnboulplunls.

r2

k 1Jscimpormnlplnnlsuscdhythclriha|communilicsforvariouspurposcs.

3. Learntheconservationofwildgr owingplantsandtheirsocio-economicimpacts.

Credits:4 DisciplineSpecificElective

Max.Marks: AsperUniv. rules Min.PassingMarks:AsperUniv.rules

Unit Topic No.of
Hours
. (60)
1 Introduction, concept, scope and objectives of ethnobotany; 15

Ethnobotany as an interdisciplinary science. The relevance of
cthnobotany in the present context; Major and minorethnic groups or
Tribals/tribesofIndiawithspecialreferencetoUttarakhandandtheir

lifestyles. Plantsusedbythetribalcommunities.

2 Importance of a) Field work b) Herbarium c) Ancient Literature d) 15
Temples and sacred places €) Indigenous knowledge system in
ethnobotanical studies.
Roleofethnicgroupsinconservationofplantgeneticresources.

Endangered taxa and forest management (participatory forest

management).

3 Medico-ethnobotanical sources in India; Significance of the following 15

plants in ethno botanical practices (along with their habitat and
morphology) a) Azadirachta indica b) Ocinum sanctum c) Vitex
negundo d)  Gloriosa  superba —¢)  Tribulus  terrestris 1)

Pongamiapinnatag)Cassiafistulah)Indigoferatinctoria.Roleofethnobota

nyin
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modermmedicineRavolfiaserpentina, Trichopuszeylanicus,

Artemisia, Withaniaasexample,

Visittolocalsitesfordocumentationofethnobotanicallyimportant plants. 15
Preparation of ethnobotanical profile of a tribal community, listing and
identificationofplantsusedbytribalcommunities.Documentationof

herbalremediesusedbylocalhealers.

SuggestedReadings

Colton C.M. (1997). Ethnobotany-Principles and applications. John Wiley and
sonsChichester.

JainS.K.(1981).GlimpsesofIndian.Ethnobotany,OxfordandIBH,NewDelhi. i
JainS.K.(1989).Methodsandapproachesinethnobotany.Socictyof
Ethnobotanists,Lucknow, India. . ,
JainS.K.(1990).ContributionsofIndianethnobotany.Scientificpublishers,Jodhpur.

JainS.K.(l‘)‘)5).MzmuaIoﬂilhnobo(any,ScicnliﬁcPublishers,Jodhpur,1995.
RajivK.Sinha(1 996).Ethnobotany TheRenaissanceofTraditionalHerbal :
Medicine=INA =SHREE Publishers, Jaipur).

RamaRo.NandA .N.Henry(1996).TheEthnobotanyofEasternGhats
inAndhraPradesh, India. Botanical Survey of India. Howrah.

57
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Semester-V
BachelorofScienceinBotany

No.offlours-60

L i ‘ESCIl‘LINESPEC]FlCELECTI\"E(DSE)-Conser\'ationandManagcmcn(ofN:ltur:lchsourccs J
CREDITDISTRIBUTION,ELIGIBILITYANDPRE-REQUISITESOFTHECOURSE
CourseTitle | Credits | _ CreditdistributionoftheCourse Eligibility | Pre-
Lecture Tutorial Practical/Practice friterin rfﬂl!isi_‘f_of-
: the =5
| course(if
| any)
Conscrvation 4 4 0 0 .
i Undergrad Nil
uate
Managementof diplomain
Natural gotany
Resources

BACHELOROFSCIENCEINBOTANY

Programme:BachelorofScienceinBotany Year:IIl | Semester:

\Y
Subject:Botany
1
Course:BOT ConservationandManagementofNaturalResources
DSE 3
CourseOutcomes:

Thesuccessfulstudentswillbeableto:
1. Understandtheimportance,benefitsandservicesofbiodiversity.

2. Learnthestrategiesfortheconservationofbiodiversity.

Credits:4 DisciplineSpecificElective

Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules

58
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Unit ']’()I)ic No.of
Hours

(60)
1 Plant diversity and its scope- Genetic diversity, Species diversity, 15

ccosystem diversity, Agrobiodiversity and cultivated plant taxa, wild
taxa, Endemic species. Values and uses of Biodiversity: Ethical and
aesthetic values, Precautionary principle, Methodologies forvaluation.
Loss of Biodiversity; Loss of genetic diversity, Loss of species
diversity,Lossofecosystemdiversity,Lossofagrobiodiversity,

Presentscenarioforbiodiversityloss.

2 Management of Plant Biodiversity: Organizations associated with 15
biodiversity management-Methodotogy for execution-IlUCN, UNEP,
UNESCO, WWEF, NBPGR; Biodiversity legislation
andconservations,RedandGreendatabook,Biodiversityinformation

managementandcommunication.

3 Conservation of Biodiversity: Conservation of genetic diversity,species 15
diversity and ecosystem diversity, In situ and ex situ conservation,
Social approaches to conservation, Biodiversity —awareness
programmes, Sustainable development.

Role of plants in Human Welfare: a) Importance of forests their
utilization and commercial aspects b) Avenue trees, ¢) Ornamental
plants of India. d) Alcoholic beverages throughages. Fruits and nuts:
Important cereals, pulses, vegetables, fruits, fibers, oils, spices,
medicinalplantsandtheircommercialimportance. Woodanditsuses.

Nationalandstateinstitutesrelatedtotheactivity.

4 Visit to a biodiversity-related institution (e.g., herbarium, botanic 15
garden, forest department nursery) or in situ conservation site (c.g.,
sacred grove, national park) and ex situ conservation site (e.g., seed
bank, botanical garden, nursery).
Identificationandethnobotanicaldocumentationofatleast10

impormntplantsusedforfood(cereals,puIses,fruits,spices),ﬁber,

W \\}3\/ W Raerbh
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l oil.beverages.andmedicine,

Snggcsiclll{cmlin;:s
* Barbour M.G..Burk.J.H.andPitts, W.D.(198 7). TerrestrialPlantEcology.
Banamin/Cummingsl’nhlicnlionCompany,CuliFomia

*  Baskin and Baskin, (2001). Sceds: Ecology, Biogeographyand Evolutionof
Dormancy and GerminationElsevier

. Kormondy,E.J.(2017).C0nccptotEcology.PcarsonIndiu.

. Krishnanmrlhy, K.V.(2004). An Advanced Text Book of Biodiversity — Principles
andPractices. Oxford and IBH Publications Co. Pvt. Ltd. New Delhi.

. Odum.E.P.(l983).BasicEcologySaundcrs,PhiIadelphia

. Singh_.J.S.SinghS.P.andGupta,S.R.(ZOl4).Ecology,Environmentand
ResourceConservation.S.ChandandComponyPvt.Ltd.,NewDelhi.

* Smith.R.L.(1996).EcologyandFieldBiologyHarperCollins,NewYork.

Semester-VI

BachelorofScienceinBotany

DISCIPLINESPECIFICELECTIV E(DSE)-FundamentalsofMolecularBiology

No. of hours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle | Credits | = CreditdistributionoftheCourse  * | = Eligibility | Pre-
Lecture Tutorial Practical/Practice ' rgquisit‘gqf
: il othe v
-course(if
srledimil ik any)
BOTDSEVI 4 4 0 0 .
Undergrad Nil
Fundamentals . hnate
dlﬁ)lomam
of Molecular otany
Biology
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BACHELOROFSCIENCEINBOTANY

Programme:BachelorofScienceinBotany Year:1II | Semester:
VI

Subject: Botany

Course:BOT FundamentalsofMolecularBiology

DSE 4

CourscOutcomes:

Thesuccessfulstudentswillbeableto:

*  Understandthestructureofnucleicacidsandtheirtypes.

. Unders_tandkcyeventsofMolecularbiologycomprisingmechanismofDNArcplication,
transcription and translation in Prokaryotes and Eukaryotes.

* Learnaboutthegenomesandgenestructure.

Credits:4 DisciplineSpecificElective

Max.Marks:AsperUniv. rules Min.PassingMarks: AsperUniv.rules

Unit Topic " No.of
Hours
(60)

1 Nucleic acids as genetic material (Griffith's experiment, Avery, 15
MacLeod and McCarty’s experiment, Hershey-Chase experiment),
Structure and functions of Nucleic acids.

Genome and its organization: (genes, coding sequence, regulatory
sequence, intron, exon, nucleosome structure and packaging of DNAinto
higher order structures).

2 DNA replication, genetic code, principles of gene regulation, negative 15
and positive regulation, concept of lac and trp operons, and regulation of
gene expression.

Damage and repair of DNA: Causes (spontaneous, chemical agent,
radiation) and types of DNA damage and mechanism of DNA repair.

3 Genomes and gene structure: gene families, transcriptomics, 15

(g/ ‘;i&/ W Reunath
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proteomics and biological databases. Genome sequencing techniques
and applications: Scquencingstrategies, the shotgun method, massively
parallel sequencing and its applications, and next-gencrationsequencers.
Cloning:Cloningvectors,c-DNAsynthesisandcloning,genomicDNA -and
¢-DNA libraries, Enzymes used in recombinant DNA techniques,
andmolecularmarkers,briefideaofCRISPR-Cas,PolymeraseChain

Reaction, Electrophoresis, DN Afingerprintingandblottingtechniques.

4 Introduction to biological databases (NCBI, EMBL, DDBJ, UniProt): 15
searching for gene/protein sequences and Basic BLAST analysis to find
sequence similarity.
DemonstrationofPCR(PolymeraseChainReaction)andA garosegel

clectrophoresis—loading,running,aﬁdanalyzingDNA.

SuggestedReadings
* Lodish,H.,Berk,A..Zipursky, S.L.Maztsudaira,P.,Baltimore,DandDarnell,].
(2016). Molecular Cell Biology (8™ Edition). W.H. Freeman and Co., NewYork,

USA.
+ Alberts, B, Bray,D., Lewis, ., Raff, M., Roberts, K. and Watson, J.D. (2014). Molecular
Biology of the Cell. Garland Publishing Inc., New York.6" edition.

» Watson,J.D.(2013).MolecularBiologyoftheGenes,Banjamin.7"Edition.

» Buchanan, B.B., Gruissem, W. and Jones, R.L. (2000). Biochemistry
andMolecularBiology of Plants. American Society of Plant Physiologists, Maryland,
USA.

e Lewin,B.(2000).GenesVII.OxfordUniversityPress,NewYork.

» Wolfe,S.L.(1993).MolecularandCellularBiology. WadsworthPublishingCo.California.

+ Stent,G.S.(1986).Moleculargenetics.BishenSinghMahendraPalSingh,Dehradun.
 Barry,J.M.andBarry.B.M.(1973).MolccularBiology,PrenticeHallofIndia.NewDelhi.

B
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SemesterVi

No.oflTours-60

CREDIT DISTRIBUTTON, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Courselitde [ Credits _ CreditdistributionoftheCourse | Eligibility | Pre-requisite
LN Lecture Tutorial Practical/Practice criteria | of the
i course(if -
ANy NS
~ Plant 4 4 0 0 Honours Nil
Biotechnology .
' Degreein
Botany
} MASTEROFSCIENCEINBOTANY
Programme:HonoursDegreeinBotany Year:IV | Semester:
VII

Subject:Botany

1 Course:BOT CourseTitle:PlantBiotechnology
DSE 5

CourseQutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:

I. Understandtheprocessandtechniquesinvolvedinbio-technologyandplanttissueculture.
2. Analyzethetoolsandmethodologiesusedingeneticengineering
EvaluatethemethodsandapplicationsofrecombinantDNAtechnology.
Understandtheblottingtechniques. DNAsequencing andplantgencticengineering.

‘el

4

Credits:4 DisciplineSpecificElective

Max.Marks: AsperUniv.rules Min.PassingMarks: Asper Univ. rules

Qk /’ _— Y | Lavnalbh
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Unit Topic No. of
Hours(60)
1| Biotechnology:Principleandscope,bio-safetyguidelines. Plant cell 15
and tissue culture:  Concept — of  cellular
totipotency, principle of root and shoot
gencration in vitro, clonal propagation,

applicationsofcellandtissucculture.
Callus  culture, organ  culture, cell  suspension culture,
cryopreservation,protoplast  culture,  organogenesis,somatic
embryogenesis,artificialseed, somatic hybridization,hybridsand
cybrids,and somaclonalvariation.

2 | Recombinant DNA technology: Tools of genetic engineering, 15
enzymes,cloningvectors(plasmids,cosmids,lamdaphage,shuttlevector
s,BACs.andYACs).

Cloningstrategies, Screeningandselectionoftransformants.

3 | Genelibraries(ageneralaccount):GenomicDNAlibraries,c DNA 15
libraries.

Hybridization-colony  hybridization,Southern  hybridization,
Northernhybridization,Westernhybridization,DNAsequencing

techniques: Maxam and Gilbert sequencing, Sanger sequencing

Genetic Engineeringof plants: Aims, transformation techniques
(Agrobacterium mediated transformation, clectroporation,
microinjection, and biolistics), strategies for development of
transgenicplantswithsuitableexamples(Goldenrice,flavrsavr  tomato,
Bt cotton, moondust carnations). Biosafety oftransgenic plants.

4 | MicropipettingTechniques(Learnaccuratepipettingtechniques). 15

Preparation of Solutions and Buffers (Prepare standard solutions and
buffers used in biotechnology labs).
DNAExtraction(ExtractandpurifyDNAfrombiologicalsamples).
Polymerase Chain Reaction (PCR) (Amplify specific DNA
sequences).

Suggestedreadings

o Brown,T.A.(2018).Genomes4.John WileyandSons(Asia)Pvt.Ltd.Singapore.
o Chrispeels, M.J. and Gepts, P. (2017). Plants, Genes and
Agriculture.OxfordUniversity Press.

64
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* Rai, A. C. (2009). Plant Biotechnology Laboratory Manual. LK. International
Publishing House. (A comprehensive manual offering a wide range of plant
biotechnology experiments).

+ Jolles,O.andJornvall.H.(2000).ProteomicsinFunctionGenomics.
Birkhauser.Verlag.Basel Switzerland.

*  Shantharam.S.andMontogmery.J.F.(1999).Biotechnology,Biosafety and
Biodiversity.OxfordandIBH PublishingCo.Pvt.Ltd.NewDclhi.

* Collins,H.A.andEdwards,S.(1998).PlantCellCulture.
BioscientificPublishers,Oxford,UK.

* Callow.J.A_ford-Lioyd,B.V.andNewbury,H.J.(1997).

BiotechnologyandPlantGeneticResources:ConservationandUse. Cab
International,Oxon,UK.
+ Jain,S.M.,Sopory,S.K.andVeilleus,R.E.(1996).In VitroHaploid

ProductioninHigherPlants,Vols.1-5., Fundamental Aspectsand
Methods.KluwerAcademicPublishers,Dordrecht, TheNetherland.

* Glazer.AN.andNikaido,H.(1995).MicrobialBiotechnology,W.H.  Freemanand
Company.NewYork, USA.

*  Primose.S.B.(1995).PrinciplesofGenomeAnalysis.BlackwellScience Ltd, Oxford,
UK.

* Vasil 1. K.andThorpe, T.A.(1994).PlantCelland TissueCulture.
KluwerAcademicPublishers, TheNetherlands.

+ Bhojwani, S.S. (1990). Plant Tissue Culture: Applications and
Limitations.ElsevierSciencePublishers,NewYork,USA.

« Kartha K.K.(1985).CryopreservationofPlantCellsandOrgans.CRC
Press,BocaRaton. Florida, USA.

SemesterVII

DISCIPLINESPECIFICELECTIVE(DSE)}-ANINTRODUCTIONTOMICROBIOLOGY = 7

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle |  Credits CreditdistributionoftheCourse .. | " Eligibility | Pre-requisite
Lecture Tutorial Practical/Practice | = Fj'_'_i“e"'iﬂ_k ofthe
St ] course(if
any)
Microbiology 4 4 0 0 Bachelorof Nil
Science in
Botany

R T
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1

BACHELORINBOTANYWITHHONOURS

Beavaing
- Programme:BachelorofBotanyWithHonours Year:IV | Semester:
| VIl

e
|

- Subject:Botany

. Course:BOT CoursceTitle: AnIntroductiontoMicrobiology
' DSE 6
| CourseOutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:
1. Understandtheoccurrence.generalcharacters, types,reproductionandlifecycleofthe
majormicrobial groups and their role in food, clinical and industrial microbiology.

Evaluatetheclassificatoryapproachesandadvancesinbacterial,viralandlichen
taxonomies.

1J

3. Demonstrate proficiency in basic microbiological techniques, including microscopy,
bacterialstaining,culturemethods.andbiochemicaltestsformicrobialidentification.

4. Explain the factors affecting microbial growth, including environmental conditions,

nutritionalrequirements,andgrowthkinetics,andapplyprinciplesofmicrobialcontroland

sterilization.
Credits:4 DisciplineSpecificElective
Max.Marks: AsperUniv.rules Min.PassingMarks: Asper Univ. rules
Unit Topic No. of
Hours
(60)
1| GeneralaccountofMicroorganisms:Historyofmicrobiology,Golden 15
Era of Microbiology, characteristic features  of
bacteria.Generalaccountofactinomycetes,classificationofmicroorga
nism-five kingdom classification, Microbial
growth-measurementof microbialgrowth,Batch,Fed-
batchandcontinuousculture,endophyticmicroorganisms.
2 | Morphologyandstructureofbacterialcells:Morphologyof 15
bacterial cells basedonsize,shapeandarrangement, fine
66
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structureotbacterialeells(ofbothGramnegativeand iram positive
bacteria) capsule, cell wall, cell appendages (Magella,fimbrae, pilli),
Structurcof  plasma  membrane,  cytoplasmic  inclusions-
mesosomes.chlorosome.Ribosome-Siteofprotein synthesis,
Microbialgenetics- transformation,conjugationand transduction.

3 | Morphology and structure of viruses: History, morphology, fine 15
structure,shapeandclassificationofviruses.Mycophagesandprions,
Tobaccomosaicvirus(TMV), T4 BacteriophageandHIV-
theirfinestructure,genomeorganizationandmultiplication,Bacteriophage
therapy, Overview of Corona virus.
Medicalmicrobiology,Aquaticmicrobiology,
Aeromicrobiology,Foodmicrobiology,SoilMicrobiology,Industrial
microbiology, Geochemical microbiology.

o

4 | MicroscopyTechniques(Introducestudentstobasicmicroscopy techniques 15
and observation of microorganisms).
BacterialStaining:GramStaining(DifferentiatebetweenGram-positive and
Gram-negative bacteria).

Microbialldentification:BiochemicalTests
(Identifyunknownbacterialspeciesbasedonbiochemical characteristics).
AntimicrobialSensitivity Test
(Determinethesusceptibilityofbacteriatoantibiotics).

Suggestedreadings

 Tortora,G.J.,Funke,B.R.andCaseC.L.(2021).Microbiology:AnIntroduction, Pearson
Benjamin Cummings, U.S.A. 13th edition.

« Madigan, Bender, Buckley, Sattley, Stahl. (2019). Brock Biology of
Microorganisms. Pearson. 15th edition.

+  Cappuccino,].G.,Welsh,J.(2019).Microbiology:LaboratoryManual. Pearson.

*  Marjorie,Kelly.andCowan,HeidiSmith.(2017). Microbiology:ASystems Approach.
McGraw Hil INew York, 5th edition.

« Kathleen Park, Talaro and Barry Chess. (2017). Foundations in Microbiology.
McGraw Hill New York, 10th edition.

. Wi|Icy,Joanne,Shcr\vood,Linda.,Woolverlon,Christophch.(?.Ol7).Prescott‘s
Microbiology. McGraw Hill New York, I1th edition.
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* Cappuccino,].G.,Sherman,N.(2016).Microbiology:ALaboratoryManual.
Pearson,

* Harley.).P.(2013).Microbiology:LaboratoryExercises.McGraw-Hill Education.

* Mukherjee,K.G.  andSinghV.P(1997).FrontiersinApplicdMicrobiology.
RastogiPubl.Mcerut.

¢+ Power,C.B.andDaginawalaH.F.(1996).GeneralMicrobiology. Vol2.
HimalayaPub.House,NewDelhi.

¢ Kaushik,P.(1996).IntroductoryMicrobiology. EmkayPubl,Delhi.

* Pelezar, M.J., Chan, ECS and Kreig, N.R. (1993). Microbiology. McGraw Hill,
New York. Fifth Edition.

*  Alexander,M.(1991).MicrobialEcology.JohnWileyandSons.NewYork.

¢ Doelle, H.W.andC.G, Heden (1986). Applied Microbiology, Kulwer
Academic Press, London.

*  Miller,B.M.andW.Litsky (1976).IndustrialMicrobiology.McGrawHil[New York.

SemesterVII

No.ofHours-60

DISCIPLINESPECIFICELECTIVE(DSE)—PLANT DEVELOPMENTANDREPRODUCTIVE‘
Y _ BIOLOGY.

CREDITDISTRIBUTION,ELIGIBILITYANDPRE- RFQLIRITFSOFTH[COLRSE

CourseTitle Credits | = ?‘Cfédifdistributidif&f(liy‘"e;Cﬁll“l‘{s(e"*'» 3"’*Ehglbllltv ‘l’re-requisite
" ' Lecture Tutorial Practical/Practice  criteria ofthe
" | course(if
i
Plant 4 4 0 0 Bachelorof | Nil
Development Stience in
and
Reproductive Botany
Biology
'7 BACHELORINBOTANYWITHHONOURS
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Programme:Bachelorin BotanyWithHonours Year:IV | Semester:
\41

Subject:Botany

Course:BOT

y lerscTillc:l‘lnntl)m'clopmcnlnn(chprmluctiveliiolngy
DSE 7

CourseOutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:

1. Understandthemorphologicalcharacteristicsofflower.
2. Sludythefundamentalc0nccptsofroot,shootandleafdevelopment.
K Underslandvariousstagesofplantdevelopment.
4. UnderstandthedevclopmentalbiologyofmaIeandfemalegametophyte,pollen-pistil
interaction.
5. Studythebasicideaofembryogenesisandseeddevelopmentprocess,
apomixes and polyembryony.
Credits:4 - DisciplineSpecificElective
Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules
Unit Topic No.of Hours

(60)

1| Morphology: Morphologyof flower, stamen and carpel, Floral
characteristics,structureofthepistil,Pollenstigmainteractions, Plant
adaptations—physiologicaland their morphologicalcharacteristics 15
(xerophyte, hydrophyteand halophyte).

Shoot development: Organizationof the shoot apical meristem

(SAM): control of cell division and tissue
differentiationespeciallyxylemandphloem:secretaryductsandlaticif
€rs.

Leaf growth and differentiation,structural development and
classification of stomata and trichomes.

2 | RootDevelopment:Organizationofrootapicalmeristem(RAM),
vascular  tissue  differentiation, lateral  root, roothairs,

» M/’ W oot
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ABCDmodelofflower,Florigenpathway. 15
Male gamctophyte: Structure of anthers,
microsporogenesis, role of tapetum, pollen development,pollen
germination,  pollen  tube growth and guidance, pollen
allergy.

Female gametophyte: Ovule development,
megasporogenesis,developmentandorganizationoftheembryo
sac,structureoftheembryosaccells.

3 | Pollination:pollination mechanism and vectors. Pollen-pistil

interactionandfertilization:pollinationmechanismand vectors,
sporophytic and  gemetophyticself-incompatibility,  double 15
fertilization.

Seed developmentand fruit growth:Endosperm

devclopmentduringcarlymaturationanddesiccationstages:
embryogenesis,cell lineages during late embryo development,
polyembryony, apomixis.

Latent life- dormancy: Importance and types of dormancy, seed
dormancy,bud dormancy.

4 | Tostudytheandroeciumandgynoeciumofdifferentfamilies. To
study the type of inflorescence of different families.

Study of meristems through permanent slides and photographs. Tissues 15
(parenchyma, collenchyma and sclerenchyma), complex and secretary
tissues.

Anatomy of monocot and dicot stem; monocot and dicot leaf; monocot

anddicot root.Adaptive anatomy: Xerophytes,Hydrophytes.Epiphytes

Normal and abnormal secondary growth in different plants.

TostudythetypeofanthersandT.S.oftheanther To

study the pollen grains of different families.

Tostudythetypesofplacentation.
Tostudythetypesofpollinationandseeddispersalmechanisms
(photographs and specimens)

Suggestedreadings

¢ DBhatnagar S.P, Dantu, PK. Bhojwai S.S. (2018). The embryology of
Angiosperms.Vikas Publ. House. New Delhi.

* LalitM.Srivastava.(2002).PlantGrowthandDevelopment. Hormonesand

Iy \*w/ w Rapal
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Environment. AcademicPress. 1 “Edition.

* RaghavanV.(1999).Developmentalbiologyoffloweringplants.SpringerVelag.

NewYork.

»  Howell.S.H.(1998). MoleculargencticsofplantDevelopment.Cambridge Univ.

Press.

*  Tonkot,De.(1994).PlantgrowthandDevelopment. Amolecularapproach.

AcademicPress.SanDiego.

* Lyndon.R.F.(1990).PlantDevelopment. TheCellularBasis.UnninHyman.

London.

SemesterVIII

DISCIPLINESPECIFICELECTIVE(DSE)-CYTOGENETICS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

No.ofHours-60

CourseTitle Credits ‘CreditdistributionoftheCourse Eligibility | Pre-requisite
Lecture Tutorial Practical/Practice criteria | of the
course(if
any)
Cytogenetics 4 4 0 0 Bachelorof Nil
Science in
Botany
BACHELORINBOTANYWITHHONOURS
Year:IV | Semester:

Programme:BachelorinBotany WithHonours

VIl

Subject:Botany

Course:BOT
DSE 8

CourseTitle:Cytogenetics

B
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CourscOutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:

I

t2

I Lo

ApplytheconceptsofMendeliangeneticstosolveproblemsonlinkage,crossingover and
gene mapping.

Analyze human pedigree and apply the principles of population genetics to work
out problems on genotype frequency and Hardy-Weinberg equilibrium.
UnderstandtheChromosomalaberrationsandtheirroleingenomeevolutionwith
special reference to crop plants.
Understandmodernbreedingmethodsinimprovingagriculturalcropvarieties.
Understandtheprocessofcellcycleitsregulationandthemechanismofapoptosis.

Credits:4

DisciplineSpecificElective

Max.Marks: AsperUniv.rules Min.PassingMarks: AsperUniv.rules

Unit

Topic No.of Hours
(60)

Mendelian  principles:  Dominance,  Segregation,independent 15
assortment;extensionofMendelianprinciples(co
dominance,incomplete dominance,gene interactions,
pleiotropy):linkageandcrossingover,sexlinked,sexlimited
andsexinfluenced characters.
Geneticrecombinationandgenemapping:Recombination,role
ofRecAandRecB,C,Denzymes,genemappingmethods
(linkagemaps,tetradanalysis,mappingwithmolecular
markers);populationgenetics-genepool,genefrequency, Hardy-
Weinberglaw.

Structuralandnumericalalterationsinchromosome:Origin,meiotic 15
behaviour —and  consequencesof  duplication,  deletion,
inversionandtranslocation.

Mutation:spontaneousandinducedmutation;physicaland
chemicalmutagens;molecularbasisofmutation; DNAdamageandrepai
rmechanisms;transposableelements, mutationsinducedby
transposons; cellcycleandapoptosis, cancer atcellular level.

Chromosome  structure: ~ Packaging  of DNA, molecular 15
organization of centromere and telomere, nucleolus and
ribosomal RNAgenes; euchromatin andheterochromatin;

e ‘(7\\(4(" W Suneal
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NuclcarDNAconlcnt.C-\'nIucpm'adox:Cot-cm'\'csnndlhcir
significance
Gcncslrucmrcandcxpression:gcnclicﬁncstructurc;cis-tmnstcst;

introns andexons;  RNA splicing  multiple
alleles,  pseudoallele, regulation — of gene expression
prokaryotesand eukaryotes.

in

To study Mendelian and Non- Mendelian gene interaction ratios (9:7,
9:6:1. 13:3, 15:1, 12:3:1, 9:3:4) through seeds.

EvaluatethegenetichypothesisemployingtheChisquaretest

To observe the various stages of mitosis and meiosis with the help of
onion root tip and bud respectively.

Suggestedreadings

¢ Lodish. H., Berk, A., Zipursky, S.L. Maztsudaira, P., Baltimore, Dand Darnell, 1.
(2016). Molecular Cell Biology (8" Edition). W.H. Freeman and Co., New York,USA.

. Alberts,B.,Bray,D.,Lewis,J.,Raﬂ',M.,Robens_.K.andWatson,J.D.(2014).
I\1olecularBiologyoﬂheCell.GarlandPubIishinglnc..Nchork.G‘hedition.

Watson.J.D.(2013).MoIecularBiologyoftheGenes,BanjaminJ"‘Edition.
« Buchanan,B.B.,Gruissem, W. and Jones, R.L. (2000). Biochemistry andMolecular
Biology of Plants. American Society of Plant Physiologists, Maryland, USA.

Lewin,B.(2000).GenesVII.OxfordUniversityPress,NewYork.
. Atherl_\".A.G.,GirIon,J.R.anndDonaId,J.F.(I999).TthcienceofGenelics.

SaundersCollegePublishing, FortWorth,USA.

. Gupta,P.K.(l998).Congenetics.RastogiPublications,Mcerut. Hartl, D.L. and Jones,
E.W. (1998). Genetics: Principles and Analysis (4™ Edition). Jones and Bartlet
Publishers, Massachusetts, USA.

o Malacinskim G.M.D. and Freifelder, D. (1998). Essentials of Molecular Biology
(3’dEdition). Jones and Bartlett Publishers, Inc. London. -

o Kleinsmith,L.J.and Kish,V.M.(l995).Princip!esofCeIlandMoIecularBiology(Z"d
Edition).HarperCollinsCollegePublishers,NewYork.USA.

« Wolfe, S.L. (1993).Molecular and Cellular Biology. Wadsworth Publishing
Co.California. ~ )
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SemesterVII

(T DISGPUNGSPEGIFCELECTIVEWSEMECOLOGY 7
No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle Credits . CreditdistributionoftheCourse Eligibility Pre-requisite
Lecture Tutorial Practical/Practice | criteria | of the
course(if
any)
Ecology 4 4 0 0 Bachelorof Nil
Science in
Botany
BACHELORINBOTANYWITHHONOURS
Programme:BachclorinBotnn_vwithmmurs Year: Semester:
v A%011

Subject:Botany

Course:BOT CourseTitle:Ecology
DSE9
CourseOutcomes:

Afierthecompletionofthecoursethestudentsw
1. Understandthescopeandconceptso

illbeableto:

fecologyanddiscussthebiosphere, biomesand
biogeography.

2. Ana]yzetheprocessofecologicalsuccession.

3. FEvaluatetheimportanceofthemajorworldecosystems.

4. Distinguishbelweenspecies,pOpulations,communities,ecosystemandbiomes.

Credits:4 DisciplineSpecificElective

Max.Marks: AsperUniv. rules Min.PassingMarks:AsperUniv.rules
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Unit Topie T Nowf
Hours
(60)

1 Major  terrestrial biomes; 7onoccotones,Orobiomes — and 15
Pedobiomes, Freshwateraquaticccosystems;Marincecosystems.
Communitystructurcandattributes; Edgesand
ccotones:Keystonespeciesandcontrolofcommunitystructure. Types of
species interactions, herbivory,carnivory, pollination,
symbiosis(obligateand facultativesymbiosis).

2 Population Ecology: Characteristicsof population; population 15
growtheurves;populationregulationlifehistorystrategies(r
andkselection);populationgeneticsandnaturalselection.
Habitatandniche:Conceptofhabitatandniche;nichewidth
andoverlap,fundamentalandrealizedniche.

Biodiversity:Levels of Biodiversity, Uses of biodiversity;
Biodiversity,ecosystemservicesandfunctions.

Distributionofbiodiversity;Gradientsofbiodiversity;

Hotspots; Threatsto biodiversity,Key stonespecies.

Extinction of species: Biodiversityassessment and inventory;

Conservation of  biodiversity;Indices;  Biodiversityand its

conservation; Internationalefforts for conservingbiodiversity.

Climatechange and conservation:Greenhousegases;sources, trends
and role; ozone layer and ozone hole; Consequencesofclimate !
change; Principles of conservation.

3 Ecological succession:Causes, mechanism and types, changes 15

involvedin succession;Conceptofclimax.
Ecosystem: Structure and functions; energy dynamics (Tropical
organization,energyﬂowpathways,ecologicalefficicncics);litter fall
and decomposition (mechanism, substratequality and climatic
factors); Global biogeochemicalcycles of C, N, P and S (pathways,
processesin terrestrialandaquaticecosystems);
nutrientuseefficiency;Globalhydrologicalcycle.

4 Vegetation analysis for Community Structure: Quadrat Method, 15
Importance Value Index (IVI), Distribution pattern, Shannon Index
(Shannon and Weiner Index), Simpson’s index (Concentration of
dominance).

PopulationSlruclurcandRegcncralionStatus,Estimationoﬂ’lanl
Biomass. Estimation of Net Primary Productivity, Forest Floor
Biomass, Measurement of leaf area.
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Suggestedreadings

» Kormondy.[5.1.(2017).Conceptofiicology. Pearsonlndia.
. Singh.1.S.SinghS.P.andGupta,$.R.(2014) Lcology, EnvironmentandResourceConser

vation.S.ChandandComponyPvt.1td. NewDelhi.

. Baskin and  Baskin, (2001),  Sceds: Ecology, Biogeographyand
Evolutionof DormancyandGerminationElsevier.

. Smith.R.L.(1996).EcologyandFicldBiologyHarperCollins,
Nc‘\\’YorkBarhour,M.G.,Burk,J.l LandPitts,\V.D.(1987).

TerrestrialPlantEcology.Benjamin/Cumm ingsPublicationCompany,

California
. Odum.E.P.(1983).BasicEcologySaunders, Philadelphia.
SemesterVIII

DISCIPLINESPECIFICELECTIVE(DSE)-PLANTSYSTEMPHYSIOLOGY

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE,

CourseTitle Credits CreditdistributionoftheCourse = 'Eligil)ility Pre-requisite
Lecture Tutorial Practical/Practice |~ criteria | of the
b course(if
any)
PlantSystem 04 4 0 0 )
Physiology Bachelorof Nil
v nJ . .
Science in
Botany
BACHELORINBOTANYWITHHONOURS
Programme:BachelorinBotanywithllonours Year:1V Semester:

VI

Subject:Botany

o~ m\w‘/w Qunabh
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Course:BOT CourscTitle:PlantSystemPhysiology
DSE 10

CourscQutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:

=t

. Understandthemechanismofiransportandtranslocationofwaterandanalyzethe mechanisms of

acclimation and adaptation of plants to stress conditions.

[3%]

. Understand the process of transpiration, photosynthesis and respiration and analyze these

processes in various groups of plants.

(93]

. Gain awareness on the nitrogen cycle and the role of microbes and plants in the

nitrogencycle.

I

. Understandtheroleofplantgrowthregulatorsandphotoreceptorsinplantgrowthand

development.

W

. Demonstratethe abilitytomeasure therateofphotosynthesisusingvarious techniquesand
interpret the results in relation to light intensity and other environmental factors.
6. Performchlorophyllextractionandusespectrophotometrytoquantifychlorophyllaandb in
plant tissues, understanding their role in photosynthesis and plant health.
7. Designandconductexperimentstostudytheeffectsofvariousenvironmentalfactors, including

light and temperature, on seed germination and seedling development.

Credits:4 DisciplineSpecificElective
Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules
Unit Topic No.of
Hours
(60)
1 Membrane transport and translocation of waterand solutes: Plant — 15
water relations, mechanism of water transport through xylem,phloem
loading and unloading, passive and active solute transport, membrane
transport of proteins.
Signal transduction and  sensory photobiology:  Receptors,
phospholipids signaling, phytochromesandcryptochromes.

(W 77\\%\%{2'/ Rewabh
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Photosynthesis: General coneepts and historical background, steps of 15
photosynthesis,.Emerson’seffect,twopigmentsystems,Calvin cycle,
photorespiration and its significance. C4 cycle, CAM pathway
Respiration:Glycolysis. TCAcycle,clectrontransportchainand ATP
synthesis, pentose- phosphate pathway, glyoxylate cycle.
Nitrogen fixation and metabolism: Biological nitrogen fixation,
mechanismofnitrateuptakeandreduction,ammoniaassimilation.

Plant growth regulators: Physiological effects and mechanism of 15
auxins, gibberellins, cytokinins, ethylene, abscisic acid, polyamines,
jasmonic acid, Hormone receptors and vitamins, phytochrome and
cryptochrome.
Photoperiodismandvernalizationandtheirsignificance;Floral induction
and development

Plantmovements.

Stress physiology: Plant responses to biotic and abiotic stresses,
mechanisms of biotic and abiotic stress tolerance, water deficit and
droughtresistance,salinitystress, freezingandheatstress,oxidative stress.

Tomeasuretherateofphotosynthesisinaquaticplantsusingthe floating 15
leaf disk assay.
Todeterminethestomataldensityontheleavesofdifferentplant species.
Tomeasuretherateoftranspirationinplantsusingapotometer. Measure
the rate of respiration in plant tissues.
Toextractandquantifychlorophyllfromplantleavesusing
spectrophotometry.

Suggestedreadings

Taiz, L; Zeiger, E; Moller, I. M. and Murphy A. (2023). Plant Physiology and
Development.Publisher:SinauerAssociatesprintofOxfordUniversity Press. 6"
Edition.

Huner,N.P.A,andHopkins, W.G.(2008).IntroductiontoPlant Physiology.Wiley 4"
Edition.

Devi, P. (2000). Principlesand methods of Plant Molecular Biology,
Biochemistry and Genetics. Agrobios.

Buchanan, B.B, Gruissem W. and Jones, R.L. (1996). Biochemistryand
Molecular  Biologyof  plantsby  Enzymes:A  practicalintroductionto
structure,mechanismanddataanalysis.R.A.Copeland.
Scott,R.P.W.(1995).TechniquesandPracticeofChromatography.

TaylorandFrancis,Routlledge.
78
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SemesterlX

L DISCIPLINESPECIFICELECTIVE(DSE)-EVOLUTIONARY BIOLOGYOFPLANTS i
No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THF, COURSFE,

CourseTitle | Credits | _ CreditdistributionoftheCourse Eligibility | Pre-requisite
] Lecture Tutorial Practical/Practice criteria | of the
course(if
any)
E???:ll(:?\n?) lr',\' 4 4 0 0 BaF helo l:()f Nil
Plants Science in
Botany
BACHELORINBOTANYWITHHONOURS
Programme:BachelorinBotanyWithHonours Year: V | Semester:1X
Subject:Botany

Course:BOT CourseTitle:EvolutionaryBiologyofPlants
DSE 11

CourseQutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:
1. Understandtheessentialtheoriesofevolution
. Differentiatebetweenmicroandmacroevolutionandtheforcesshapingevolution
. Constructphylogenetictreesbasedonmorphologicalandmoleculardata
. Understandtheevolutionoflifeanddifferentgroupofplants.

B

Credits:4 DisciplineSpecificElective

Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules

79
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No.of
Hours
(60)

15

Unit Topic

l Historical Perspective of evolutionary concepts: Pre-Darwinian
ideas. Lamarckism, Darwinism, Post-Darwinian era — Modern
synthetic theory, Neo-Darwinism, Pre-biotic conditions and events;
Evolution of eukaryotes from prokaryotes.

2 Evidences of Evolution: Paleobiological- Concept of Stratigraphy 15
and geological timescale; fossil study, Taxonomic —Transitional
forms/evolutionary intermediates, living fossils.

Microevolution and Macroevolution: Hardy Weinberg equilibrium;
Founder effect, Natural and artificial selection. Levels of selection.
Gene trees, species trees; Patterns of evolutionary change, Mutation,
Gene flow, Selection, Genetic Drift, Co-evolution.

3 Evolution of Land Plants: Species concept, Modes of speciation — 15
Allopatric; sympatric: peripatric; Origin of land plants — Terrestrial
algae and bryophytes; Early vascular plants — Stelar evolution; sced
habit and evolution of seed, adaptive strategies of different group of
plants.

4 StudyofLamarckism, Darwinism,andNeo-Darwinismthroughthe 15
(Specimens/slides/photographs) various examples.
Study of different types of fossils, connecting links/transitional forms
and Living fossils (Specimens/slides/photographs)

Tostudythevariousevolutionaryeventsingeologicaltimescalethrough the

(specimens/slides/photographs).
Sampling of quantitative characters (continuous and discontinuous) in
a population (height, weight, number of nodes etc).

Suggestedreadings

. Campbell,N.A ,Reecel.B.,UrryL.A.,CainM.L.,WassermanS.A.,MinorskyP.V., Jackson,
R.B. (2020). Biology. San Francisco, SF: Pearson Benjamin Cummings.

. Ridley,M.(2004).Evolution.IlI[Edn.BlackwellPub.,Oxford.

. Hall.B.K_,Hallgrimson,B.(2008)Strickberger’sEvolution.IVEdn JonesandBarlett.

. Zimmer,C.,Emlen,D.J.(2013).Evolution:MakingSenseofLife.Roberts&Co.

. Futuyma,D.(1998).EvolutionaryBiology.l1IEdn.SinauerAssoc.Inc.

. Barton,Briggs.Eisen,GoldsteinandPatel.(2007).Evolution.ColdSpringHarbor Laboratory

Press.
. k.M.(2017).Evolution,4thEd.Sinauer,Sunderland, MA:SinauerAssociates.

80
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SemesterIN

DISCIPLINESPECIFICCOURSE(DSE)-PLANTPATHOLOGY J

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE,

CourseTitle |  Credits - CreditdistributionoftheCourse ‘| " Eligibility | Pre-requisite
Lecture Tutorial Practical/Practice  criteria [ of the
e course(if
any)
. I‘lla?t . 4 4 0 0 Honours Nil
athology Degreein
Botany

MASTEROFSCIENCEINBOTANY

Programme:MasterofScienceinBotany Year: V Semester:
' IX

Subject:Botany

Course:BOT CourseTitle:PlantPathology
DSE 12

CourseOutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:

1. Understandthegeneralcharacteristicsofplantpathogenicorganismsincluding
fungi, bacteria, viruses and mycoplasma.
Studytheinteractionsbetweenplantandpathogeninrelationtotheenvironmentand
mechanismof disease development by pathogens.

Understandthegeneticsofhostparasiteinteraction.
Understandthevariousenzymesandtoxinsinvolvedindiseasedevelopment.
Studyvariousimportantplantdiseases,theirdiseasecycleandcontrolmeasures.

9
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Credits:4 DisciplineSpecificElective

Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules
Unit Topic No. of
Hours
(60)

1| A brief history of plant pathology in India Types of pathogens, 15
symptomsofdifferentplantdiseases.
Inoculum: Inoculum types, theory of inoculums,survival and
longevityof inoculums,inoculums production,potentialand density.
Plant microbe interaction:molecular basis of host recognition,
pathogenesis:pre-penetration,penetrationand ~ post  penetration
events, factors affecting disease development (host factors,
environmental factors, virulence susceptibility).
Disseminationof pathogens:Meansof dissemination(active and
passive dissemination).
Geneticsandhostparasiteinteraction: Conceptof compatibility and
specificity, gene for gene relationship, genetics of
resistance,sourceofresistance,inheritanceofresistancein thehost.
Enzymesandtoxins:Enzymesinvolvedindisease
development,toxinsandtheirroleinplanthealth.

7 | Diseaseresistance:(i)Protection(structural,chemical,absence of 15
nutrientsandcommon antigens).
Defense (histologicaldefense, chemical-
polyphenols,prohibitins,inhabitins,phytoalexins,lectins).
Geneticresistance:resistantgenes,biotechnologicalapproachesfortran
sferofR-genesintosusceptibleplant.
Seed pathology:Seed borne pathogens, mechanism of seed infections
in field and during storage, transmissionof pathogens
throughseeds,seedhealthtestingmethods, marketdiseaseoffruits and
vegetables.
Disease control: Cultural
praclices,chemicalmcthods(inseclicides,systcmicandnon-
systemicchemical),bio]ogicalcontrol:lntroduction,BioIogicalcontrol
ofinsects andpests,useofresistancevarictiesandplantquarantine.

3| Brief account, structure, importance, disease cycle and 15
controlof thefollowingdiseases:
(i)Damping-off,(ii) Wilt,(iii)Rootrot,stemrotandfruitrot(iv)
Mildews(powderyanddowny),(v) Rusts,smuts, (vi) Leaf

@L/ \\Q\l\/ W Kanedla
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spotsandleafblights.
Generaleharacteristics,importance, diseasceycleand
comro]oﬂhclbllm\‘ing:(i)lhclcri:\Idiscasc,(ii)Vira\l
discase,(iii))Mycoplasmadiscase.

Studyvo f\'nriousinsimmcntsuscdinl’lanll’allmlogylnbomlory. 15
Media preparation, isolation and culturing of plant pathogens
Study of various fungal, bacterial and viral diseases - symptoms with
the help of live or preservedspecimens Migital resources. Study of
causal organism with the help of temporary tease/section mounts.

Suggestedreadings

1I\)/ielllu‘otra,R.S.(20]3).l"lantPathology.'l‘ataMcGrowHill[’ublishing CoLtd. New
elhi.

Agrios,G.N.(201 I).PlantPathology.Elsevier.

Bouarab,N. K., N. BissowandF. Daayf.(2009).MolecularPlantMicrobe
Interactions.

Mehrotra,R.S.andAgrawal,A.(2003).PlantPathology. TataMcGrowHill
PublishingCoLtd.NewDelhi.

Lucas,J.A.(1988).PlantPathologyandPlantPathogens. Thirdedition.
Blackwell.

Singh,R.S.(1988).“Plantdiseases”.OxfordandIBHPublishingCo.Pvt.
Ltd.NewDelhi.

SinghR.S.(2018).PlantDiseases.1 0thEditionMedtech,New Delhi.
Sharma,P.D.(2014). PlantPathology.RastogiPublications,Meerut.

Kawall,
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Scemester IX

DISCIPLINESPECIFICCOURSE(DSE)-Protected Agriculture-Hydroponicsand

Organic Cultivation

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourscTitle | Credits | ' CreditdistributionoftheCourse | Eligibility’ Pre-requisite
' Lecture Tutorial Practical/Practice | criteria | of the.
| counrse(if
any)
Protected 4 4 0 0 Honours Nil
Agriculture: Degreein
Hydroponics Botany
and Organic
Cultivation

MASTEROFSCIENCEINBOTANY

Programme:MasterofScicuceinBotany

Year: V Semester:

IX
Subject:Botany
Course:BOT CourscTitle:ProtectedAgriculture:Hydroponicsand OrganicCultivation
DSE 13

CourscOutcomes:

Afterthecompletionofthecoursethestudentswillbeableto:
1. Understandvariousaspectsofhydroponics,aquaponicsandorganiccultivation.
2. Becomeeconomicallyself-reliantbygrowingandmarketingorganicherbs,vegetables, microgreens

L.

and fruits.

(VS

Gainpracticaltraininginestablishingahydroponicfacility.
4. Understandgoodagriculturalpracticesassociatedwithprotectedagriculture.

Credits:4

DisciplineSpecificElective

Max.Marks: AsperUniv.rules

Min.PassingMarks:Asper Univ. rules

A
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Unit

Topic No.of
Hours
(60)
1 | Introduction to protected agriculture: Types of protected agriculture 15

(hydroponics, aquaponics and organic farming), definition, history,
terminology, importance and advantages over traditional agriculture,

limitations and challenges.

2 | Plant growth requirements : Physical param:ete;rs - light (quality and 15
quantity) artificial light, light balancers; pH, conductivity, salinity
(Dissolved Oxygen-DO, Total Dissolved Solid - TDS) and temperature;
Chemical parameters- mineral nutrient requirements, deficiencies,
toxicities, growth regulators (auxins, gibberellins, cytokinins and

abscisic acids); Growth media- types, propertics, uses, nutrient formula

and preparation of solutions.

3 | Hydroponic growing systems: Basic concepts and designs (closed and 15
open systems techniques, Nutrient Film Technique (NFT), Deep Water
Culture (DWC), Dutch Bucket and other small-scale systems), systems
layout.Strengthsandweaknessesofvarioussystems,siteconsiderations,

components and methods for nutrient delivery.

Organicfarming and its management: Organicfarmingand associated
management practices. Marketing oftheorganic produce.Government
institutesandpoliciesrelatedtoprotectedfarming.Pestanddisease

management.

4 | Studyofvariousinstrumentsusedinhydroponics. Preparation 15
of growth media for hydroponics.
Estimation of NPK, DO, TDS, pH of growing media.

Demonstrationofdifferentirrigationtechniquesinhydroponics

85
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Suggestedreadings

. Hnsan.l\.i.,Snbir,N.,Singh,A.K.,Singh,M.C.,Pmcl,N.,Khannn,I\A.,Rai,T.,l’ragnya,

P. (2018). Hydroponics Technology for Horticultural Crops, Tech. Bull. TB-ICN
188/2018. Publ. by I.A.R.L., New Delhi-110012 INDIA.

* Misra S, MisraS., MisraR,L. (2017). Soilless Crop production. Daya Publishing House,
Astral International (P) Ltd., New Delhi.

* Palaniappan S. P., Annadurai K. (2018). Organic Farming: Theory & Practice. Scientific
Publisher. 5. Goddek, S., Joyce, A., Kotzen, B., Burnell, G.M. (2019). Aquaponics Food
Production Systems. Springer, Cham.

. Joncs,J.B.(20l4).ComplcteGuidcforGrowingPlantsHydroponicaHy.CRCPress.

* Vayas, S.C, Vayas, S., Modi, H.A. (1998). Bio-fertilizers and organic Farming. Akta
Prakashan, Nadiad.

Semester X

DISCIPLINESPECIFICELECTIVE(DSE}-BIOINFORMATICSANDBIOSAFETYNORMS

No.ofHours-60

CREDIT DISTRIBUTTON, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle | Credits * . CreditdistributionoftheCourse Eligibility | Pre-requisite
Lecture Tutorial Practical/Practice ! criteria of the
3 Course
(ifany)
lhnmffn'm:lllcs 4 4 0 0 Honours Nil
and Bio-safety Degreein
Norms Botany

Sawsbin
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MASTEROFSCIENCEINBOTANY

Programme:) Im-(crq/ScimccinI)‘nruny Year: V Scemester:
X

Subject:Botany

Toursc:BOT
DSE 14

-

CoursceTitle:BioinformaticsandBiosafetyNorms

Cou rseoutcomes:Afterthecompletionofthecoursethestudentswillbeableto

1. Understand the basics of bioinformatics and develop awareness of the
interdisciplinarynature of this field.

2. Learnaboutbiologicaldatabases,sequenceretrieval,alignment,andphylogcnetic analysis
using various tools.
3. UnderstandthebasicconceptoﬂntellectualPropertyrights
Credits:4 DisciplineSpecificElective
Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules
Unit Topic No. of
Hours
(60)
1 IntroductiontoBioinformatics 15
Historical background; Aims and scope; Genomics, Transcriptomics,
Proteomics, Metabolomics, Systems biology. Role of bioinformatics in
drug discovery; Applications and Limitations of bioinformatics.
2 Biologicaldatabases 15
Introduction to biological databases - Primary, secondary and composite
databases; Study of following databases: NCBI (GenBank, PubChem,
PubMed and BLAST; introduction to EMBL, DDBJ, UniProt, PDB and
KEGG.
3 Basic concepts of Intellectual Property Rights (IPRs). The implications 15
of the Intellectual Property Rights on the Convention on Biological
Diversity (CBD).
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4 Biologicaldatabases(NCBI,EMBL,UniProt,PDB) Literature 1
retrieval from PubMed.

ProteinStructureretrievalfromPDB(inpdbformat)andvisualisation by
viewing tools (Ras Mol/ ] mol/Mol*/Swiss 3D Viewer/Pymol).

Suggestedreadings

*  Ghosh.Z. Mallick,B.(2008). Bioinformatics—PrinciplesandApplications, I stedition.
NewDelhi,Delhi:OxfordUniversityPress.

* Baxevanis, A.D., Ouellette, B.F., John (2005). Bioinformatics: A Practical Guide to the
Analysis of Genes and Proteins, 3rd edition. New Jersey, U.S.: Wiley & Sons, Inc.

* Roy,D.(2009).Bioinformatics, I stedition.NewDelhi,Delhi:NarosaPublishingHouse.

* Andreas, D., Baxevanis, B.F., Francis, Oucllette. (2004). Bioinformatics: A practical
guide to the analysis of genes and proteins, 3rd edition. New Jersey, U.S.: John Wileyand
Sons.

* Paroda. RS. & RK. Arora (1991). Plant Genetics Resources Conservation and
Management concepts and approaches. New Delhi.

* Krattigar.F.Anatole.etal.(1994Ed.)WideningPerspectivesonBiodiversity. Dehradun.

*  Yamin.F.(1995)TheBiodiversityConservationandintellectualPropertyRights.

Switzerland.

Semester X

DISCIPLINESPECIFICELECTIVE(DSE-ADVANCESINPLANTTAXONOMY

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THFE. COURSE,

CourseTitle Credits| ~ ~  CreditdistributionoftheCourse . | Eligibility | Pre-requisite
Lecture Tutorial Practical/Practice _ criteria of the
SR ~ Course
(ifany)
Advancesin
4 4 0 0 Honours Nil
Plant Degreein
Taxonomy Botany
88
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MASTEROFSCIENCEINBOTANY

1’I'ngrmnmc:Ma.v(crq/Scicm‘vinRnhm_l' Year: V| Semester:
X

Subject:Botany

7?011!‘5c:l3()T

CourseTitle:AdvancesinPlantTaxonomy
DSE 15

Courscoutcomes:Afterthecompletionofthecoursethestudentswillbeableto

Understandthenamingoftheplantthroughplantnomenclature.
Leamthephylogenyandclassificationofangiospermsofsystemtheiruseandutility.
Identifyvariousangiospermsfamilieswithspecifickeycharacters.
LeamvariousadvancedlooIsusedtostudyplamtaxonomy.
Understandthelatestmolecu’aanechniquesusedinplamtaxonomy.
Exploretheimpactofbioinformaticsonplantclassification.
Studytheroleofphylogeneticanalysisinplanttaxonomy.

R

Credits:4 DisciplineSpecificElective

Max.Marks: AsperUniv.rules Min.PassingMarks: Asper Univ. rules

Unit Topic No.of
Hours
(60)

1 History of different systems of classification (introduction only). 15
Important systems- Bentham and Hooker, Hutchinson, A. Takhtajan, A.
Cronquist, Robert Thorne, Angiosperm Phylogeny Group (APG V)
classification. A brief account of major contributions made by the
following taxonomists: C. Linnaeus, J.D. Hooker, William Roxburghand
Duthie., International Code ofNomenclature (ICN) forAlgae,Fungi, and
Plants.

2 Taxonomictools,histological,cytological,phytochemical,serological, 15
biochemical, and molecular techniques. Relevance of taxonomy to
conservation.

Modern techniques in plant taxonomy including: molecular
phylogenetic, DNA Bar Coding, DNA extraction, amplification,
sequencingandDigitalherbariumdatabase(AccessDigitalHerbarium
DataBase)Searchforrecordsofyourplantspeciesandrelatedtaxa.

v
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Compareyourspecimenswithdigitalrecords.

UscofElectrophoresis, PCR,HPLCandotherinstrumentsusefulin
moleculartaxonomy,Operational TaxonomicUnit(OTU)andOTU
Clustering.

Someimportantfamilies:Magnoliaceae,Myrtaceae,Scrophulariaceae, 15
Acanthaceae, Verbenaceac, Amaranthaceac, Cannabaceae, Moraceae,
Orchidaceae, Zingiberaceae, Cyperaceac, Poaccac.

Update the plant nomenclature with different website (Plants of the
WorldOnline(PWO)KewScience,GlobalBiodiversitylnformation
Facility (GBIF) International Plant Nomenclature Index (IPNI),
Tropicos), e-flora.

Tostudythevegetationtype(s)andflora(s)ofdifferentareasinthe local areas, 15
and training in collection and preservation.
Tostudythemoleculartechniquesusedinplanttaxonomy. To

study the advanced tools used in plant taxonomy

Suggestedreadings
KochharS.L.(2016).EconomicBotany.CambridgeUniversityPress,London.
Angiosperm PhylogenyGroup (APG-2016).An update of the Angiosperm Phylogeny
Group Classification for the orders and familics of flowering plants: APG V.
Botanical Journal of the Linnaean Society 181: 1-20.
Saxena,N.B.andSaxena,S.(2012).PlantTaxonomy.PragatiPrakashan.
SambamurtyA.V.S.S.(2010).TaxonomyofAngiosperms.I.K.International Pvt. Ltd.
Singh, G. (2010). Plant Systematics. CBS PUBE & DIST PVT Limited INDIA.
Sharma,0.P. (2009). Plant Taxonomy. Tata McGraw-Hill Publishing Company
Limited, New Delhi.

Gaur R.D. (1999). Flora of District Garhwal, N.W. Himalaya Transmedia, Srinagar
Garhwal.
Bhattacharya B. and B.M. Joshi. (1998). Flowering plants. Taxonomy and phylogeny

Norsa publishing house New Delhi.
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*  HeywoodV.H.andD.M.Moore.(1984).Currentconeeptinplanttaxonomy.

Systematicspecialvolume25. London,

* DavisP.H.andHeywood V.11L.(1973).Principlesofangiospermstaxonomy.Robertf?
E.KreignPub.Co.New York.

*  HeywoodV.H.(1970).PlanttaxonomyLondon.

*  BensenL.(1957).PlantClassificationreprint. Oxford&1B l.lN.Dclhi.

* LawrenceG.H.M.(1951). Taxonomyofvascularplants.MacMillanN.York.

Scemester X

DlSClPL[NESI’ECIFICELECTIVE(DSE}-PLANTBREEI)ING M

No.ofHours-60

CREDITDISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle Credits - CreditdistributionoftheCourse . Eligibility | Pre-requisite
Lecture Tutorial Practical/Practice criteria | of the
: course(if
any)
PlantBreeding 04 4 0 0 Bachclorof Nil
Science in '
Botany

MASTERSOFSCIENCEINBOTANY

Programme:MastersofscienceinBotany Ycar:V Semester:

X

Subject:Botany

Course:BOT CourseTitle:PlantBreeding
DSE 16
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CourscOQutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:

UndcrstnndthcprincipIcsoi‘planlln-ccding,inc[udingitsimp()rl:lntuc]|icvcmcnlszuul undesirable
consequences of plant breeding.

Understandtheprocessofhybridization,advantagesandlimitations.
Understandtheplantbreedingsystemsandheterosisandroleofmutat ioninplantbreeding.

Credits:4 DisciplineSpecificElective
Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules
Unit Topic No.of Hours

(60)

1 | Plant breeding: Introduction and objectives; breeding systems,
important achievements and undesirable consequences of plant
breeding); methods of crop improvement; Centres of origin and 15
domesticationofcropplants,plantgeneticresources,acclimatization;
selectionmethods

2 | Hybridization: Hybridization technique for self-pollinated and cross-
pollinated  crops.  Vgetatively  propagated plants—procedure,
advantages and limitations; Inbreeding depression and heterosis 15
(history, genetic basis and applications).
Cropimprovementandbreeding(roleofmutations:polyploidy;
distanthybridizationandbiotechnologyincropimprovement).

3| Effects of aneuploidyon plant phenotypes;Transmissionof
monosomicsandtrisomicsandtheiruses, Chromosomemapping  of
diploid and polyploidy species, evolution of major crop plants (wheat 15
and rice).

4 | Introduction to plant breeding techniques: handling and maintenance
of breeding populations, Study of pollination mechanisms in self-
pollinated and  cross-pollinated  crops, Selection methods: 15
Demonstration of pure-line selection and mass selection methods.
Study of polyploidy and its effects on plant morphology using
preparedslides/specimens,Chromosomeanalysis:Karyotypingand
chromosome mapping in diploid and polyploid species.

92
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Suggestedreadings

Gardner, E.J., Simmons, M.J. and Snustad, D.P. (1991).Principles of Genetics,
JohnWiley & Sons.

Allard,R.W (1 999).Principlcsoﬂ’lanlBrccding.JohnWilcy&Sons.

Rastogi, V.B.(2019).Genetics 4™Edition. MEDTECH: A Division of Scientific
International.

RussclP.J.(2010).Gcnetics-AMolecularApproach,PearsonEducationlnc.
SinghR.J‘(2002).PlantCytogenclics,CRCPress.

Singh,B.D.(2005).PlantBreeding:PrinciplesandMethods(7thEdition).Ka]yaniPublishcrs.
Strickbergch.W.(2008).Genetics,Pearson(PrenticeHall).

Acquaah,G.(201 2).PrinciplesofPlamGeneticsandBreeding.WiIey-Blackwell.
Watson,J.D.(201 3).MolecularBiologyoftheGenes,Banjamin.7"’Editi0n.
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Scmester-1

Undergraduate CertificateinBotany

GENERICELECTIVE(GE)-PlantCellBiology

No.ofHours-60
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE.
CourseTitle | Credits |~ CreditdistributionoftheCourse .| Eligibility | Pre-
\ Lecture Tutorial PracticalPractice | - criteria | requisiteof
| the ‘
| course(if
5 o ¥ any) g2
PlantCell 4 4 0 0
Biology PassedClass Nil
h X1
UNDERGRADUATECERTIFICATEINBOTANY
Programme: UndergraduateCertificateinBotany Year:1 Semester:1
Subject:Botany
Course:BOT PlantCellBiology
GE 1
CourseOutcomes:

Afterthecompletionofthecoursethestudentswillbeableto:
1. Understandtheplantcellstructureanditsfunction.
2. Understand the variouscell components and the general principles in
cellcommunication and interaction.

3.  Studythestructureand genomeorganizationofchloroplastandmitochondria.
Credits:4 GenericElective
Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules

\ g WV 1\ S
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Unit T()l)ic No.of
Hours
(60)
1 Principlesofmicroscopy,celltheory,structuralorganization 15
oftheplanteellanditschemicalcomposition,Cellwallstructure andfunction.
2 Plasmamembrane,  models,structuresandfunctions,Cytoskeleton, 15 ‘
organizationand role of microtubulesand microfilaments. |
3 Structureandfunctionsofnucleus,endoplasmic 20
reticulum,golgiapparatus,ribosomes,lysosomesandglyoxysomes,
chloroplast and mitochondria.
4 Demonstrationoftypesofcellsanddifferentcellorganelles through 10
slides/photographs .

SuggestedReadings

« Alberts,B..Hopkin,K.,Johnson,A.,Morgan,D.,Raff,M.,Roberts,K
Essential cell biology (5th ed.). W. W. Norton & Company, Inc.

+ Rastogi,V.B.CellBiology.MedtechSciencePress:ADivisionofScientific

International.

» Verma,P.S.andAgrawal,V K..CellBiology.(2016)S.ChandandCompany,New Delhi.

95
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Semester-I1

Undergraduate CertificateinBotany

* GENERICELECTIVE(GE)-PlantScience-I

7

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

No.ofHours-60

CourseTitle Credlts CreditdistributionoftheCourse- - - Eligibility | Pre-
o Lecture Tutorial Practical/Practice criteria | requisiteof.
: the
course(if
any)
4 4 0 0| PassedClass | Nil
PlantScience
-1

UNDERGRADUATECERTIFICATEINBOTANY

Programme: UndergraduateCertificateinBotany

Semester:
Il

Year:I

Subject:Botany

Course:BOT
GE2

PlantScience-I

CourseQutcomes:
Afterthecompletionofthecoursethestudentswillbe

1. Develop understanding about the classification and diversity of different microbes (viruses,
Algae, Fungi & Lichens) and their economic and ecological importance.

" Understandthestructureandreproductionofcertainselectedbacteria,algae, fungiand lichens.

. Dcvelopcriticalunderstandingonmorphology,anatomyandreproductionofBl}'ophytes,

Ly 19

Pteridophytes and Gymnosperms.
4. Understandthebasicconceptsofplanttaxonomy.

able to:

5. Underslandplammorphology,anatomyandembryology.

Credits:4

GenericElective

Max.Marks:AsperUniv. rules

Min.PassingMarks:AsperUniv.rules

96
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Unit

Topic No.of
Hours
(60)
1 Microbes: General characteristics, economicand ccological importance 15
of bacteriaandviruscs.
AIgac:GcncraIcharnclcristics;rangcoﬂhalIus,rcproduction and

cconomic importance

Fungi:Gcncralcharactcristics,rcproduction,ccologyandsigniﬁcancc.

2 Bryophytes:  General characteristics, reproduction andeconomic 20
importance.

Pteridophytes:  General characteristics, ecological and economic
importance.

Gymnosperms:  General characteristics, ccological and economic
importance.

IntroductiontoPlanttaxonomy,ICN,Herbariumandbotanical garden.

3 Plant Embryology: Embryo, types of ovules and embryo sacs; 15
endosperm; types of endosperm; dicot and monocot embryo,pollination,
fertilization.

Plant. Anatomy: Types of tissues, root and shoot apical meristems,

simple, complex and secretary tissues, structure of dicot and monocot
root, stem and leaf.

4 Demonstrationofrepresentativespecimensofeachgroup. 10

Demonstration o types  of embryo, ovules and cells through
slides/photographs.

SuggestedReadings

* Alexopoulos,C.J.,Mims,C.W.,Blackwell,M.(1996).IntroductoryMycology, 4thedition.
Singapore,JohnWileyandSons (Asia).

«  Kumar,H.D.(I 999).IntroductoryPhycology,2ndedition.Delhi,Delhi: AffiliatedEast- West.
Press Pvt. [Ad.

*  Bhamagar, 5.P. Moitra,A.(1996).Gymnosperms.New Delhi,Delhi:NewAgelnternational
(P)LtdPublishers,

* Parihar, N.S. (1991). An introduction to Embryophyta. Vol.I. Bryophyta. Prayagraj:
U.P.:Central Book Depot.
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* Tortora, G.J., Funke, B.R., Case. C.L. (2007). Microbiology. San Francisco, U.S.A: Pearson
Benjamin Cummings.

Ravcn,l’.l{.,Even,RF.,Eichhorn,S.E.(l 999).BiologyofPlants. NewYork,NY: W.H.Frceman
and Company Worth Publishers,

Singh,G.(ZOl2).PlanlSystcmatics:TheoxyandPractice,Brdedition.OxfordandlBH Pvt.Ltd. New
Delhi.
Semester-II1

UndergraduateDiplomainBotany

No.ofHours- 60

| B _ GenericElective:PlantScience-II

CREDITDISTRIBUTION ELIGIBILITYANDPRE-REQUISITESOFTHECOURSE,

CourseTitle | * Credits . CreditdistributionoftheCourse | ' Elgibility |

Lecture Tutorial Practical/Practice | criteri

PlantScience - 4 4 0 0
-1 Passed Nil
Class !

UNDERGRADUATEDIPLOMAINBOTANY

Programme: UndergraduateDiplomainBotany Year:II Semester:
m

Subject:Botany

Course:BOT PlantScience-II

GE3

CourseOutcomes:

Afterthecompletionofthecoursethestudentswillbeableto
1. Understandthebasicbiochemicalandphysiologicalprocessinplants.
Undersmndlhefundamenmlsofplanttissueculturetechniquesusedinmolecularbiology.

Understandtheconceptofbiodiversityanditsconservation.

S

Understandtheconceptsofplantbreedingmethodsandcropevolution.
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Credits:4 GenericElective
Max.Marks: AsperUniv. rules Min.PassingMarks:AsperUniv.rules
Unit Topic No.of
Hours
(60)
1 Plant Physiology and Biochemistry: Photosynthesis, respiration,nitrogen 15
fixation, carbohydrates, proteins, lipids and secondary metabolites.
2 Plant  Biotechnology: Plant tissue culture, recombinant DNA 15
technologyand techniques used in molecular biology.
Plant breeding methods and evolution of major crop plants,
economicsand utilization of plant resources.
3 Biodiversity and Conservation: Species, population, ecosystem, 15
ecological succession, environmental pollution, biodiversity, In situ and
ex situ conservation, International Union for Conservation of Nature
(IUCN), Climate change and its consequence.
4 Totestthepresenceofprotein,carbohydrateandlipidsingivensample. 15
Preparation of MS medium for tissue culture.
Visittosomein-situandex-situconservationsites.

SuggestedReadings

= Bajracharya, D., (1999). Experiments in Plant Physiology- A Laboratory

Manual. NarosaPublishing House, New Delhi.

* Frankel O.H, Brown A.D.H. and Burdon J.J. (1995). The Conservation by Plant

DiversityTechnicalguidelinesforthesitemovementofGermplasm
(1989)byFAOIBPGR.

* Hopkins,W.G.,Huner,N.P.,(2009).IntroductiontoPlantPhysiology.
JohnWileyandSons,U.S. A .4thEdition.

Pandey,B.P.(1999).EconomicBotany.S.Chand,NewDelhi.
Paroda  RS. and Arora  RK. (1991). Plant  genetic

KochharS.L.(2016).EconomicBotany.CambridgeUniversityPress, London.

resources

Conservation  andManagement.  InternationalBoardforPlantGenetic

99

2 WW/W'

CX Scanned with OKEN Scanner

&



Resources,(IBPGR),Rome,(Italy)
= Shantharam,S.andMontogmery,J.F.(1999).Biotechnology, Biosafetyand
Biodiversity. Oxford and IBH Publishing Co. Pvt. Ltd. New Delhi.

* Singh, BD. (2005). Plant Breeding: Principles and Methods. Kalyani
Publishers.7"cdition.

* TaizL. Zeiger,E. (2014).PlantPhysiology.SinauerAssociatesInc.,
U.S.A.6"Edition.

* Vasil,1.K.andThorpe,T.A(1994).PlantCelland TissueCulture.Kluwer Academic
Publishers, Netherlands.

Semester-1V

UndergraduateDiplomainBotany

- GenericElective:InheritanceinPlantBiology

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle |  Credits CreditdistributionoftheCourse Eligibility | Pre-

' Lecture Tutorial Practical/Practice criteria | requisitcof
the
course(if

Inheritancein 4 4 0 0 Passed Nil
Plant Biology class

UNDERGRADUATEDIPLOMAINBOTANY
Programme: UndergraduateDiplomainBotany Year:II lS \e/m ester:
Subject:Botany
Course:BOT InheritanceinPlantBiology
GE 4
100 |
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CourseOutcomes:

.'\llcrlhccmnplclionol‘(hccnursclhcslmlcnlmviIllw:\l)lcln
I Undcrslnndlhcconccplsandprinciplcsoﬁnhcrimnccnmlscxdclcnninzlli(m.

2, bmdcnlswilIgclfumiliarizcd\vi(hc:\usuIugcnlso('gcnclicchzmgcs(mululions).

I

Leamn how genetic information is used to detect discases and also to establish unique identity
of an individual.

Credits:4 GenericElective
Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules
Unit Topic No.of
Hours
(60)
1 Chromosomal Inheritance: Principles of Mendelian inheritance, 15
Incomplete dominance and co- dominance; Multiple allelism; lethal
alleles; Linkage and crossing over.
Extra-chromosomal  Inheritance:Chloroplast Inheritance, Cytoplasmic
inheritance.
2 Chromosome  structure and alternations in chromosome: Structural 20
altcralionsincln‘omosome:duplicalion,deﬁcicncy.invcrsionandtransloc
ation
Numerical alterationsin  chromosome: Euploidy, Ancuploidy and
Polyploidy.
3 Mutation:  spontaneous and induced mutation; physicaland 15
chemicalmutagens;Consequencesofmutation.
4 Demonstrationof different  stuructures of chromosomesand 10
changesinchromosomestructure

SuggestedReadings

Gardner,E.J. Simmons,M.J.,Snustad,D.P.(1991 )-PrinciplesofGenetics,8"edition.
NewDelhi,Delhi:JohnWiley&sons.

101
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Griffiths, A.J.F., Wessler, S.R., Carroll, S.B., Docbley, J. (2020). Introduction to Genetic
Analysis, 12th edition. New York, NY: W.I1. Freeman and Co.

Klug.\V.S.,Cummings,M.R.,Spcnccr,C./\.(202()).ConccptsofGenclics, 12%edition.
SanFrancisco,Ca]ifornin:BcnjaminCummings.

. Campbcll,N.A.,Urry,L.A.,Cain,M.L.,Wasscrmnn,S.A.,Minorsky,l’.V.,RCCCC,J.B. (2020).
Biology, 12th Edition. Harlow,England : Pearson

Semester-V

BachelorofScienceinBotany

B _ GenericElective:MedicinalPlantsofUttarakhand

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

~ CourseTitle Credits | CreditdistributionoftheCourse .~ ~ Eligibility | Pre-
: ' e Lecture Tutorial Practical/Practice |~ criteria | requisiteof
0 the o
| course(if
; i | iany)
Medicinal 4 4 0 0 Passed Nil
Plants of Class
Uttarakhand
BACHELOROFSCIENCEINBOTANY
Programme:BachelorofScienceinBotany Year:IIl | Semester:

\4

Subject:Botany

Course:BOT MedicinalPlantsofUttarakhand
GE S5

\ W&V W Sorebla
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2.
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CourscOutcomes:

Afterthecompletionofthecoursethestudentswillbeableto:

Undcrslmullhcdi\'crsil_\'anddislrilmtionoﬁncdicinalplmusinUltarnklmnd

Stud'\’thclcchniqucs/mclhodsforthcsustainablcutilizationofthcmcdicinalplants.

UnderslandlhccconomicimpOrtanccoﬁnedicinalplﬂntsofUtmrakhand.

Credits:4

GenericElective

L

Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules

Unit

Topic

No.of
Hours
(60)

General idea of Indian systems of medicine (Ayurveda, Siddha, Unani,
Tibetan, Yoga and Naturopathy) and the traditional medicinal system of

Uttarakhand.

Brief history, prospects and uses of important medicinal plants of
Uttarakhand Himalaya, scope and importance of medicinal plants,

challenges in medicinal plant sector.

20

Diversity, distribution, assessment and indigenous uses of threatened
medicinal plants of Uttarakhand. Collection and processingof medicinal

plants; methods for documentation of traditional medicine knowledge.

15

Promotion of medicinal plant sector at national level:
NationalMedicinalPlantBoardandStateMedicinalPlantBoards-

objectivesand functions. Other organizational initiatives for promotion
of MAPs at National and International levels. Demand and supply of
medicinal plants. Conservation, threats, IUCN Red list criteria and

management of threatened medicinal plants of Uttarakhand.

15

Qe
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4 l)cmonslmlimmndidcmificali0noI'somcim|mrlzm(|1mdicinal plants 10

SuggestedReadings

Anonymous. (2014). Herbal Wealth of Uttarakhand Vol. I & 1I. Central Council for

Rescarch in Ayurvedic Sciences, New Delhi.

Arbcr,A.(l999).HerbalplantsandDrugs.MangalDeepPublications.

Arya, D., Joshi, G.C. and Tewari, L.M. 2018. Crude drugs plants of Uttarakhand. Indu

Book Services Pvt. Ltd. (Publishers & Distributors) New Delhi.

Bhatt, D., Joshi, G.C., Tewari, L.M. and Pandey, N.C. (2020). Traditional Medicinal

Systems and Threatened Medicinal Plants of Kumaun, Western Himalaya, India. Indu

Book Services Pvt. Ltd. (Publishers & Distributors) New Delhi.

Chhetri, D.R. (2015). Medicinal Plants of the Himalaya: Production Technology and

Utilization. Agrobios (India).

* Chopra, RN, Nayar S.L. and Chopra, I.C. (1956). Glossary of Indian Medicinal Plants,
C.S.I.R, New Delhi.

= Kala,C.P.(201 0).MedicinalPlantsofUttarakhand:Diversity, Livelihoodand Conservation,
Biotech Books.

* Pandey, P.C, Tewari, L. and Pande, H.C. (2006). Folk Medicine and Aromatic Plants Of
Uttaranchal, Bishen Singh Mahendra Pal Singh, Dehradun.

* Sah,R.(2004).Nature’sMedicinalplantsofUttarakhand:Herbs,GrassesandFerns. Vol
[1.GyandodayaPrakashan,Nainital.

* Sah,R.(2004).Nature’sMedicinalplantsofUttarakhand: Tree,shrubsandClimbers.
Vol.I.GyandodayaPrakashan,Nainital.

= Tewari,L.M. Singh,N.,Upreti,K.andPangtey,Y.P.S.(2008).MedicinalPlantsof Ranikhet

Consul Book Depot, Nainital.
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Semester-V]

BachelorofScienceinBotany

A GENER_ICELECTIVE(G_E):GlohnlClimzllcCh:mgc

No.OFHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourscTitlc A Creditst] TR CreditdistributionoftheCourse’. Eligibility | Pre- -

Lecture Tutorial Practical/Practice L crite

Global 4 4 0 0| PassedClass

Climate
Change
BACHELOROFSCIENCEINBOTANY
Programme: BachelorofScienceinBotany Year:III | Semester:
VI
Subject:Botany

Course:BOT GlobalClimateChange
GE 6

CourseOutcomes:

Afterthecompletionofthecoursethestudentswillbeableto:
I. Understandtheglobalclimatechangesandglobalwarming.

2 Leamaboutthcmeasuresbeingtakenforthemitigationofclimatechangcs.

Credits:4 GenericElective

Max.Marks:AsperUniv. rules Min.PassingMarks: AsperUniv.rules

S S\
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o

= Singh.J.S.SinghS.P.andGupta,S.R.(2014) Ecology.,
EnvironmentandResourceConser\'alion.S.ChandandCompan_\'
Pvt.Ltd.,NewDelhi.

Unit Topic . No.of
5 Hours
I (60)
1 General concept of Global climate change, Impact of global warming | 15
and climate change, Greenhouse effect, Greenhouse gases, Carbon foot i
print, Carbon trading, Carbon sequestration. E J
2 Introduction to climate change adaptation, Mitigation strategies for 15 ‘
global warming, International initiative for mitigating global climate
changes; Inter govemnmental panel on climate change (IPCC); United
Nation Framework convention on Climate change (UNFCCC).
3 Climate change policy and intemational solutions, Conference of | 15 4
Parties (COP), Kyoto protocol; Montreal protocol; Paris Pact: India’s
initiatives for mitigating climate change.
4 Toassessthecarbonfootprintandcarbonsequestralionpotemialopf 15 '
differentforesttypes.
SuggestedReadings
. Singh,S.,Singh,P.,Rangabhashiyam,S.andSrivastava.K.K.(?—.OZI).
GlobalClimateChange,Elsevier.

* Mathez, E. A. andSmerdon, J. (2009).Climate Change- The Science of
Global Warming and Our Energy Future, Columbia University Press.
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SemesterVII

 GENERICELECTIVE(GE)}-MOLECULARBIOLOGY

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

o 1’C°_‘,j"f§.§tri.“|°>' CreditdistributionoftheCourse | ‘,"E!igibil_i_'ty._ Pre-requisite
e Lecture Tutorial Practical/Practice . criteria of the
| Course
: 3 i » ek ‘| (ifany)
Molecular
. 4 4 : Nil
Biology 0 0 Bn?hclm.of
Science in
Botany
BACHELORINBOTANYWITHHONOURS
Programme:MasterofScienceinBotany Year:IV | Semester:
VII
Subject:Botany
Course:BOT CourseTitle:MolecularBiology
GE7
Courscoutcomes:
AflerthccomplctionoflhecoursethestudentswiIlbcablc to
1. Learnthestructureandfunctionofnucleicacidsatmolecularlevel.
2. Understandtheconceptofcentraldogmaandgeneticcode.
3. LeammoleculardetailsofDNAreplicationanditstypes.
4. Understand transcription and translation including post-transcriptional and  post-
translational modifications of transcripts and polypeptides/proteins
Credits:4 GenericElective
Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules

o
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Unit Topic No.of
Hours
(60)

1 Nucleicacidsascarriersofgeneticinformation: 12
Experiments that established nucleic acids (DNA & RNA) as the carrier
of genetic information: Griffith’s, Hershey & Chase, Avery, McLeod &
McCarty and Fraenkel-Conrat’s experiment.
Structureandorganizationofthegeneticmaterial:

DNA double helix structure (Watson and Crick model); salient features
of DNA double helix. Types of DNA: A, B & Z conformations,

denaturation and renaturation (only melting profile- Tm), types of RNA

(mRNA and rRNA, tRNA).

"~

CentralDogmaandGeneticCode: 20
The Central Dogma, Genetic code and its salient features, Experiments

for deciphering Genetic code (Experiments by Nirenberg & Metthaeiand
Har Gobind Khorana).

Replicationof DNA :

Mechanism - initiation, elongation and termination; Enzymes and other
proteinsinvolvedinDNAreplication;Generalprinciples—bidirectional,
semiconservative and semi discontinuous replication (Replisome), RNA
priming (Primase & Primosome); Various modes of DNA replication,
including rolling circle, 6 (theta) mode of replication, replication of
linear ds-DNA. Replication of the 5’end of linear chromosome (end

replication problém & Telomerase).

3 MechanismofTranscription : 20
Transcription process in prokaryotes (Initiation, Elongation and
Termination); structure and function of RNA polymerase enzyme;

conceptofpromotersandtranscriptionfactors;majordifferences

betweenprokaryoticandeukaryotictranscription;conceptofpost
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transcriptional modifications (cukaryotic mRNA processing: 5' capping;

3" tailing).

MechanismofTranslation :

Translation in prokaryotes: Initiation, Elongation and Termination;
concept of charging of tRNA and role of aminoacyl synthetases;
ribosome structure and assembly(in prokaryotes and eukaryotes); major
differences between prokaryotic and cukaryotic translation; post-

translalionalmodiﬁcations(conceptofphosphorylation,glycosylation-
briefly).

4 Demonstration of double helicalstructurc of DNA, replication, 8

transcriplionandtranslationwithB—Dstructurelhroughpowerpoint

presentation
SuggestedReadings
= Lodish,H.,Berk,A.,Zipursky, S.L.Maztsudaira,P.,Baltimore,DandDarnell,.
(2016). Molecular Cell Biology (8" Edition). W.H. Freeman and Co., NewYork,

USA.
* Alberts, B., Bray,D., Lewis, J., Raff, M., Roberts, K. and Watson, J.D. (2014). Molecular
Biology of the Cell. Garland Publishing Inc., New York.6" edition.

* Watson,J.D.(2013).MolecularBiologyoftheGenes,Banjamin.7"Edition.

. Wolfe,S.L.(]993).MolecularandCellularBioIogy.WadsworthPublishingCo.Califomia.
* Stent,G.S.(1986). Moleculargenetics.BishenSinghMahendraPalSingh, Dehradun.
= Barry,J. M.andBarry.B.M.(1973).MolecularBiology, PrenticeHallofIndia.NewDelhi.
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SemesterVIl

_ GENERICELECTIVE(GE)-FUNDAMENTALSOFBIOCHEMISTRY

No.ofHlours-60 |

CREDITDISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle

" CreditdistributionoftheCourse. . = | Eligibility | Pre-requisite

Lecture Tutorial Practical/Practice | criteria | of the
C | course(if
| any)
Fundamentals 4 4 0 0 Bachelorof Nil
of Science in !
Biochemistry Botany

BACHELORINBOTANYWITHHONOURS

Programme:BachelorinBotanyWithHonours Year:1V | Semester:
VII

Subject:Botany

Course:BOT CourscTitle:FundamentalsofBiochemistry

GE 8

CourseOutcomes:

Afterthecompletionofthecoursethestudentswillbeableto:
1. Understandthestructure,classificationandfunctionsofbiochemicalcompounds.
2. Understandthestructure,functionsandbiochemicalpathwayofsecondarymetabolites.
3. Understandthecatalyticmechanismofenzymes,theirinhibitorsandregulation.

Credits:4 GenericElective

Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules
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Unit 'l'()l)ic No.of
Hours

(60)

1| Carbohydrates: structure  andfunction ofmonosaccharides 15

oligosaccharides, polysaccharides, Glycolysis, Feeder pathway
Lipids:Fat

mclnbolism(simplclipids,compoundlipids,dcrivcdlipids),fatmctabolis
m,[3-oxidationoffats.

2 | Proteins:  Amino acids, structure  of primary, secondary, 15

tertiary, quaternary proteins, Ramachandran plot, |
proteinSequencing.

|
Secondarymetabolites: Alkaloids,flavanoid,terpenoidandtheir

1
biosynthetic pathway. "

3 linzymology:Gcnemlaspccts,allostcricmcchanism,rcguIatory and 20
active  sites, isozymes,kineticsof enzymaticanalysis, Michaelis-
Menten equationand its significance, i
enzyme inhibition  (competitive,uncompetitiveand  non- ]1

competitive).

4 | Totestthepresenceofdifferentsubstratesingivensamples.

10
ToestimateR.Q.ofdifferentsubstrates.
Suggestedreadings
= Nelson,D.L.andCox,M.M.(2021).Lehninzer.Principlesof
Biotechnology. Macmillan,8" Edition.
» Srivastava,H.S.(2003).Elements of Biochemistry.  Rastogi  Publications,
Meerut.

= Cooper.T.G.(1977).ToolsinBiochemistry. WileyNewYork.

*  Bosch,C.(1972).Mechanism  ofProtein Synthesis  anditsRegulation.
ElsevierPub.Comp.N.York.

Ribonsen, T.(1 968).ThebiochemistryofAlkaloidesSpringerVerlog,Berlin
Meister,A.(] ‘)65).BiochemistryoﬁheAminoacids.2vols.AcademicPress,New York
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SemesterVIIN

___GENLRICELEHVE(GE)—METHODSINPLANTBIOLOGYANDTHEIRAl’l’LlCATlONS

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE

- CourseTitle Credits || __ CreditdistributionoftheCourse | * Eligibility | Pre-requisite
i Lecture Tutorial Practical/Practice criteria. .f‘:;q“he §
- S - Course
Methods in 4 4 0 0 .
; Bachelorof Nil
PlantBiology » .
and their Science in
L. Botany
Applications
BACHELORINBOTANYWITHHONOURS
Programme:BachelorinBotanywithHonours Year:1V Semester:
Vi
Subject:Botany

Course:BOTGEY

CourseTitle:MethodsinPlant
BiologyandtheirApplications

Courscoutcomes:Afterthecompletionofthecoursethestudentswillbeableto:

I Gain the knowledge of various techniques and instruments used for the study of plant
biology.
2. Understand the principles and use of light, confocal and electron microscopy, Principley

of centrifugation, spectrophotometry, chromatography, x-ray diffraction technique and
chromatography techniques.

Credits:4

GenericElective

Max.Marks:

Min.PassingMarks: Asper Univ. rules

Y
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Unit Topic No.ofHours
- (60)

1 Plantsand Intelligence 15
]mroductiontoplantlntelIigcnccandmemory-Historicalpcrspcctive,

Sensory Biology, Cell to cell communication, Self-recognition,
Recognition of neighbors and relatives,

2 PrinciplesofMicroscopy 20
Dissectionandlightandcompoundmicroscope,electronmicroscope (SEM
and TEM), importance of sample preparation for microscopy, staining
techniques, micrometry.

Histo-chemicalandlmmunotechniques
Antibodygeneration,detectionofmoleculesusingELISA,RIA, western
blot, immunoprecipitation, flowcytometry and immunofluorescence
microscopy, detection of molecules in living cells, in situ localization by
techniques such as FISH and GISH.

3 BiophysicalMethod 15 .
Molecular  analysis  using  UV/visible  and fluorescence,
spectrophotometer, circular dichroism, NMR and ESR spectroscopy.

Molecular structure determination using X-ray diffraction and NMR,
molecular analysis using light scattering, different types of mass
spectrometry and surface plasma resonance methods.

4 Demonstrationofdifferentinstrumentsusedinplantbiology 10

SuggestedReadings

TrewavasA.(2017).Thefoundationsofplantintelligence.InterfaceFocus7:201 60098.
http://dx.doi.org/10.1098/rsfs.2016.0098

Wilson,K.,Walker,J.(201 8).PrinciplesandTechniquesofBiochemistryandMolecular
Biology, Cambridge University Press.

Koller,D.(201 1).TheRestIessPlant.EditedbyEIizabethVanVolkenburgh,Ha\\'ard
University Press, Cambridge, Massachusetts, and London, England.
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SemesterVIII

[]

GENERICELECTIVE(GE)-TRADITIONALKNOWLEDGESYSTEM

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE

CourseTitle | Credits| CreditdistributionoftheCourse | Eligibility | Pre-requisite
[ e Lecture Tutorial Practical/Practice ! ',ﬂ,fi,‘“‘ﬁ“: ~ ofthe
| Course
Wiy | (ifany)
Traditional 4 4 0 0 Nil
i
Knowledge Ba'chclmiof |
Svstem Science in ;
y Botany
[
|
BACHELORINBOTANYWITHHONOURS
Programme:BachelorinBotanywithHonours Year:1V Semester:
VIII

Subject:Botany

CourseTitle:Traditional
KnowledgeSystem
Courscoutcomes:Afterthecompletionofthecoursethestudentswillbeableto:

Course:BOTGE10

1. Understandtheconcept,scopeandimportanceoftraditionalknowledge.
2. StudythetraditionalknowledgesystemsofmajortribalcommunitiesofUttarakhand.

. Explaintheneedforandimportanceofprotectingtraditionalknowledge.

W

4. Interprettheconceptsoflntellectualpropertyinordertoprotectthetraditionalknowledge.

Credits:4 GenericElective

Max.Marks: Min.PassingMarks:Asper Univ. rules
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Unit Topic No.ofHours 5
(60) |

1 Traditional knowledge: Introduction, nature and characteristics, scope and 20
importance, Kinds of traditional knowledge (Unani/Siddha/Ayurveda),
lndigcnousKnowledgc(lK),characteristics,traditionalknowledge Vis-a-vis 1
indigenous knowledge, traditional knowledge of Uttarakhand.

Protection of traditional knowledge: The need for protecting traditional
knowledge Significance of TK Protection, value of TK in global
economy, Role of Government to harness TK.

2 Traditional knowledge and intellectual property: Systems for protection of 15
traditional knowledge, Legal concepts for the protection of traditional
knowledge,Patentsandtraditionalknowledge, Strategiestoincrease ;
protectionoftraditional knowledge,GeographicalIndications(GI). 1

3 Aspects of Biodiversity and Indian Traditions: Traditional knowledge of 15 |
Uttarakhand: With special reference to food, agriculture and medicine.
Tribal communities (Raji, Bhotia, Tharu and Boxa) of Uttarakhana: their ‘\
culture and traditional knowledge on the uutilization of plants. Traditional ?
Knowledgeanditimplicationinmodernsociety, TraditionalKnowledge
DigitalLibrary(TKDL).

4 Methodsofdocumentingusesofplantsintraditionalpractices 10

Suggestedreadings

« Jha,A.(2009).TraditionalKnowledgeSysteminIndia,

= Kappor,K.().KnowledgeTraditionsandPracticesofIndia.

» Pande,P.C.MadhyaHimalayiSanskritimeinGyan,VigyanevamParavigyan.

» Ram Reddy,S. Surekha ,M. and Krishna Reddy,V (2016). Biodiversity Traditional
Knowledge Intellectual Property Rights .Scientific Publishers.

« Unnikrishna,P and Suneetha, M. (2012). Biodiversity, traditional knowledge and
community health: strengthening linkages. Institute for Advanced Studies, United
Nations University ,Tokyo.

= TKDL(www.tkdl.res.in)onlineresources.
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ScemesterIX

- GENERICELECTIVE(GE)}-FORESTECOLOGY

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE

Cpursc | Credit| ~  CreditdistributionoftheCourse. |  Eligibili | Pre- i
Title S EaT Lecture | Tutorial | Practical/Practice |  ty requisiteof
~ criteri | thecourse( .
e ifany)
ForestEcology 4 4 0 0 Honours Nil
Degreein
Botany

MASTEROFSCIENCEINBOTANY

Programme:MasterofScienceinBotany

Year: V | Semester:I1X

Subject:Botany

GE 11

Course:BOT CourseTitle:ForestEcology

CourseOutcomes:

Afterthecompletionofthecoursethestudentswillbeable to:

1. Understandthestructureandfunctionofforestecosystem.
2. Understandmethodsforstudyingvegetation,communitypatternandprocesses,
ecosystem function, biodiversity, carbon stock and carbon sequestration.

3. Understandthestudentstounderstandthelinkagebetweenhumansandforests.

Credits:4

GenericElective

Max.Marks:AsperUniv.rules

Min.PassingMarks: AsperUniv. rules

e
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Unit Topic No.of
Hours
(60)

1 GeneralAspectsofForests: Forestecologyandforest 15
ccosystems,Importanceofforestsinenvironmentalconservation
PrimaryProductivityandDetritusPool;Formulationsof Primary
Productivity: Photosyntheticpathways and their
significance;AllocationofNetprimaryproductionand biomass
accumulation; Measurementof ~ biomass  and  primary
productivityinforestecosystemsoftheworld;Plantbiomassand
turnover;HumanUse of productivity.

2 Litter fall in Forest Ecosystems; determininglitter fall, factors 15
affectingit; Forestlitter:typeoflitter;Coarse Woodydebris;  forestfloor
litter mass. .

Detritus Pathway of Energy Flow and DecompositionProcesses:
Decomposerorganismsandtheirtrophicinteractions;
decompositionprocesses;Measurements of Litter
decomposition; decomposition rate.
Nutrientcyclinginforestecosystems:nutrientcyclemodels  in  forest
ecosystem.

Nutrientsupply and uptake, Roleof mycorrhizaein nutrient
cycling;Nutrientconcentrationandstorageinvegetation.

3 Succession:Overview  onforestsuccessionwithfocuson ~ Himalayan 20
forest ecosystem; Attributes of species of different successional
stages
Major forest types of forest India: Forest classificationof India;
ForestofHimalayawithparticularreferencetoSal,Pineand
Oakforests. r
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GIobalclimatcchangesandforests.
Man and forest: Commercial exploitationof  forest, shifting

agriculture;settled agriculture;structure and

functioningofCentralHimalayan/\groecosystcm.

chcncrationstatusofmajorforcstlrccswith respecttoacute

vs.chronichumandisturbancc;Shif(ingculli\'ationpracticcs.

Assessment  of forest

biomass, carbon  scquestration, primary 10

produclivilyandrcgcncrationpallcrnofdiffcrcnlforcsts.

Suggestedreadings

Bir,S.S.andCIm(ha.G.S.( 1988) ForestVegetationCh

aracteristics
ofIndianHills. Today andTomorrow sPrinters& P

ubl. ,NewDelhi.

Misra,R ( 1968).Ecology WorkBook ( Nford&IBI IPublishingCo.New Delhi.
l’uri,G.S..Mchcr-lImnji\ﬁ.‘\l..(iume K andPuniR K.(1960).
ForestEcology.OxfordandIBHPub Co Pvi.NewDelhi.
Singh,).S.and.Singh,S.P.(2014) Forestof} limalaya:structure,
|7uncli()n:mdImpuc(niM;m,(i.\';mudn_\';nI'r;\k;uh:m.Nninitul.lndia.
Singh.).S.SinghS.P.andGupta,S R (2014) Ecology, Environment
:mdRcsourcc('unscr\'uliun.S.(‘h;lml;nult"um[mn)l‘\'l.l,ld New Delhi.
Waring, R H.andSchlesinger, W H.(1983) Forestcos

ystems:Concepts
andManagement. AcademicPress,New York.
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SemesterIX

z : _ GENERICELECTIVE(GE)-HERBARIUMTECHNIQUES

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITYAND PRE-REQUISITES OF THE COURSE

CourseTitle |  Credits| " CreditdistributionoftheCourse |
i .| Lecture Tutorial Practical/Practice |
. 4
Herbarium 4 0 J Honours Nil
Techniques Degreein
Botany
MASTEROFSCIENCEINBOTANY
Programme:MasterofScienceinBotany Year: V Semester:
IX
Subject:Botany
Course:BOT CourseTitle:IntroductionofHerbariumAndItsSignificance
GE 12
Courseoutcomes:Afterthecompletionofthecoursethestudentswillbeableto
1. UnderstandtheprocessingandimportanceofHerbarium.
2. LearnaboutthepreparationofFlora.
3. Learnthebasictechniquesofclassification.
4. Understandthecollectionandidentificationofplants.
Credits:4 GenericElective
Max.Marks: AsperUniv.rules Min.PassingMarks:Asper Univ. rules
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Unit

Tapic No.of
Hours
(60)

1 Herbarium: History,Introduction,Methodsof Collectionof 20
Specimens, Toolsand Equipment,Botanical
Gardcns.Hcrb:\riumPreparation(a.Poisoning,b. Pressing,c.
Drying,d.

Mounting,e.Documentation,f.Arrangement,g.Maintenance
h.Cataloging)

2 Typesof herbaria (International,National,Regionaland 15
Uni\'ersity,Medicinalplant,EconomicalIy importantplant,
Agriculturalherbaria),ImportantherbariaoftheWorld,Major
Herbariainlndia, Acronym.

3 RoleofHerbariuminTeachingandResearch,Functionof 15
HerbariumandConservation,Digitization, VirtualHerbarium.

4

Visit to herbarium; demonstration and pre;:)aration of 10

herbariumfromlocalflora

Suggestedreadings
Saxena,N.B.andSaxena,S.(2012).PlantTaxonomy.PragatiPrakashan.
Jain,S.K.andRao,R.R.(1976).AHandbookofFieldandHerbariumMethods.
SambamurtyA.V.S.S.(2010).TaxonomyofAngiosperms.I.K.InternationalPvt. Ltd.
Singh,G.(2010).PlantSystematics. CBSPUB&DISTPVTLimitedINDIA.

Sharma,O.P.(2009).PlantTaxonomy.TataMcGraw-HilIPublishingCompany Limited,
New Delhi. :

Gaur R.D. (1999). Flora of District Garhwal, N.W.HimalayaTransmedia,

SrinagarGarhwal.
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SemesterX

 GENERICELECTIVE(GE):LICHENOLOGY

No.ofHours-60

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Afterthecompletionofthecoursethestudentswillbeableto:

1. Understandthegeneralcharacters,structure,types,reproductionandvarioushabitatsof lichens.
Developconceptualskillaboutidentifyingfungiandlichens.
Understandthephysiologyandbiochemistryoflichens.
Studytheecologicalandeconomicimportanceoflichens.
Gainknowledgeaboutthemajorlichenfamiliesandtheirrepresentativegenera.

(U I SO FS I S ]

Cpu\rsc Ql‘é(litsf- CreditdistributionoftheCours Pre- o
Title : Lecture | Tutorial | Practical/Practice | requisiteof
; , i | thecourse(
ifany)
Lichenology
4 4 0 0 Botanyin Nil
Honours
Degree
MASTEROFSCIENCEINBOTANY
Programme:MasterofScienceinBotany Year: V | Semester:
X
Subject:Botany
Course:BOT CourscTitle:Lichenology
GE 13
CourseOutcomes:

Credits:4

GenericElective

Max.Marks:AsperUniv. rules

Min.PassingMarks:AsperUniv.rules

¢
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Unit

Topic

No.of

Demonslrationofdifferentlichenspecimens

Hours
(60)
I 1 Introduction,Gcncralcharaclcristicsoﬂichcns,historyof 20
Lichcnology.colIcctionnndprcscrvationoﬂichcns, habitatand
growthformof lichens.
Classificationoflichens.
T\'iorphologyandanatomyoﬂichens,Reproductioninlichens.

2 Physiology and chemistry of lichens, ecological and economic 15
importance of lichens, Overview of some common lichens of
UttarakhandHimalaya.

3 Salientf:eaturcsofparme]iaceae,Lecanoraceac,Teloschistaceae,Ranfz;lin:ac N 15
eae, Physciaceae, Collemataceace, Candelariaceae,

PeltigeraceaecandUsneaceae.
4 Methodstoidentifydifferentlichens. 10

Suggested readings

Awasthi,D.D.(2000).Handbookoﬂichens,BishenSinghMahendrapaISingh: Dehradun
India.

* Arya,V. Kumar,B.and Arya,P.(ZOI9).LichenWealthoﬂJttarakhandHima]aya.Lap

Lambert Academic Publishing.

Awasthi,D.D.(2007).Acompendiumofthemacrolichensoﬂndia,NepalandSrilanka.

DehradunBishenSinghMahendrapalSingh:DehradunIndia.

Sati, S.C. and Pant, P. (2023). A test Book on Lichens: The Endolichenic Fungi. Elite
Publishing House, New Delhi.

Webster,J.(1985 ).IntroductiontoFungi‘CambridgeUniversityPress.Nchork.

(P
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SemesterX

~ GENERICELECTIVE(GE)PALAEOBOTARY

No.ofHours-6()

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

g.orrsc : Cr@glits'z _ CreditdistributionoftheCours Pre-
itle 1 Lecture | Tutorial | Practical/Practice requisiteof
thecourse(

ifany)

Paleobotany
4 4 0 0 Honours Nil
Degrecin
Botany

MASTEROFSCIENCEINBOTANY

Programme:MusterofScienceinBotany Year: V | Semester:X

Subject:Botany

Course:BOT CourseTitle:Paleobotany
GE 14

CourseOutcomes:
Afterthecompletionofthecoursethestudentswillbeableto:
1. Tounderstandtheimportanceofpaleobotanyinplantscience.
2. Tounderstandtheprocessoffossilizationandfactorsaffectingtheprocessoffossilization.

Credits:4 GenericElective

Max.Marks:AsperUniv.rules Min.PassingMarks:AsperUniv. rules
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Unit Topic No.of
Hours
(60)

1 DefinitionandimportanceofPaleobotany, PrinciplesofPaleobotany 20
Geological time scale
Fossil;Definition,typesandmodeofpreservation
Fossilization:Theoriesandfactorsaffectingtheprocessoffossilization
Nomenclature and reconstruction of fossil plants

Mcthodsofstudyof fossilsandcarbondatingtechnique

2 Origin and evolution of life: Overview of the carliest environment on 15
Earth, Basic concepts and theories about origin of life.
Applied Palcobotany: Fundamentals of  palco-floristics,

paleogeography, palcoccology and paleoclimatology

N

3 Colonizationofland:Emergenceofscedplants,appearanceofangiosperms.b |
asicconceptofcontinentaldrift, Palcobotanyinindia,

Gondwanaflora

4 Demonstration  of - different  types  of  fossils  through  preserved 10

specimens

Suggestedreadings
«  C.A.Armold.(1947).AnintroductiontoPaleobotany

» 1.Walton.(1940). Anintroductiontothestudyoffossilplants

. N
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SkillEﬁllaitcc1||éll(Cmusc:MushmomCultivalinnl

No.ofHours-45

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle .| - Cre CreditdistributionoftheCourse |~ | = Eligibility | Pre-
Lecture Tutorial Practical/Practice |~ criteria | requisiteof -
| Course .
s li(ifany) o 00
1 0 1 Nil
Mushroom }’ass}g]l
Cultivationl class
SkillEnhancementCoursesinBotany
Programme:SkillEnhancementCoursesinBotany Year:1 Semester:I
Subject:Botany
Course:BOT MushroomCultivationl
SEC MCl1
CourseOutcomes:

Thesuccessfulstudentswillbeableto:

1. Understandtheeconomicimportanceofmushroomcultivation.
2. Tolearnthebasictoolsandtechniquesusedinmushroomcultivation.

3. Tolearntheskillsfordevelopingcommercialenterpriseofmushroomcultivation.

Credits:2

SkillEnhancementCourse

Max.Marks:AsperUniv. rules

Min.PassingMarks:AsperUniv.rules
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of mushroom cultivation in India
Nutritional andmedicinalvalueof mushrooms

Importantedibleandmedicinal mushrooms

Unit Topic No.of
Hours

(15)
1 Introductiontomushroomsandtheireconomicimportance Scope 15

ractlcaI/LabCourseBOTSECMClP

Visittomushroomcultivationlaboratory/farm

Unit Topic No.of
Hours

30)

1 Fieldvisittothenearbyareaforidentificationofnaturallygrowingmushroom species 30

Collection techniques and preservation of mushrooms

Introductiontolaboratoryequipmentformushroomcultivation

~ SkillEnhancementCourse:MushroomCultivationll =

No.ofHours-45

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle | Credits [~ CreditdistributionoftheCourse
' ; : e Lecture Tutorial Practical/Practice
2 1 0 1
Mushroom
Cultivationll
126
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Skilll’.nh:\nccmcnlCnurscsinBoMny
I’rngr:nnmc:SkillEnh:mccmcntCourscsinlinluny Year:l Semester:11
Subject:Botany
Course:BOT Mushroom CultivationIT
SEC MC2

Credits:2 SkillEnhancementCourse
Max.Marks: AsperUniv. rules Min.l’nssingMarks:AsperUniv.rulcs
Unit Topic No.of
Hours
_ as)
1 Spawnandthe methodsofspawn production 15
Selectionandpreparationofsubstmtes(compost)formushroomcultivation
Sterilization and pasteurization techniques
Storageandtransportationofspawnandsubstrates
[ Practical/LabCourseBOTSECMC2P i
Unit Topic No.of
Hours
30)
1 Preparationandmultiplicationofspawn Procedure 30

for testing the spawn quality

substrate preparation for different mushroom species

MethodsandequipmcmusedinstcriIizatiomndpastcurizationofcompost Methods of

%
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L : Skilll".nhancgmé‘nlC_nmsc:.\Insln-«mm(fnlli\'nlionlll
No.ofHours-45
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE, COURSE,

CourseTitle Credits * CreditdistributionoftheCourse. |7 Elgibility | Pre-
Lecture Tutorial Practical/Practice |, 7 ."'vcrileria requisiteof
b the
.| Course
S (ifany)
2 1 0 1 Nil
Mushroom
CultivationIIl
SkilIEnhancementCoursesinBotany
Prngrammc:SkiIIEnhancemcn(CourscsinBotany Year:Il | Semester:1I1
Subject:Botany } -
Course:BOT MushroomCultivationIII -
SEC MC3
Credits:2 SkillEnhancementCourse }
Max.Marks: AsperUniv. rules Min.PassingMarks:AsperUniv.rules
Unit Topic ] No.of
Hours
as)
1 Cultivation of Button mushroom 15

Cultivation of Oyster mushroom
CultivationofShiitakemushroom

Cultivationofmedicinalmushrooms(CordycepsandGanoderma)

%/ 128 -
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[ | Practical/LabCourseBOTSECMCAD il

Unit Topic No.of
Hours

30)

1 InoculationandIncubationtechniquesofspawn. 30

Monitoring of growth in cultivation rooms

Methodsofharvestingandqualityassessmenttechniques Yield

estimation in different cultivation methods

SkillEnhancementCourse:MushroomCultivationTV

No.ofHours-45

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle Credits s CreditdistributionoftheCourse = ; ~ Eligibility | Pre- :
Lecture Tutorial Practical/Practice | - ‘criteria | requisitcof
the
Course
(ifany)
2 1 0 1 Nil
Mushroom
CultivationlV
SkillEnhancementCoursesinBotany
Programme:SkillEnhancementCoursesinBotany Year:I1 Semester: 1V
Subject:Botany
Course:BOT Mushroom CultivationIII
SEC MC+4
Credits:2 SkillEnhancementCourse
Max.Marks:AsperUniv. rules Min.PassingMarks: AsperUniv.rules
@/ |
%‘ 2anably
i
\\\
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Unit Topic No.of
Hours
(15)
1 Common discases impacting the cultivation of mushrooms 15
Methodsforcontrollingdiseaseduringmushroomeultivation
Pest management during mushroom cultivation
Hygieneandsanitationofcultivationrooms
Practical/LabCourseBOTSECMC4P. - J
Unit Topic No.of
Hours
30)
1 Identificationofcommondiseasesinmushrooms 30

Isolation of pathogens from mushrooms
Studyofbio-controlagentsusedtoprotectmushrooms Training

on integrated pest management

\Ww
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l SkillEnhancementComrse:MushroomCultivation V

No.ofHours-45

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle Credits _ CreditdistributionoftheCourse - Eligibility | Pre-
Lecture Tutorial Practical/Practice  criteria rrquisittnf
5 the
.| Course
o 0| (ifany)
2 1 0 1 Nil
Mushroom
CultivationV
SkillEnhancementCoursesinBotany
Programme:SkillEnhancementCoursesinBotany Year:III | Semester:V

Subject:Botany

Course:BOT MushroomCultivationV

SEC MC5
Credits:2 SkillEnhancementCourse
Max.Marks: AsperUniv. rules Min.PassingMarks: AsperUniv.rules
Unit Topic No.of
Hours
(15)
1 Methods for storage of mushrooms 15

Valueaddedproductsfrommushrooms
Nutraceutical from the mushrooms

Safetystandardsinmushroomproducts

@.«/ SunabA
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L' ~ Practical/LabCourseBOTSECMC5P

i

Unit Topic No.of
Hours

(30)

1 Techniques of drying and preservation of mushrooms 30

Developmentofvalueaddedproductsfrommushrooms Quality
testing of mushroom products

Visittomushroomprocessing unit

_ SkillEnhancementCourse:MushroomCultivation VI

No.ofHours-45

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle | Credits'| © ' " CreditdistributionoftheCourse . Eligibility | Pre-
e Lecture Tutorial Practical/Practice criteria | requisiteof
the
Course
! : (ifany)
2 1 0 1 Nil
Mushroom
Cultivation6

SkillEnhancementCoursesinBotany

Programme:SkillEnhancementCoursesinBotany Year:1Il | Semester:V1

Subject: Botany

Course:BOT MushroomCultivationVI

SEC MC6
Credits:2 SkillEnhancementCourse
Max.Marks:AsperUniv. rules Min.PassingMarks: AsperUniv.rules

R LA
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No.of

Unit Topic
Hours
(15)
1 Government schemes and subsides in mushroomeultivation 15
Cost-benefitanalysisforsettingamushroomeultivationunit
Marketing strategies for mushrooms
Supplychainmanagementfor mushrooms
~ Practical/LabCourseBOTSECMCGP ‘ |
Unit Topic No.of
Hours
(30)
1 Preparationofabusinessplanformushroomfarm Market 30

survey on the demand of mushrooms

Interactions with successful mushroom entreprencurs

Liaisingwiththemushroom’sscllers/users(hostels,restaurants,vegetablesellers)

SuggestedReadings

Bahl,N.(2000).HandbookoMushrooms.Oxford&IbhPublishingCo.PvtLid.

Marimuthu, T. Krishnamoorthy, A.S. Sivaprakasam, K. and Jayarajan. R.
(1991). Oyster Mushrooms, Department of Plant Pathology, Tamil Nadu

Agricultural University, Coimbatore.

Swaminathan, M. (1990). Food and Nutrition. Bappco, The Bangalore Printing
andPublishing Co. Ltd., No. 88, Mysore Road, Bangalore - 560018.
Tewari,P.andKapoor,S.C.(1988). Mushroomeultivation,MittalPublications, Delhi.
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SKillEnhancementCourse:Hydroponics|

No.ofHours-45

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CoursceTitle Credits CreditdistributionoftheCourse Eligibility | Pre-
Lecture Tutorial Practical/Practice criteria | requisiteof
the
Course
(ifany)
2 1 0 1 Nil
Hydroponicsl
; SkillEnhancementCoursesinBotany
|
i
' Programme:SkillEnhancementCoursesinBotany Year:I Semester:1
|
Subject:Botany
Course:BOT Hydroponicsl
SEC H1
CourseOutcomes:

Thesuccessfulstudentswillbeableto:

1. Developa thoroughunderstandingoftheconceptsofHydroponics

2. Swdentswill betrainedinestablishinghydroponicfacility.

3. Studentswillunderstandvariousgovernmentpoliciesinmarketingofhydroponic produce.
Credits:2 SkillEnhancementCourse

Max.Marks:AsperUniv. rules

Min.PassingMarks:AsperUniv.rules

Bh—
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Unit | Topic No.of
| Hours
(15)
1 Introduction,Basicprinciplesofhydroponics Importance 15
and scope of hydroponic system
Types of hydroponic systems: Nutrient Film Technique (NFT), Deep
Water Culture (DWC), ebb and flow, drip irrigation and wick system
Advantagesanddisadvantagesofhydroponicsovertraditionalfarming
| ]  PracticallLabCourseBOTSECHIP.
Unit Topic No.of
Hours
30)

1 Settingupabasichydroponicsystem 30
Identifying different hydroponic setups and their components
Introductiontodifferentgrowingmediaforhydroponicsystem.

SkillEnhancementCourse:HydroponicslII .
No.ofHours-45
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE
CourseTitle | Credits |- __ CreditdistributionoftheCourse =~ | Eligibility | Pre-
Sl Lecture Tutorial Practical/Practice | criteria ,réquiS“ﬁQf_ ;
e
*' | Course
(ifany) =
2 1 0 1 i
, , Skill NE
Hydroponics Enhanceme
1 nt Courses
in Botany
135
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SkillEnhancementCoursesinBotany

Programme:SkillEnhancementCoursesinBotany

Year:1 Semester:I1

Subjeet:Botany

e

Course:BOT Hydroponicsll
SECH2
Credits:2 SkillEnhancementCourse
Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules
Unit Topic No.of
Hours
- (15)
1 Basic plant physiology relevant to-hydroponics 15
Essential nutrients and their role in plant growth
Nutrientsolutions: Preparationandmanagement pH
and EC balancing in hydroponic systems
Waterqualitymanagementandfiltrationtechniquesin hydroponic
system
Practical/LabCourseBOTSECH2P ]
Unit Topic No.of
Hours
(30)
1 Preparingandadjustingnutrientsolutionsforhydroponicfarming 30
136
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Testing and adjusting pH and EC levels
Identifyingnutrientdeficienciesandtoxicities

Toknowaboutsetuppreparationofdifferenthydroponicsystem

SkillEnhancementCourse:HydroponiesIIT 4 J

No.ofHours-45

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle Credits ‘ CreditdistributionoftheCourse . . P!‘¢¥- '
Lecture Tutorial Practical/Practice requisiteof
[ the ;
| Course
: ' AN | (ifany)
2 1 0 1 Nil
Hydroponics
M1

SkillEnhancementCoursesinBotany

Programme:SkillEnhancementCoursesinBotany Year:II Semester:IIl

Subject:Botany

Course:BOT HydroponicsIII
SECH3

Credits:2 SkillEnhancementCourse

Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules

Unit Topic No.of
Hours

D)
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1 Designingsmall-scaleandcommercialhydroponicfarms 15

r\/tanagon'nenlofenvironmcntalfactors:Light,tcmpcralure,humidity, and

C0O2 management
Waterandnutrientrecirculati‘ontechniques

Commonpestsanddiscasesinhydroponicsandtheirmana gement

__ Practical/LahCourseBOTSECH3P
Unit Topic No.of
Hours
_ 30)
1 Designingandassemblingahydroponicsystem 30
Installingandmaintainingenvironmentalcontrolsystems
System maintenance and troubleshooting
Pestanddiseaseidentificationandtheirmanagement
L SkillEnhancementCourse:HydroponicsV. =~ it ]
No.ofHours-45
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE
CourseTitle Credits Creditdistributionofthe Course Al Eligibility | Pre-
Lecture Tutorial Practical/Practice ‘"'i"_"iﬂ requisiteof
¢ ‘ the
Course
; (ifany)
2 1 0 1 Nil
Hydroponics
1A%
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SkillEnhancementCoursesinBotany

Programme:SkillEnhancementCoursesinBotany Year:Il Semester:1V

Subject:Botany

Course:BOT HydroponicsIV

SECHA4
Credits:2 SkillEnhancementCourse
Max.Marks:AsperUniv. rules Min,PassingMarks:AsperUniv.rules
Unit 'Topic No.of
Hours
()
1 Selection of crops suitable for hydroponic cultivation 15
Propagationandtransplantingtechniquesinhydroponicsystem.
Growth cycles and yield optimization
Verticalfarmingtechniquesandurbanhydroponics
Organichydroponicsandsustainablepractices
Practical/LabCourseBOTSECH4P
Unit Topic No.of
Hours
30)
1 Growingleafygreenvegetables,herbs,andfruitingplantsinhydroponic systems| 30

Implementingverticalfarmingtechniques

Experimentsrelatedtoorganichydroponicsolutions

139
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Intercroppingandmixedcroppinginhydroponics

_ SkillEnhancementCourse:HydroponicsV WG J

No.ofHours-45

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle Credits | CreditdistributionoftheCourse Eligibility | Pre-
Lecture Tutorial Practical/Practice criteria | requisiteof
the
: Course
i . (ifany)
2 1 0 1 Nil
HydroponicsV

SkillEnhancementCoursesinBotany

Programme:SkillEnhancementCoursesinBotany Year:III | Semester:V

Subject:Botany

Course:BOT HydroponicsV
SECHS5

“ e -
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Credits:2

SkillEnhancementCourse
Max.Marks:AsperUniv. rules :Min.l’assing)larls:.-\sp:rUniv.rulrs .
Unit Topic T No.of
Hours
as
1 MarketvalueofhydroponicfarmingMarketanalysisandbusiness planning 15
Cost-benefitanalysisforsettingaHydroponicsystem
Branding, marketing, and selling hydroponic produce
Certificationandregulatoryguidelinesforhydroponicproduce
~ Practical/LabCourseBOTSECHSP , : |
Unit Topic | No.of
' Hours
30)
1 Creatingabusinessplanforahydroponicfarm 30
Marketresearchandanalysis-Packaging, labeling.andpricingstrategies Visit to
a commercial hydroponic farm
SkillEnhancementCourse:HydroponicsVI j
No.ofHours-45
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE. COURSE
CourseTitle Credits : CreditdistributionoftheCourse Eligibility | Pre-
Lecture Tutorial Practical/Practice criteria | requisiteof
' the
Course
(ifany)
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2 1 0 1 Nil
Hydroponics6
SkillEnhancementCoursesinBotany
Programme:SkillEnhancementCoursesinBotany Year:III | Semester:VI

Subject:Botany

Course:BOT HydroponicsVI

SECH 6
Credits:2 SkillEnhancementCourse
Max.Marks:AsperUniv. rules Min.PassingMarks:AsperUniv.rules
Unit Topic No.of
Hours
— (15)
1 GovernmentschemesandsubsidesinHydroponicfarming 15
Recent trends and innovations in hydroponics
Research methodologies in hydroponic agriculture
Climate-resilient hydroponic farming techniques
Policyandfutureprospectsofhydroponics
Practical/LabCourseBOTSECHGP
Unit Topic No.of
Hours
(30)
1 PreparationofabusinessplanforHydroponicfarmingsystem 30

Interactions with successful Hydroponic farmers

Developingaprototypehydroponicsystem

142
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Imcmship/induslrialtraininginhydroponics

SuggestedReadings

¢ Jr. Jones, I.B. (2014). Complete guide for growing plants hydroponically, CRC
Press, London. ’ ’

* Hasan, M., Sabir, N, Singh, AK., Singh, M.C., Patel, N., Khanna, M., Rai, T,
Pragnya. P. (2018). Hydroponics Technology for Horticultural Crops, Tech. Bull.
TB-ICN 188/2018. Publ. by I.A.R.I, New Delhi-110012 INDIA.

L SkillEnhancementCourse:NurseryDevelopmeutandFloricuItureJ A 1

No.ofHours-43

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle Credits | CreditdistributionoftheCourse ey Eligibility | Pre-
Lecture Tutorial Practical/Practice | criteria | requisiteof "
the
Coorse
- : | (ifany)
2 1 0 1 Nil
Nursery
Developmentand
Floriculture-I

SkillEnhancementCoursesinBotany

Programme:SkillEnhancementCoursesinBotany Year:I Semester:1

C} Scanned with OKEN Scanner




Subject:Botany

Course:BOT NurseryDevelopmentandFloriculture-I

SEC NF1

CourscOutcomes:

Thesuccessfulstudentswillbeableto:

1. Developconceptualofnurseryandgardening.

2. Gainknowledgeaboutdevelopingcommercialenterpriscofnursery.

3. Developconceptualskillaboutfloriculture.

4. Gainknowledgeaboutdevelopingcommercialenterpriseofcommercialfloriculture.

Credits:2

SkillEnhancementCourse

Max.Marks:AsperUniv. rules

Min.PassingMarks:AsperUniv.rules

Unit Topic No.of
Hours
(15)
1 IntroductiontoNursery&Floriculture Types 15
of Nurseries
Basic plant Classification & Nomenclature
ImportanceofSoil&WaterinNurseryManagement
Common Nursery Tools & Equipment
Practical/LabCourseBOTSECNF1P
Unit Topic No.of
Hours
(30)
1 SiteSelectionandLayoutPlanningfornurserydevelopment 30

Y~
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SoilPreparationandBedMaking

Watering & lrrigation Methods

Seed Sowing and Germination Techniques

Identification& Useol ToolsusedinNursery Basic

H N '. 1‘ \ v, uJ ¢ QY 3 U % n * ¥
, SkillEnhancementCourse:NurseryDevelopmentand Floriculture-11

No.ofHours-45

CREDIT DISTRIBUTTON, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Coursc'Title Credits

CreditdistributionoftheCourse

~ Eligibility | Pre-

Nursery
Developmentand
Floriculture-11

Lecture Tutorial Practical/Practice | eriteria | requisiteol
e thel i
L] Course
L (irany)
2 1 0 1 Nil

SkillEnhancementCoursesinBotany

Programme:SkillEnhancementCoursesinBotany

Year:1 Semester:I1

Subject: Botany

Course:BOT NurseryDevelopmentand Floriculture-11
SECNF2
Credits:2 SkillEnhancementCourse

Max.Marks:AsperUniv. rules

Min.PassingMarks: AsperUniv.rules

Unit

Topic

No.of
Hours

Qo
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; (13)
1 Methods of Plant 15

PropagationScedPropagation&Itsl

mportance
VegetativePropagation(Cutting,Grafting,Layering)
Micropropagation (Tissue Culture Basics)

RoleofPlantGrowthRegulatorsFactorsAffectingPlantGrowth

Hardeningofplantsinglasshouse,mistchamberetc.

B ~ Practical/LabCourseBOTNF2 o
Unit Topic No.of
Hours
30)
1 Hands-on Seed Propagation in nursery 30
Grafting & Cutting Techniques
Layering&RootingMediaPreparation
Use of plant Growth Regulators
Hardening & Acclimatization
NurseryHygiene&Sanitation
SkillEnhancement Course:NurseryDevelopmentandFloriculture-11.
No.ofHours-45
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE
CourseTitle |  Credits _CreditdistributionoftheCourse =~ | © Eligibility | Pre- :
: Lecture Tutorial Practical/Practice | criteria requisiteof
: ' the
. |'Course
' | (ifany).
2 1 0 1 Nil

Nursery
Developmentand
Floriculture-I11

CX Scanned with OKEN Scanner



SENEnhanceme ntCoursesinBotany

Programme: SKNEnhancement (‘;,;,_,;;.:,;ﬁm;‘h T

 SS— SU—
Subject:Botany

! Year:l1 , Semester: 11T
.' |
N N R

e
Course:ROT NurseraDea dopmentandFloricnlture-111
CSEONTF 2

SRR ——

Credity:2

SKillEnhancementCourse
MaxMurks: AsperUniv, rules ,\Iin.l'nuing&lnlu:,\w\‘rUnlv.mlﬂ
Unit Topic No.of
Hours
| (15)
| 1 Nur.xcr')‘l;1)'0ull’lanning&l)csign 15
| | \\':ucring.I’cnili?.'uion&I‘csl(,‘umrolinnurscry Sclection )
| | of Planting Material
} NurseryCommercialization&MarketTrends Cenrtification
f | & Quality Control
; | LegalAspects&Policiesinnursery
| |
Practical/LabCourseBOTSECNF3P J'
Unit Topic No.of
| Hours
\ (30)
1 Setting Up a Small NurseryDrip 30

Irrigation & Fentilization
Pest&DiscaseControlofplants
Maintenanced: Pruning Labeling& PackagingofPlants

VisittoalocalcommercialNursery

1 " ) |
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SKillEnhancement Course:NurseryDevelopmentandFloriculture-1V

No.ofMlours-45

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSF,

CourscTitle Credits * CreditdistributionoftheCourse 3 Eligibility | Pre-
; Lecture Tutorial Practical/Practice | criteria | requisiteof
Pl the
| Course
Lot | (ifany)
2 1 0 1 Nil
Nursery
Development
and

Floriculture-1V

SkillEnhancementCoursesinBotany

Programme:SKillEnhancementCoursesinBotany

Year:II Semester:1V

Subject:Botany

SECHA4

Course:BOT NurseryDevelopmentandFloriculture-IV

Credits:2

SkillEnhancementCourse

Max.Marks:AsperUniv. rules

Min.PassingMarks:AsperUniv.rules

Classification

of

Unit Topic No.of
Hours

(15)
1 Introduction to Floriculture 15

Importanceand scopeoffloriculture

Ornamental Plants

0
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| Cultivation Techniques for some Important Flowers

Landscape Designing Principles used in

foriculture
| Greenhouse & Polyhouse Technology
~ Practical/LabCourseBOTSECNF4P
Unit Topic No.of
Hours
(30)
1 GrowingFlowersinOpen&ProtectedConditions Designing 30
Flower Beds & Lawns
FIowcrArrangemcnt&BouquctMaking
Greenhouse/PlayhouseSetupforflowerproduction Pest
management
VisittoaFloricultureFarm
SkillEnhancementCourse:NurseryDevelopmentandFloriculture-V
No.ofHours-45
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE
CourseTitle Credits o CreditdistributionoftheCourse T Eligibility | Pre-
Lecture Tutorial Practical/Practice criteria | requisiteof
{ the
Course
| (ifany)
2 1 0 1 Nil
Nursery
Development
{and

149

W e

& Scanned with OKEN Scanner



Floviculture-V

SkiIIEnImnccmcn(lerscsinBolany

Prngrammc:SkillEnhnnccmcn(lerscsinBotany Year:III | Semester:V

Subject:Botany

Course:BOT NurseryDevelopmentandFloriculture-V

SECNF 3§
Credits:2 SkillEnhancementCourse
Max.Marks:AsperUniv. rules Min.Pas:singMarks:AspcrUniv.ruIes
Unit Topic R No.of
Hours
a5
1 Harvesting&Post-HarvestHandlingofFlowers Storage & 15
Transportation Techniques Dry
Flower Technology & Preservation
EssentialOils& TheirExtractionfromflowers
Value-AddedProductsfromFlowers
_ Practical/LabCourseBOTSECNF5P
Unit Topic No.of
Hours
30)
1 Post-Harvest Handling Techniques 30

TechniquesofflowerDrying&Preservation

DevelopmentofvalueaddedproductsfromflowersPackaging &
Marketing Training in a Floriculture

Industry

' Wy
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SkillEnhancement Course:NurseryDevelopmentandFloriculture-VI

No.ofHours-45

CREDITDISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

CourseTitle | Credits'| .} CreditdistributionoftheCourse L Eligibility | Pre-

i Lecture Tutorial Practical/Practice | . criteria | requisiteof
Kot o Gourse
LR e (ifany)
2 1 0 1 Nil

Nursery

Development

and

Floriculture-6

SkillEnhancementCoursesinBotany

Programme:SkillEnhancementCoursesinBotany Year:IIl | Semester:VI

Subject:Botany

Course:BOT NurseryDevelopmentandFloriculture-V1
SECNF 6

Credits:2 SKillEnhancementCourse

Max.Marks: AsperUniv. rules Min.PassingMarks:AsperUniv.rules

Unit Topic No.of
Hours

(15)
1 Marketing strategies for nursery development and flower production 15

Governmentschemesandsubsidesinnurserydevelopmentandfloriculture

Cost-benefitanalysisforsettinga nursery

Practical/LahCourseBOTNF 6P i ]

W~
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Unit

i Topic

No.of
Hours
30

PreparationofSmallNurseryBusinessPlan
Market survey on the demand of flowers

Liaising with the flower sellers/users

TraininginaNursery/FloricultureStartup

30

SuggestedReadings

Agrawal, P.K. (1993). Hand Book of Seed Technology, Dept. of Agriculture and
Cooperation, National Seed Corporation Ltd., New Delhi.

BoseT.K.andMukherjee,D.(1972).Gardening inIndia,0Oxford andIBH
PublishingCo., New Delhi.

Jules J. (1979). Horticultural Science. (3rd Ed.), W.H. Freeman and Co., San
Francisco,USA.

Kumar,N.(1997).IntroductiontoHorticulture.RajalakshmiPublications,
Nagercoil.
Sandhu,M.K.(1989).PlantPropagation, WileEasternlLtd.,Bangalore,Madras.

Randhawa,G.S.andMukhopadhyay,A.(1986).FloricultureinIndia.Allied
Publishers.
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