Annexure-1
Certificate Course in Microbial Technology and Classical Botany (Year: 1) o

CourseCode: B040101T
Some minor amendments have been suggested, such as ~

Unit I A, Inclusion of Indian Botanists of all branchesin parenthesis where Eminent
Indian Botanists is given.

IB. Elementary knowledge of.... Prefixed in the beginning.

IL. Bﬁctcria and plasmids to be studied together. Addition of TMV and retro viruses,
mycophages,

I1. Addition of flagella, Types of (before reproduction), ‘Comparative’ Life Cycle of (prefixed)
before  given  genera. emoval of = Hydrodictyon, Addition of =~ ‘Phycoviruses’
and ‘diatomite’. y

IV. Added ‘Comparative study of’ general characteristics; Synchytrium

V & VI accepted as such

VIL Deleted ‘False Smut ofRice/ Brown spot of rice’

VIIIL. Added ‘Elementary knowledge of’, amino acid production (rearranged), Spirulina added
as example of single ‘cell protein, added ‘Microbial Biofactories (E.coli and Yeast) for
production of recombinant proteins’

Addition of a reference book on Eminent Indian Botanists: Past & Present by P.S. Narayan & T.

Pullaiah (2011). ;

Course Code; B040102 P:
4 practicals added in 24 unit.

Course Code:B040201T:
Unit I Added Funaria;
Unit II: Added (fossil) after early. Addedcomparative study of morphology, anatomy and
reproduction in Selaginella, Equisetum and Azolla.
Unitlll. Added ‘with special reference to Cycus, Ginkgo, Pinus, Ephedra’
Unit IV. Added ‘Pentoxylales’, deleted ‘contributions of Birgal Sahni’as Indian Botanists are
already mentioned in Unit I of first paper.
Unit VI. Added ‘Periderm’

Course Code: B040202P Added in Unit VII. Reproductive tissue processing, Block
preparation and Microtomy technique

Course Code: B040301T
Unit I: Added ‘Artificial’ before keys, deleted ‘single access and multiple accesses’.

Diploma in Plant Identification, Utilization & Ethnomedicine (Year: 2)

Course Code: B040401T
Unit VI: Added “Emblica officinalis,Rauvolfia serpentina”, deleted “Cynodondactylon,

Trichopuszeylanicus”
Unit VII: Deleted “Vinca rosea”and added “Catharanthus roseus”. Deleted Repetitive
“carotenoids”.

Course Code: B040301T

Unit I: Added “Artificial’ before keys, deleted ‘single access and multiple access’. Relocated
‘Binomial Nomenclature’, replaced ‘names’ with “taxa’.

Unit II: Replaced Engler and Prantl’s classification with Takhtajan’s.

Unit II & IV: Rearranged families bringing Papaveraceae and Apiaceae in Unit III and
Apocyanaceae, Asclepiadaceae, Solanaceae, Acanthaceae and Lamiaceae in Unit IV. Deleted
Orchidaceae. In both the units ‘A study” is replaced with ‘A comparative study’.
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Unit V: SubtitleModern trends in Plant taxonomy’is replaced with 'Phylogenetic
Syptematics’. Biometrics is specified in parentheses as ‘Neighbour Joining’; Cladistics is specified
as ‘basics and methodology’, supraspecific taxa added before (Monophyletic....).

Unit VI: Deleted software 0P02.010H11YLIP. Added software PAUP and MESQUITE.

Unit VII: Added ‘Character analysis in subtitle. Added Concept of Character, Selection of
characters, Character coding,” Character step matrix, Character x Taxon Matrix" and deleted
‘aggregate functions, formulas and functions, number systems, conversion devices, secondary
storage media’.

VIIIL: Prefixed ‘Elementary knowledge of’

Bachelor of Science Course (Year: 3)

Course Code: B040501T

Unit VIII: Added “Elementary knowledge of” before phytonutrients ....
Course Code: B040502T

Unit [I: Added “RNAi and Gene editing”

Unit I1I: Added “Enzymes used in Genetic Engineering and Gene Cloning

Unit V: Added “Primer designing”
Course Code: B040503P .

Unit IV: Added practical exercises on “Purification of acid phosphatase from sprouted
moong,/ Purification of peroxidase from radish” and “Enzyme kinetics of acid phosphatase/
Enzyme kinetics of peroxidase/ alpha-amylase”

Course Code: B040601T
Unit I: Deleted terms “G0, G1, S and G2 phases” after Cell cycle

Unit V: Added “Elementary knowledge of” for Plant tissue Culture syllabus
content

Unit VII: Added “Elementary knowledge of” for Artificial syllabus contents.
Course Code: B040602T

Unit II: Added after Abiotic and biotic “components and their interrelationship,
Biogeochemical and hydrological cycles”, “Concept of Ecological perturbations and
balance”, Production was prefixed by “Primary and secondary”, and “and Components”
in the end of this sub-section was deleted as they conveyed no meaning. Sub-section on
Types of ecosystems was rearranged with some additions as “Natural and Man-made-
Forest Ecosystem, Grassland, Aquatic and Agro- Ecosystems”

Unit IV: In the sub-section on Value of biodiversity: “Indian”socio-“cultural,” ethical and
aesthetic “and”were added, and “option values” were deleted, as they conveyed no
meaning here. While “ecad” was added to understand its contrasting characteristic J
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reference to ecotype, “Indian value system” was added in reference to conservation

practices followed since ancient times.
(‘
S Unit VI: “Elementary knowledge of” was prefixed to this section of syllabus.

In suggested Reading, “Shrimad Bhagvadgeeta, Garud Puran” have been recommended for
the holistic understanding of Ecology, Biodiversity and underlying unity of all lives and
environment around them.

Course Code: B040603P

Unit VII: Added determination of “IVI of species” (excursion/field exercise)”inEcology
practical

Annexure 3 (a)

Syllabus Proposed for Minor/Elective Papers in Botany
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Semester: /11

Programme/Class:Certificate Course Year:1 aper- Minor/ Elective

Subject:Offered by Botany

Course Code: 04 ourseTitle:Disaster Management system in India

Courseouteomes:

1. The course focuses on basic concept of disaster(s)and disaster management, their significanceand types.

2. The course will enable to develop the analytical skills to study relationship between vulnerability,
disasters, disaster prevention and risk reduction.

3. The knowledge creates awakened group for integrated disaster management in the country.

4. It will enable young people in each city district or village to understand and explore avenues of reducing
disaster risks and work towards preparedness and contribute towards minimizing losses and saving lives.

Credits:5 Minor/Elective
Max.Marks: 25+75 Min.PassingMarks:
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):4-1-0
. . No. of LT
Unit Topic 7Shrs)
Overview and understanding of Disaster, definitions of Disaster, Hazard, Vulnerability,
L' IResilience and Risks. 8

Ciassification of disaster, natural hazards and Man-made disasters, Causes and social
I {impacts, 10
urban disasters, pandemics and climatic change.

I anchayati Raj Institutions/Urban Local Bodies (PRIs/ULBs), states, Centre, and other
stake-holders. CBRN disaster, NDMA, NDRF, NIDM, STATE DM. 12

IV  [Disaster Risk Management in India; Hazard and Vulnerability profile of India,
Components ofDisaster Relief: Water, Food, Sanitation, Shelter, Health, Fire, Waste
Management Institutional arrangements 12

V  Mitigation, Response and Preparedness, 11
DM Act and Policy, Other related policies,
plans,programmes and legislation

VI [Disaster-induced Refugee problem — Problems of women and children during disasters; 8
Principles of psycho-social care, issues and recovery
Relationship between disasters, development and vulnerabilities

VII [Equity issues in disasters; [ssues of rehabilitation and resettlement of survivors; Stakeholders 6
in disaster relief management

VIII [Disaster risk reduction — Strategies, Preparedness plans, Action Plans and procedures, Early 8
Warning systems; Factors contributing to vulnerability.
bapacity building

uggested Reading:
1. Disaster Management R. Subramanian Vikas Publishing House - Business &

Economics.
Gupta Anil K, Sreeja S. Nair, 2011 Environmental Knowledge for Disaster Risk
Management, NIDM, New Delhi.
Indian Journal of Seccial Work 2002. Special Issue on Psychosocial Aspects of
Disasters, Volume 63, Issue 2, April.
Kapur, Anu & others, 2005: Disasters in India Studies of grim reality, Rawat
Publishers, Jaipur
Kapur Anu 2010: Vulnerable India: A Geographical Study of Disasters, IIASand
Sage Publishers, New Dethi.

2
3
4
5
g. Govt. of India: Disaster Management Act 2005, Government of India, New Delhi.
| -

Government of India, 2009, National Disaster Management Policy.




InternalAssessment Marks
Classinteraction 5 ’
Quiz 5
B Seminar 7
IAssignment{Charts/Flora/RuraiService/TechnologyDissemination) 8
25
[Courseprerequisites:

IQualification: Tostudythiscourse,astudentmusthavequalified 10+2/NSQF levei3 fromSectorSkillCouncils/Diplomaholder
fromI Tlin(Biology/Agriculture/Blotech/Forestry/Microbivlogy/Gardening/biomedicalScience.
Facilities:SmartandInteractiveClass

IOtherRequisites: Videocollection,Books,CDs, AccesstoOn-lineresources, DisplayCharts

fSuggestedequivalentoniine courses:
nlinecourses.swayam?.ac.in/cecl9 hs20/preview




Annexure 3 (b)

Programme/Class:Diploma Course Year:I¥

Semester: IL/TV
Paper- Minor/ Elective

Subject:Offered by Botany

Course Code: 04

CourseTitle:Global Environment and Challenges

Courseoutcomes:
1. To acquaintthestudentswithcomplexenvironment and globalchange driven by humans, their impact and

mitigation,

2. To makethemunderstandimportance of biodiversity, conservation and itsrole in

maintaining structure and health of global ecolegy.

3. Thisknowledgeiscritical inunderstanding the adverse impact of human’s consumerist
nature,evolvingstrategiesforsustainabledevelopment andnaturalresourcemanagement.
4. It will enable the students to know more about the challenges posed by massive economic

growth, reckless development, unplanned strategies, and overutilization of natural
resources.

5. It wili facilitate the students to critically examine the leading discussion and practices of
development,so as to enable them to participate effectively in decision making at various

levels.
Credits:5 Minor/Elective
Max. Marks: 25+75 Min.PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):3-2-0

. . No. of Lectures
Unit Topic + Tutorials
(75hrs)
Global Change: Driving factors, Anthropocene characteristics; Global land cover and land
[ luse change; Multiple impacts of land use change;Global climate change: Causes, effccts and

mitigation strategies; stratospheric ozone loss ) 12
Environmental Pollution:Causes and effects of air, water, soil, noise, radioactive pollution;

1  Basic poilution abatement practices and technologies; Role of plants in reducing pollution 14
impact

i [lmvasive Ecology:Biotic Invasions; Invasive Alien Species (IAS), Invasibility
characteristics, Phenotypic plasticity; Extent and mechanisms of biological 10
invasions;Ecclogical and economic impacts; Management strategies

IV |Loss of Diodiversity:
Biodiversity as indicator of well-being of an ecosystem; hot spots, ecotourism
[Threats and pattern of biodiversity loss - Natural and anthropogenic causes; IUCN threat 8
categories, Red data books;Conservation and restoration of biodiversity -Indian socio-
cultural value system for nature’s conservation.
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lobal Water Crisis: Xi
AY) istribution, withdrawal and consumption patterns 8
Causes and effects of water crisis;
Water conservation approaches
V1 Giobal Energy Crisis: Sources of energy supply; Current potential and fistyire prospects of B ]
nergy sources; Energy crisis; Energy conservation strategies
!
VII hallenges of Urbanization: Trends of urbanization; Environmental impact of |
wbanization, Concept of green cities and sustainability. 8
RN -
VIII  JAgiv-Ecological Construction Stratogies: Ecological home garden, medicinal plant garden, 7
Kitchen garden; Vertical Stratication principle and application; man made plant/forest
communities {fruit-tree/commercially important tree/medicinal plant/ pepper /tea/ coffee.
reeper or climber-crop plant combinations); home/kitchen recyclable wastes (urban/rural
and Applied leaf biomass as manure in ecological constructions. Every household as
experimental station.
ﬁuggestedl'{eadings:
1. McConnell, R. (2008) Environmental issues: An introduction to sustainability. Pearson.
2. Wali, MK, Fatih Evrendilek, M. Siobhan Fennessy (2009) The environment: science: Issues and solutions.
CRC Press.
3. Neelin, J. (2011} Climate change and climate modelling. Cambridge University Press.
4. John Marshall, R. Alan Plumb (2008) Atmosphere, ocean and climate dynamics: An introductory text. Elsevier
5. Phillips, B., D. Thomas, A. Fothergill, L. Blinn-Pike (2009) Social vulnerability to disasters. CRC Press.
6. Hill, M. (2010) Understanding environmental pollution. Cambridge University Press,
7. EnvironmentalStudies(Hindi)ISBN8§1-301-0004-5B.L.Chaudhary&JitendraPandeyEdition:20 13Pages:340 + X1I
ApexPublishingHouse
8. Soiland WaterConservationISBN978-81-301-0071-55.C. Mahnot&P.K.SinghApexPublishing House
9. EcologyAndEnvironmentalBiology(ikfjfL.Fkfrdh ,0ai;kZoj.k tSfodh!z by RBD
Publisher Author: Bhatia - Jain - Kohli - Shrivastava - Singh — Verma
10. Parris, Kirsten M., 2016,Ecology of Urban Environments, Wiley Blackwell
11. Garud Puran, Latest Edition, Geeta Press, Gorakhpur
12. ChapmanandRiss.Ecology: PrinciplesandApplications,Latest Ed.,CambridgeUniversityPress
13. Kumar,H.D.ModemConcept ofEcology,LatestEd. VikasPublishingHouse
14, Begon,M.,Herper,J.L.andTownsend,C.R.Ecology-Individuals,PopulationsandCommunities(3rd
ed ),OxfordBlackwellScience
15. Verma,P.S.&Agarwal,U K.ConceptofEcology, LatestEd.,S.Chand& Company
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16.
17.
18.
19.
20.

21

22,
23.

24.

25,
26.
27.
28.
29.
30.
3L
32.
33.
34,

35.

36.
37.
38
39.

40,
41.

42.

43.

Kumar,U.&Asija, M.J.Bio-diversity:Principles&Conservation,2005,StudentEdition, Agrobios(lndia)
Krishnamurthy, K. V. AnAdvanced TextBookonBiodiversity,2003,0xford&IBHPublishingCo.Ltd.
Primack,R.B.EssentialsofConservationBiology,1993,Sinauer Associates.

Vasudevan, N .(2006).EssentialsofEnvironmentalScience. NarosaPublishingHouse,NewDelhi.
Singh,J.S.,Singh,S.P.andGupta,$.{2006).Ecology,EnvironmentandResourceConservation. AnamayaPublica
tions,NewDelhi.

Rogers,P.P.,Jalal,K.F.andBoyd,J.A.(2008). AnIntroductiontoSustainableDevelopment. PrenticeHallofIndia
Private Limited, NewDelhi.

Abbasi,S.A.(1998) EnvironmentalPollutionanditsControl. CogentInternational,Pondicherry.
Abbasi,S.A.andRamasamy,E.V. (1999). Biotechnological MethodsofPollution Coenirol. Universities
Press(India) Limited, Hyderabad.

Rand,M.C.,Greenberg, A E.and Taras,M.J.(Ed.)(1995).Standardmethodsfortheexaminationofwaierandwaste
water: 1 9thedition, AmericanPublic Healthassociation{ APHA), Washington, D.C.

Scragg, A .(1999).EnvironmentalBiotechnology, AddisonWesleyLongman,Singapore.
Tchobanoglaus,G.(1988). WastewaterEngineering: Treatment,Disposal,Reuse. TataMcGrawHill,NewDelhi.
Aarve,V.P., William,A. W.andDebra,R.R.(2002).Solidwasteengineering. Cengagereading,USA.

George, T.andFrank,K.(2002).Handbookofsolidwaste management:(Secondedition). McGrawHills.
Kanthi,L.8.(2000).BasicsofSolidsandhazardouswaste managementTechnologies.PrenticeHall.
Hardy,J.T.2003.ClimateChange: Causes,EffectsandSolutions. JohnWiley&Sons.
Harvey,D.2000.ClimateandGlobalClimateChange PrenticeHall.
Manahan,S.E.2010.Environmental Chemisiry. CRCPress, TaylorandFrancisGroup.

Maslin,M.2014.Climate Change: AVeryShertIntroduction.OxfordPublications.

Mathez E.A.2009.ClimateChange: TheScienceofGlobal WarmingandourEnergyFuture ColumbiaUniversityPr
ess.
Mitra,A.P.,Sharma,S.,Bhattacharya,S.,Garg,A., Devotta,S.&Sen, K.2004.ClimateChangeandIndia, Universitie
sPress, India.

Philander,S.G.2012 EncyclopediaofGlobal WarmingandClimateChange{2ndedition).SagePublications.
Springer.

Gaston,KJ.&Spicer,].1.1998 Biodiversity: Anlntroduction. BlackwellScience,London,
Sodhi,N.S.&Ehrlich,P.R.(Eds).2010.ConservationBiologyforAll.OxfordUniversityPress.

Sodhi, N.S., Gibson, L. & Raven, P.H, 2013. Conservation Biology: Voices from the Tropics. Wiley-
Blackwell,Oxford, UK.

Harper, C. Snowden, M. 2017, Environment and Society: Human Perspectives on Environmental issues. Taylor,
and Francis

Middleton, N. 2013, The Global Casino: An Introduction to Environmental [ssues. Routledge,

Dave D. 2009, Biological Pollution: An Upcoming Global Threat. TERI Informatien Digest on Energy and
Environment. 8{1) 19-33

Mukherjee, T.2020, Documentation and Protection of Traditional Knowledge. In Medicinal Plants:
biodiversity, Sustainable Utilization and Conservation. Pp 135-142 Springer, Singer

You, S., Sonne, C. and OK, Y.S. 2020. COVID19’s Unsustainable Waste Management Science({368(6498)
1433

internalAssessment Marks

Classinteraction

Quiz

Seminar

assignment{Charts/Flora/RuralService/TechnologyDissemination)

-] N

25

el

Courseprerequisites:

Qualification: Tostudythiscourse,astudentmusthavequalified 10+2/NSQFlevel3 fromSectorSkillCouncilsDiploma
holderfromITTin(Biology/Agriculture/Biotech/Forestry/Microbiclogy/Gardening/biomedicalScience.
Facilities:SmartandInteractiveClass
OtherRequisites:Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharis
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uggestedequivalentonline courses:
onlinecourses.swayam?2.ac.in/nou21_gel4/preview




SKILL DEVELOPMENT COURSES (04)

Annexure 4 (a)

CERTIFICATECOURSEB.Sc.-1

Programme: CertificateCourse

Year1 Semester:
[/Paper-1

Subject:Botany

Course Code:B04

CourseTitle:Mushroom Cultivation

Courseoutcomes: Afterthecompletionofthecoursethestudents willbeable:

. To

understandtheinstruments,techniques,labetiquettesandgoodiabpracticesforwerkinginamicrobiologyl

aboratory.

2. Developskilisfor cultivating and identifying mushrooms, usingthemforcommercialpurposes.
3. Will understand the pathology associated with mushrooms and their pre-harvest & post- harvest management.

4. Canstartownenterpriseonmushrooms

Credits:3

Skill Development/Optional

Max.Marks:25+75

Min PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(inlabs perweek):0-1-2




&

it I No.of T/P(15+60 hrs)
1 1. Introduction to mushrooms and their significance
* | 2. Mushroom spawn (seed) production/ procurement AT+6P
- Mushroom cultivation .
1. Button mushroom 2T+ 24P
2. Pearl mushroom
3. Oyster mushroom
4, Paddy straw mushroom.
5. Milky mushroom. ’
1 1. Cultivation of other economically and medicinally important mushrooms 3T+ 6P
/ 2. Mushroom; SectioningofgillsofAgaricus.
3. Insect pest management in cultivated mushrooms
' #. Disease management in cultivated mushrooms
!
v 1. Value addition to mushrooms (nutrient quality improvement) a
F, Mushroom growing unit/ house
IT+12P
v 1. Entrepreneurial skills and economics for small enterprise
2. Management of spent substrates and waste disposal of various mushroom 3T+ 12p
3. Health and Safety at workplace 1
SuggestedReadings: i
CourseBookspublishedin Hindi/English
1. T TTAGATRETISITT 1 ORI s clRT3TRI T g AR TS TS |
2. U TR = I {S-I Dhankar - Sharma — Trivedi ISBN Code: 978-81-8142-697-0 65, RBD

Publishing House Shivaji Nagar Civil Lines,Jaipur - 302006 ( Rajasthan )
30 yafreraaRsiicadi—1 @ denEevere 0 Reoeemae 1og
HAAIHIRGIY : 2018

PracticalBotany(Part!)ISBN#:81-301-0008-

8SunilDPurohit, GotamKKukda&AnamikaSinghviEdition:2013ApexPublishingHouseDurgaNurseryRoad, Ud
aipur,Rajasthan(bilingual)
ModernMushroomCultivationAndRecipes(hindi)(hb)ISBN:9788177545180Edition:01Year:2017Author:Sing
hRiti,SinghUCPublisher :Agrabios (India)
hitps://agrimoon.com/wp-content/uploads/Mashroom-culture.pdf

http://nhb.gov.in/pdf/Cultivation.pdf

Thiscoursecanbeoptedasanelectivobythestudentsoffollowingsubjects:Opento allbutspecialfor

B.S¢.Biotech,B.Sc.Microbiology,B.Sc. Agriculture,B.A.(Curators),B.A. Archaeology,B. A.Geology, BAMS.

SuggestedContinuousEvaluationMethods:
ContinuousinternalEvaluationshallbebasedonallotted AssignmentandClass Tests. Themarksshallbeasfollows:

InternalAssessment Marks B

— e AR,
Classinteract 5

- ion

L Quiz 5
Seminar/Assignment 7
Minorfieldwork/excursion/labvisit/technologydisseminationetc. 8

] ]

Sl canbe | o )

® 7



1

Courseprerequisites:
Qualification: Tostudythiscourse,astudentmusthavequalified10+2 from any recognized board.
Facilities:SmartandInteractiveClass
OtherRequisites:Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharts

LabRequisites: A drum, a room, chemicals as per protocol, gunny bags, trays, racks, packaging material, inoculum,
temperature and humidity control as per protocols.

Suggestedequivalentonline courses: ]

https:/fcommunity.plantae.org/tags/mooc

futurelearn.com/courses/teaching-biology-inspiring-students-with-plants-in-
sciencehttps://microbiologysociety.org/publication/education-outreach-resources/basic-practical-
microbiology-a-manual. htmlbtips://microbiologvonline.org/file/7926d7789d842{7b2075109f68¢3 1 75e pdf
http://allaboutalgae.com/benefits/hitps://repository.cimmyt.org/x
mlui/bitstream/handle/10883/3219/6433 1 .pdfhttps:/fwww.mooc-
list.com/tags/microbiology
http://www.agrifs.ir/sites/default/files/A %20text%20book%200{%20practical %20botany %201 %20%7B Ashok%20Bendre%7D%2
0%35B8171339239%5D%20%281984%29.pdf

https:/fwww.coursera.org/courses?query=plantsht

tp://egyankosh.ac.in‘handle/123456789/53530https:

/fwww.classcentral.com/tag/microbiologyhttps://

www.edx.org/learn/microbiologyhttps://www.mo

oc-

list.com/tags/microbiologyhttps://www.udemy.co J

m/topic/microbiology/

Annexure 4 (b)



CERTIFICATECOURSEB.Sc.-I

Programme:CertificateCourse

r=-

Year:] (Semester:Il/Pape

Offered by:Botany

Course Code:B04 CourseTitle:Organic farming

Courseoutcomes: Afterthecompletionofthecoursethestudents willbeable:
5. Understandtheinstruments,techniques,labetiquettesandgoodlabpracticesforfield work

6. Developskillsfor identifying organic supplements and preparing them from raw materials for safe agriculture/

horticulture.

7. Will understand the pathology associated with crops and their pre-harvest & post- harvest management.

8. Canstartownenterpriseonorganic farming

Credits:3 Skill Development Optional

Max.Marks:25+75

—

Min. PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(inlabs perweek).0-1-2 }

&

7



. No.of T/P(1
Unit 5+60hrs)
1. Introduction to organic farming and its significance
1 2. Concepts and Principles of Organic farming 4T+6P

3. Key indicators for organic farming, sustainable agriculture and climate change

1.Input management.
2. compost production, 2T+ 24P
3. vermicomposting,

4, Compost quality,

5. Compost utilization and marketing

1. Organic crop management: field crops, horticulture and plantation crops
2. Plant protection measures, biopesticides, natural predators, cultural practice 3T+ 6P
1. Rotation design for organic system,
2. Transition to organic agriculture,

3. Farming system 3T+12P

I

1. Quality analysis of organic foods, Antioxidants and their natural source, organic food and
human health 3T+ 12p
2. Standards of organic food and marketing

v

SuggestedReadings:

CourseBookspublishedin Hindi,English
1 T MBI RYATRIST AT T— 2o T & a6 G ARG IR T D TRITHRG |
2 MINMaaTafy RH-2Dhankar - Sharnia — Trivedi ISDN Code: 978-81-8142-697 066, RBD
Publishing House Shivaji Nagar Civil Lines,Jaipur - 302006 ( Rajasthan )

3 UG e —2 T dRdeyerRe - ShaoaeeidE  rel
FASYBIIEAY : 2018

4 PracticalBotany(Part2)|SBN#:81-301-0008-
8SunilDPurohit, GotamKKukda&AnamikaSinghviEdition:2013ApexPublishingHouseDurgaNurseryRo
ad,Udaipur,Rajasthan{bilingual)

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:Opento allbutspecialfor
B.Sc.Biotech,B.Sc. Agriculture, B. A .(Curators),B.A. Archaeclogy,B. A.Geology, BAMS.

SuggestedContinuousEvaluationMethods:
ContinuousinternalEvaluationshallbebasedonallotted AssignmentandClassTests. Themarksshallbeasfollows:

InternalAssessment Marks
ClassInteraction 5
Quiz
Seminar/Assignm 7
ent
Minorfieldwork/excursion/labvisit/technologydisseminationetc. 8

G



. No.of I/P(1 |
| vt A
1 1. Introduction to organic farming and its significance
y 2. Concepts and Principles of Organic farming 4T+6P
3. Key indicators for organic farming, sustainable agriculture and climate change
I 1.Input management,
| 2. compost production, 2T+ 24P
3. vermicomposting,
4. Compost quality,
5. Compost utilization and marketing
i 1. Organic crop management: field crops, horticulture and plantation crops
2. Plant protection measures, biopesticides, natural predators, cultural practice 3T+ 6P
v 1. Rotation design for organic system, u
2.Transition to organic agriculture,
3. Farming system 3T+12P
v 1. Quality analysis of organic foods, Antioxidants and their natural source, organic food and #
human health T+ 12p
2. Standards of organic food and marketing J
SuggestedReadings:

CourseBookspublishedin Hindi,English
1 ARSI AT BT~ 20 Tga e o AT B G HIRIB T RRA T USRS |
2 WrAfaeqfey f4ST-2Dhankar - Sharma — Trivedi ISBN Code: 978-81 -8142-697-0 65, RBD
Publishing House Shivaji Nagar Civil Lines,Jaipur - 302006 ( Rajasthan )

3 yEieefifdsditad®—2 w demaeyee 0 Radesiad e
PRI © 2018

4 PracticalBotany(Part2)ISBN#:81-301-0008-
8SunilDPurohit,GotamKKukda&AnamikaSinghviEdition:2013ApexPublishingHouseDurgaNurseryRo
ad,Udaipur,Rajasthan(bilingual)

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:Opento allbutspecialfor
B.Sc.Biotech,B.Sc.Agriculture,B.A.(Curators),B.A. Archaeology,B.A.Geology, BAMS.

SuggestedContinnousEvalunationMethods:
ContinuousInternalEvaluationshallbebasedonallotted AssignmentandClassTests. Themarksshallbeasfollows:

InternalAssessment Marks
Classinteraction . 5 oy
Quiz
Seminat/Assignm 7
ent
Iﬁnorﬁeldwork/excursion/labvisit/ technologydisseminationetc. 8

—
, RV 4.
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Courseprerequisites:

Qualification: Tostudythiscourse, astudentmusthavequalified10+2 from any recognized board,
Facilities:SmartandInteractiveClass

OtherRequisites: Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharts
LabRequisites: Drum, cowdung, soil, vegetable refuge, shed dry leaves, vessel, bamboo stick

Suggestedequivalentonline courses:

https://www.classcentral.com/course/swayam-oreanic-farming-for-sustainable-agricultural-production-

14222
https:/fcommunity.plantae.org/tags/mooc
futurelearn.com/courses/teaching-biology-inspiring-students-with-plants-in-science

B
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Annex. 4(c)
DIPLOMACOURSEB.Sc.-1

Programme:DiplomaCourse

Year T (Semester:II/Pap
er-111

Offered by Botany

Course Code:B04 CourseTitle:Pharmacognosy and Herbal Preparations

Courseoutcomes: Afterthecompletionofthecoursethestudents willbeable:
9. Understandtheinstruments,techniques,labetiquettesandgoodiabpracticesforfield work

horticulture,

12, Canstartownenterpriseonorganic farming

10. Developskillsfor identifying organic supplements and preparing them from raw materials for safe agriculture/

11. Will understand the pathology associated with crops and their pre-harvest & post- harvest management.

Credits:3

Skill Development
Optional

Max.Marks:25+75

Min.PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(inlabs perweek):0-1-2

AN



. No.of T/P(1
Unit 5+60hrs)

1 Ethnomedicine,
L 2. Ayurved T
3. Modern medicine

”j||

Methods of berbal medicine preparation
1.To Develop Capsules of herhs/ 2T+ 24P
2. To Develop Herbal oils/
3. Develop Poultice/cream

Pharmacognosy: Organolepticstudiesofplants:
1.Morphologicalstudiesofvegetativeandfloralparts.
2. Microscopicpreparationsofroot,stemand leaf.

3. Stomatalnumber andstomatal index.

4. Veinislet number.

5. Palisaderatio.

6. Fibresandvessels(maceration).

7. Starchtest

8. Proteinsandlipidtest

x 3T+ 6P

1. Determinationofthepercentageofforeignleafinadrugcomposedofamixtureofleaves.

Dimensionsof Calciumoxalate crystalsin powderedcrude drug,.
3T+12P

1 Preliminaryphytochemicaltestsforaikaloids,
2.Terpenoids, 3T+ 12P
3. Glycosides,
4. Yolatileoils,
5. Tannins&resins.

SuggestedReadings:

CourseBookspublishedin Hindi/ English

1 T IO WTT—2 oRIEA Do AT Teh G HIRS B TER I 1 THPTITARE |

2 UTATg=RUfe f=i=-2Dhankar - Sharma - Trivedi ISBN Code: 978-81-8142-697-0 65, RBD
Publishing House Shivaji Nagar Civil Lines,Jaipur - 302006 ( Rajasthan )

3 BHABFERIShiva Kant, Pankaj Kumar Brahmiya : Thakur Publication

4. PHARMACOQGNOSY ...Hindi Edition (Paperback, Hindi, Dr. Akancha Rashi, KHUSHAL
JASWAND, RM Publication

5. PracticalBotany(Part2)ISBN#:81-301-0008-
8SunilDPurohit, GotamKKukda&AnamikaSinghviEdition:2013ApexPublishingHeuseDurgaNurseryRoad
,Udaipur,Rajasthan{bilingual)

&. Garud Puran, Geeta Press, Gorakhpur

Thiscoursecnnbeoptedasanelectivebythestudentsoffollowingsnhjects: Opento allbutspecialfor
B.Sc.Biotech,B.Sc.Microbiology,B.Sc. Agriculture, B.A.(Curators),B.A. Archaeology,B. A. Geology, BAMS.

Suggested ContinuousEvaluationMethods:
ContinuousintermalEvaluationshallbebasedonallotted Assignmentand Class Tests. Themarksshallbeasfollows:

dnternalAssessment Marks
ClassInteraction
Quiz
Seminar/Assignm 7
ent
Minorfieldwork/excursion/labvisit/technologydisseminationetc. 8

&



Courseprerequisites:

Qualification: Tostudythiscourse,astudentmusthavequalified 10+2 from any recognized board.
Facilities:SmartandInteractiveClass

OtherRequisites: Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharts

LabRequisites: Mortar- Pestle, Soxhlet, Test tubes, Stand, Pipettes, Petri plates, Measuring cylinder,
Chemicals as per protocol, Oven, Centrifuge, Spectrophotometer, Microscope, Forceps, Scalpel, Slides,
Coverslips, Basic laboratory facilities for Chemistry and Botany

Suggestedequivalentonline courses:




Annex. 4(d)

DIPLOMACQOURSERB.Sc.-1
. _
Programme:DiplomaCourse Year:Il eS::_Téster.IWPap

QOffered by Botany

Course Code:B04 CourseTitle:Soil Health Assessment

Courseoutcomes: Afterthecompletionofthecoursethesfudents willbeable:
13. Understundtbeinatruments,techniquesandgoodlabpracticesforfield work
14. Developskillsfor identifying soil Liealih issues and their management for safe agriculture/ horticulture.
15, Will understand to prepare soil health card for agricultural utility during pre-harvest & post- harvest management.
16. Canstartownenterpriseonsoil health assessment

Credits:3 Skill Development Optional

Max.Marks:25+75 L Min.PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(inlabs perweek):0-1-2




. No.of T/P(1
A Unit 5+60Ghrs)

1. Concept of soil health and its significance
2. Key indicators for soil health for sustainable agriculture 4T+6P
3. Soil Sample Collection (vertical and horizontal profiling)

1 Soil Physical Tests:
1.S0il texture. 27+ 20P

i 2. Soil Moisture Content

| 3. Water Holding Capacity, Field Capacity

4. Soil Porosity

3. Soil Bulk Density

| 6. Soil Temperature

Soil Chemical Tests

. Cation Exchange Capacity 3T+ 20P

. Soil pH

. Organic Carbon

. Total Nitrogen

. Exchangeable Na'/ K/ Ca®*

. Available Phosphorus

. Heavy metal analysis (Dithizone method)

. Soi] Seed bank and soil microbiota analysis 3IT+8P

1

B o | LA I L B

1. Soil Classification
2. Soil Health Card preparation 3T+ 6P
3. Recommendation regarding utility of soil sample for suitable crops J

SuggestedReadings:

CourseBookspublishedin Hindi/ English.
1. RIFTHAGITRUTIIRT AT 2o aTeiae & IR G AR BT T HTRIARG |

2. 9T a-eaf fasi-2Dhankar - Sharma — Trivedi ISBN Code: 978-81-8142-697-0 65, RBD
Publishing House Shivaji Nagar Civil Lines,Jaipur - 302006 { Rajasthan )

3. RN rEaRRsa Tradi—2 g dRudeuernie - Raordeniar (U $ESyaieN

1 2018
4. PracticalBotany(Part2)ISBN#:81-301-0008-8SunilDPurohit, GotamKKukda&AnamikaSinghvi
Edition:2013ApexPublishingHouseDurgaNurseryRoad,Udaipur, Rajasthan(bilingual)
5. Piper, C.S. (1944) Soil and Plant Analysis, Interscience Publications, Inc. NY.
6. ICAR (2015) Soil Health Card, Ministry of Agrienlture and Farmers Welfare, Govt of India

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:Opento allbutspecialfor
B.Sc.Biotech,B.Sc.Microbiology,B.Sc. Agriculture,B.A.(Curators),B.A. Archaeology,B.A.Geology, BAMS.

SuggestedContinuousEvaluationMethods:
ContinuousInternalEvaluationshallbebasedonallotled AssignmentandClass Tests. Themarksshallbeasfollows:

InternalAssessment Marks i
ClassInteraction 5
Quiz 5
Seminar/Assignment 7
Minorfieldwork/excursion/labvisit/technologydisseminationetc. 8

W
"’



Courseprerequisites:

Qualification:Tostudythiscourse,astudentmusthavequalified10+2 from any recognized board.
Facilities:SmartandInteractiveClass
OtherRequisites:Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharts

LabRequisites: pH meter, Soil testing kit, Glassware and chemicals as per protocols, Sieves and microsieves,

Suggestedequivalentonline courses:
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-
i - Semester-wiseTitlesofthePapersinB.Sc.(Botany) _
Year [Sem. | Course PaperTitle Theory/ (Credits
Code Practical
CertificateCourseinMicrobialTechnology & AppliedBotany
I | B040101T | Microbiology& PlantPathology Theory 4
FIRST B040102P | TechniquesinMicrobiology&PlantPathology Practical 2
YEAR 11 B040201T | Archegoniates&PlantArchitecture Theory 4
B040202P | LandPlantsArchitecture Practical 2
Diplomain Plant Identification, Utilization& Ethnomedicine
1L | BO4030IT | FloweringPlantsIdentification&AestheticC Theory 4
' haracteristics
s B040302P | Plantldentification technology Practical | 2
IV | B040401T | EconomicBotany,Ethnomedicine&Phytochemistry Theory 4
B040402P | CommercialBotany&PhytochemicalAnalysis Practical 2
BachelorofScience -
Vv | B040501T | PlantPhysiology,Metabolism&Biochemistry Theory 4
B040502T | MolecularBiology&Bioinformatics Theory 4
THIRD B040503P | Experimentsinphysiology,Biochemistry&molecularbi Practical 2
YEAR ology
B040504R | *Project-1 Practical 3
VI | B040601T | Cytogenetics, PlantBreeding&Nanotechnology Theory 4
B040602T | Ecology& Environment Theory 4
B040603P | Cytogenetics,Conservation&Environmentmanagement Practical 2
B040604R | *Project-11 Practical 3
Subjectprerequisites:

1. TostudyBotany,astudent musthavehadthe subject Biology/Biotechnologylearnt atl 0+2 level.
2. Keeninterestinplantsand plant-relatedresearch,Potentialin mathematics,biologyandchemistry

3. Skillsandaptitude forscientificstudyandresearch

4, Creativityandgoodcomprehensionwhileworkingonscientificproceduresand research
5. Computeraptitude. :
COURSEINTRODUICTION

TheneweurriculumofB.Sc.inScience(Botany)offersessentialknowledgeandtechnicalskilistostudyplants
in a holistic manner. Students would be trained in all areas of plant biology using a
uniquecombinationofcore,electiveandvocational paperswithsignificant inter-disciplinarycomponents.
Students would be exposed to cutting-edge technologies that are currently used in the study of plant
lifeforms, their evolution and interactions with other organisms within the ecosystem. Students would
alsobecome aware of the social and environmental significance of plants and their relevance to the
nationaleconomy.

B.Sc. Botany Programme covers academic activities within the classroom sessions along with
practicalconceptsatiaboratorysessions.Infield, outstationactivitiesandprojectsarealsorequiredtobeorganize
dforreal-lifeexperienceand leaming.

Candidates who have curiosity in plants kingdom, ecosystem, love exploring exotic places and wish
toworkasresearchersorprofessionslikeBotanist,Conservationist,Ecologist,etc.canchooseB.Sc. Botanycour




e

Programmeoutcomes(POs):

Transformed curriculum shall develop educated outcome-oriented candidature, fostered with discovery-
learning, equipped with practice & skills to deal practical problems and versed with recent
pedagogicaltrends in education including e-learning, flipped class and hybrid learning to develop into
responsiblecitizen for nation-building and transforming the country towards the future with their
knowledge gainedinthefield of plant science.

POl CBCSsyllabuswithacombinationofgeneralandspecializededucationshallintroducethe
conceptsofbreadthand depthin learning

PO2 Shallproducecompetentplantbiologistswhocanemployandimplementtheirgainedknowledgein
basicandappliedaspectsthatwillprofoundlyinfluencetheprevailingparadigm
ofagriculture,industry,healthcareandenvironmenttoprovidesustainabledevelopment.

PO3 Will increase the ability of critical thinking, development of scientific attitude, handling
ofproblems and generating solutions, improve practical skills, enhance communication
skill,socialinteraction,increaseawarenessinjudicioususeofplantresourcesbyrecognizingthe
ethicalvaluesystem.

PO4 The training provided to the students will make them competent enough for doing jobs |
| inGovt. and private sectors of academia, research and indusiry along with graduate

preparationfornationalaswellasinternationalcompetitiveexaminations,especiallyUGC-

CSIRNET,

UPSCCivilServicesExamination, IFS,NSC,FCI,BSI,FRIetc.

PO5 Certificateanddiplomacoursesareframedtogenerateself-entrepreneurshipandself-

employability,ifmultiexitoptionis opted.

PO6 Lifelonglearning be achieved bydrawingattention tothevast world ofknowledgeofplants
andtheirdomestication.

Programmespecificoutcomes(PSOs):
B.Sc.IYear/CertificatecourseinMicrobialTechnology& ClassicalBotany

This Programme imparts knowledge on various fields of plant biology through teaching, interactions
andpracticalclasses.Itshallmaintainabalancebetweenthetraditionalbotanyandmodernscienceforshiftingit
towards the frontier areas of plant sciences with applied approach. This syllabus has been dralled
toenable the learners to prepare them for self-entrepreneurship and employment in various fields
includingacademicsaswell ascompetitive exams.Students wouldgain wideknowledgeinfollowingaspects:
1. Diversityofplantsandmicrobes, theirhabitat,morphology,architecture andreproduction.

| 2. Plantdiseasecausingmicrobes,symptoms&control.

3. Economicvalueofplantsand theirusein HumanWelfare.

Programmespecificoutcomes(PSOs):
B.Sc.IIYear/(Diplomain Plantldentification, Utilization& Ethnomedicine)

This course provides a broad understanding of identifying, growing and using plants. This course
isprimarily aimed to introduce people to the richness of plant diversity found in surrounding areas.
Lecturesessions are designed to cover fundamental topics conceming classification of plants and their
utilizationrequired for understanding the flora and vegetation. Practical sessions are organized following
theory foreasy understanding of the various parts of the plants, structural organization of floral parts and
diversitjﬁhcrein.Participantsaretakentodifferentl0cationscoveringavarietyoﬂlabitatsandforcsttypesto
acquaintthemwiththenatiyg#fora.inthelongrun,willcontributetowardsbuildingmomentumfor
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people’sparticipationinenvironmentalconservationwithoutcompromisingonacademicrigorandourrichwealt
h of knowledgeinherited overgenerations.

1. Thecourse will coverconventional topics in
FieldBotanylikeLvolutionaryHistory&Diversityofplants, Complete Morphology, Nomenclature of
plants, Systems of Classification, Keys toimportantFamilies of
FloweringPlants,FieldDataCollection &Herbarium Techniques.

2. Thecourseisdesignedtobecome acommercialcrop grower,
florist,protectedcultivator,greenbeltplant advisor to industries, pharmacologist &taxonomist.

Programmespecificoutcomes (PSOs):
B.Sc.III Year/Bachelorof Science

The learning outcomesof a threeyears graduation course are alignedwith programme
learningoutcomes but these are specific to-specific courses offered in a program. The core courses
shall be thebackbone of this framework whereas discipline electives, generic electives and skill
enhancementcourseswouldaddacademicexcellenceinthesubjecttogetherwithamulti-
dimensionalandmultidisciplinaryapproach.

1. Understandingofplantclassificationsystematics,evolution,ecology,developmentalbiology.physiolog
y,biochemistry,plantinteractionswithmicrobesandinsects,morphology,anatomy,reproduction, genetics
and molecularbiologyof various life-forms.

2. Thiscourseissuitabletoproduceexpertiseinconservationbiologylikeex-situconservation,responseto
habitat change,genotypecharacterization and reproductivebiology.

3.Understanding of various analytical techniques of plant sciences, use of plants as industrial
resourcesor as a human livelihood support system and is well versed with the use of transgenic
technologies forbasicand appliedresearch in plants.

4. Understandingofvariouslifeformsofplants,morphology,anatomy,reproduction,genetics,microbiology,
molecular biology, recombinant DNA technology, transgenic technology and use ofbioinformaticstools
and databasesand the application ofstatistics to biological data.

5. EntrepreneurshipSkillDevelopment,Understandtheissuesofenvironmentalcontextsandsustainabledevel
apment,Inculcation ofhuman values,

6. Strengthenmathematicalandcomputationalskills. Enablestudentstouse ICT&Aleffectively.

7. Develop good skills in the laboratory such as observation and evaluation by the use of modern
toolsandtechnology.

Understanding the nature and basicconcepts of all the plantgroups, their
metabolism,componentsat themolecularlevel, biochemistry,taxonomyandecology.
Thecoursewillmakethemawareofnaturalresourcesandtheenvironmentandtheimportanceof
PSO1 | conserving it. Hands-on training in various fields will develop practical skills,
handlingequipment and laboratory use along with collection and interpretation of biological
materialsand data. Knowledge gained through theoretical and lab-based experiments will
generatetechnicalpersonnelinvariouspriorityareassuchasgenetics,cellandmolecularbiology,pl




Botanists are able to contribute to all these fields and therefore, are mainly employed
witheducational institutions, government or public sectors or companies in industries, such
asagricultureorforestry,oil,chemical,biotechnology,geologicalsurvey,environmentalprotectio
n,drugs,geneticresearch,plantresourceslaboratories,planthealthinspectionservices, lumber
and paper, food; fermentation, nursery, fruit and so on. Jobs available as
P502 aBotanist:*Microbiologist,Plantpathologist, TaxonomistePlantPhysiologistePlantBiochemiste
ResearchersMycologist*Ecologists WeedScientistePalaeobotanistConservationisteFruitGrow
er-MorphologisteCytologist*EthnobotanistePlantgeneticistseic.
InculcatestrongfundamentalsonmodernandclassicalaspectsofBotany,understandknowledgeof
PSQ3 | Botanyisanessentialpre-requisiteforthepursuitofmanyappliedsciences. Itwill facilitate
students for taking up and shaping a successful career in Botany and alliedsciences.
PS04 | Introductionofresearchprojectwillinculcateresearchaptitudeandpassionforhighereducationand
scientificresearch.
Year wise Structure of B.Sc. in
Botany(CORE/ELECTIVECOURSES&PROJE
CTS)
Subject:Botany oot
Course/Entry Year] Sem. Paperl Credi Paper2 Credit/ Paper3 Credit|Rescarch|Credit/] hrd
-Exit t/ hrs s /hrs | Project
Levels hrs
Certificate I | Microbiology |#%0| Techniques | %60 | - Nil | Nil | 6120
Course &PlantPatholog inMicrobiolo
InMicrobial y gy&Plant
Technolog . Pathology
y& I |Archegoniates&Pi| +60 | Land 60 | - Nil Nt | 67120
AppliedBot antArchitecture PlantsArchit
any ecture
Diploma 0L | Flowering 4/60 | PlantIdentifi | 2/60 | - Nil | Nil | 61120
inPlant PlantsIdeatificati cationtechnol
Identificatio on & Aesthetic ogy
n,Utilizatio | 11 Characteristics
n&Ethnom IV [Economic 4/60 |CommercialB - Nii | Nil | 6120
edicine Botany,Ethnome otany 260
dicine &Phytochemic
&Phytochemistr al Analysis
i o
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Eachelor
ofScience

Plant
Physiology,Meta
bolism
&Biochemistry

4760

MolecularBiol
ogy
&Bioinformati
cs

4/60

Experiments
inphysiology,Bi
ochemistry&

2/60 "‘Proje
et-1

3/45

|
13/205




B . T | molecularbiology
V1 ICytogenetics,Pla | %50 Ecology 460 |Cytogenetics,C | 260 |*Proje) 45 (137203
nt Breeding &Environme onservation ct-II
- |&nanotechnology nt &Environment
management
Comments [Total Credits/Hrs. / lectures: (Credits can be earned from On-line Portals of UGC S0/890
tocreate Academic Bank and 15% of the topics of each paper can be taught by on-
line/Virtual/ICT basedasperchoice ofthelnstitution)
*SuggestiveListofProjectsmentionedinDetailedPaperSyllabus

BotanyCourseisOneoftheMajor SubjectsforBiology StudentsandMinororElectiveforstudentsofotherfaculties
SecondMajorSubject CanbeZoology/Microbiology

Third Major Subject can be from Science or Any other faculty of UGC /AICTE — (Arts/ Agriculture/
Education/law/ Commerce)
FourthSubjectisMinororElectivetobeselectedfromanyoneofotherFacultiesasperstudent’sowninterestOneVocationa
1 Coursehas to be optedfromthelist given in Syllabus as perNSDCguidelines
OneCo-curricularCourseiscompulsory

InternalAssessment& External Assessment

InternalAssessment Marks ExternalAssessment Marks
ClassInteraction ] VivaVoceonPracticals 10
Quiz 5 ReportofBotanicalExcursion/Lab Visits/Industriai 10
training/Survey/Collection/Models
Seminar 7 Table work/Experiments 45
Assignments (Charts/ Flora/ Rural Service/ 8 PracticalRecordFile 10
| TechnologyDissemination/BotanicalExcursion/LabVisits/fndustria
Itraining)
. TOTAL 25 75
*BotanicalExcursion/LabVisits/Industrialtraininglsc
ompulsory
T —— ~.—...5%_%:__.e
~—
g e
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Mﬁﬁ- &
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DETAILEDSYLLABUSFOR
Q/‘/ 4@*: CERTIFICATE COURSE IN MICROBIAL TECHNOLOGY &
< ' CLASSICALBOTANY
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1.

CERTIFICATECOURSEINMICROBIALTECHNOLOGY & CLASSICALBOTANY/B.Sc.-1

Programme: CertificateCourseinMicrobialTechnology& ClassicalBotany Year: I ?fi’mesm;
aper-]
] Subject: Botany
CourseCode: CourseTitle:Microbiology&Plant Pathology
B040101T

Courseoutcomes: Afterthecompletionofihecoursethestudents willbeableto:
1. Developunderstanding abouttheclassificationanddiversityof differentmicrobesincludingviruses,Algae,Fungi&Lichens&their
economic importance. :

2. Developconceptualskillaboutidentifyingmicrobes,pathogens,biofertilizers&lichens.

3. Gainknowledgeaboutdevelopingcommercialenterpriseofmicrobialproducts.

4. T.eamhost—pathogenrelationshipanddiseasemanagement.

5. LearnPresentationskilis(oral&writing)inlifesciencesbyusageofcomputer&multimedia.

6. GainKnowledgeabout usesofmicrobesinvariousfields.

7.  Understandthestructureandreproductionofcertainselectedbacteriaalgae, fungiandlichens

8. GainKnowledgeabouttheeconomicvaluesofthislowergroupofplantcommunity.
Credits:4 CoreCompulsory
Max.Marks: 25+75 IMin.PassingMarks:

TotalNo.ofLectures-Tutorials-Practical{inhoursperweek):4-0-0

Unit Topic No.oj
Lect
res(6

hrs)

e
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[ 1 A. Introduction to Indian ancient, Vedic and heritage Botany and contribution of Indian Botanists (inﬁ';’—_7
branches), in contextwith the holistic development of modern science and technology, has to be taught,
practiced and assessed viaclassinteraction/assignments/self-
studymentionedunderContinuousInternalEvaluation(CIE).

B. MicrobialTechniques&instrumentation

Microscopy ~ Elementary knowledge of Light, phase contrast, electron, scanning and transmission electron
microscopy, staining techniques | 8
forlightmicroscopy,samplepreparationforelectronmicroscopy.Commonequipmentofmicrobiologylabandprincipleof

their working — autoclave, oven, laminar air flow, centrifuge. Colorimetry and spectrophotometry,

. immobilizationmethods, fermentationandfermenters.

I Microbialworld
Cell structure of Enkaryotic and prokaryotic cells, Gram positive and Gram-negative bacieria, Structure of a bacteria
and 8
plasmids;Bacterial ChemotaxisandQuorumsensing, Bacterial Growthcurve, factorsaffectinggrowthofmicrobes;measure
ment of growth; Batch culture, fed batch culture and continuous culture; Synchronous growth of
microbes;Sporulationandreproductionandrecombinationinbacteria.

Viruses, general characteristics, viral culture, Structure of viruses, TMV and retro viruses, Bacteriophages, Structure
of T4 &, J-phage; Lyticand Lysogenic cycles,mycophages, viroid, Prions & mycoplasma & phytoplasma.

N Actinomycetes (Actinobacteria) and their economicuses.

I Phycology
RangeofthallusorganizationinAlgae,Pigments, Flagella,Reservefood, Types of
Reproduction,Classificationandcomparative lifecycleof- i
Nostoc,Chiorella,Volvox, Oedogonium,Chara; Ectocarpus, Sargassum, Polysiphonia.

Phycoviruses, Economicimportanceofalgae-Roleofalgaeinsoilfertility-biofertilizer—Nitrogenfixation-

L Symbiosis;Commercialproductsofalgae-biofuel, Agar, Diatomite.

v Mycology 7
Comparative study of general characteristics, nutrition, life cycle, Economic importance of Fungi, Classification upto
class, DistinguishingcharactersofMyxomycota:GeneralcharaciersofTrue Fungi
(Eumycota):MastigomycotinaSynchytrium:Zygomyeotina:Rhizopus, AscomycotinaiSaccharomyces,  Penicillium,
Pezizq.  Basidiomycotina:  Ustilago,  Puccinia,  Agaricus;  Deuteromycotina:  Fusarium Alfernaria.

5 Heterothallism,Physiological specialization,Heterokaryosis& Parasexuality,

v { MushroomCultivation,Lichenology& Mycorrhiza
Mushroomcultivation. 7
Generalaccountoflichens,reproductionandsignificance;Mycorrhiza:ectomycorrhizaandendomycorrhizaandtheirsignific
ance.

VI PlantPathology 7
Disease concept, Symptoms, Etiology & causal complex, Primary and secondary inoculum, Infection,
Pathogenicityandpathogenesis,Koch’sPostulates. Mechanismof{infection(BriefideaaboutPre-
penetration,PenetrationandPost-penetration), Disease cycle (monocyclic, polycyclic and polyetic). Defense
mechanism with special reference toPhytoalexin, Resistance- Systemic acquired and Induced systemic fungicides-
Bordeaux mixture, Lime Sulphur, Tobaccodecoction, Neemcake &oil

o 2

VII DiseasesandControl 8

Symptoms, Causal organism, Disease cycle and Control measures of — Early &Late Blight of Potato,Black Stem
Rust of  Wheat, Alternaria spot’ and ‘White rust of  Crucifers, Red Rot
of‘Sugarcane,WiltingofArhar,Mosaicdiseascsomobaccoandcucumber,yellowveinmosaicoﬂ:hindi;CitrusCanker,

Little leaf of brinjal; Damping off of seedlings, Disease management: Quarantine, Chemical, Biological,
Integratedpestdiseasemanagement

E—
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AppliedMicrobiology

Elementary knowledge of Food fermentations and food produced by microbes, Production of amino acids,
antibiotics, enzymes, vitamins,alcoholic beverages, organic acid & genetic recombinant vaccines. Mass production
of bacterial biofertilizers, bluegreen algae, Azollaand mycorrhiza. Plant growth promoting rhizobacteria &
biopesticides— Trichoderma sp. andPseudomonas, Single cell proteins (Spiruling), Organic farming inputs,
Microbiology of water, Biopolymers, Bioindicators,Biosensors, Bioremediation, Production of biofuels,
Biodegradation of pollutants and Biodeterioration of materials &CulturalProperty Microbial Biofactories (£.coli and
Yeast) for production of recombinant proteins

b R A

11.

12.
13.

SuggestedReadings:
CourseBookspubltshedm Hindimaybeprescribed bythe Universities.

areafafdem (Fepl) dare, o, agda, shary, foemy, sriwger, 2ReSwEer,

R RIETRiRAsE - oee— RHE IS @ SFuSEeE | RANHERMAE, 936 |

e Wi ead TauguRITAET= A<t Mt ¢d eF@Rrbd publisher 2019

TRETITHEITE TR IS e emRIRIgAR Bard!, S |+d FaR Bl 2018 QrreiaasieamiesR |
reRITfeETS - rTeTe areg 2012

ShmeiegAR PurdersaTegar B! 2018 aROISTGURRNIEARS vyEaasfeamafeTR |
gareat 2020, Yoo WAfday, Haw TaUEURITIAOSE

WA 2020, YEURIT : ITICAUNAR Taf=ra=IoT
MicrobiologyFundamentaland A pplications(hindi)(pb)

ISBN: 9788188826230 Edition: 03Year : 2016Author : Dr. Purchit S8, Dr. Deo Publisher ; Student
EditionLanguage:Hindi

. QIEURITI AT YRS T—TeT: DefinitionalD ictionaryofPlantPathology PublisherCommissionfor

ScientiﬁcandTechhicalTenninology.
Modern Microbtology (hindi) (hb) ISBN: 9788177543599 dition : 1Year : 2018Author : Dr. Purchit S§ ,
Dr.SinghTPublisher :Agrobios (India)

Suggestedbooks*“PlantpathologybyR.S.Mehrotra, TataMcGraw-HillEducation”areincludedinreadingresourceslist

Suggested book-“Eminent Indian Botanists: Past and Present (Biographies and contributions)”, P. Suresh
Narayan and T. Pullaiah, Regency Publications, (2011)

Unit-1A:
i hitps:Vindianculture gov. infrarebooks/economic-botany-india

i https Avww infinityfoundation. com/mandala/t es/t es tiwar botany frameset him

iii. https://fwww.researchgate net/publication/335715457_Ancient Indian_rishi's_Sages knowledge of
botany and _medicinal plants since Vedic period was much older than the period of Theophrastis

A _case study- who was the actual father of botany

iv. ittps./fwww.scribd com/presentation/81 269920/Botany-of-Ancient-Indig

v. https.finsa. nic. in‘writereaddata/UplLoadedFiles/IJHS/Voll7 2 17 PXBhattacharyya. ,od[

fe
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vi. http./fwgbis.ces.iisc. ernet.in/biodiversity/sahyadri/wgbis_info/botany history.pdf
vii Ancient Botany (Sciences of Antiquity) Paperback — 1 October 2015by Gavin
Hardy(Author),LaurenceTotelin (Author)
viii. https://www.plantsdiseases.com/p/symptoms.html
ix. https://www.plantsdiseases.com/p/pathogenic-diseases-in-plants_html
UNIT-IB.
1. Kumar,H.D.(1999).IntroductoryPhycology. A fiiliatedEast-West.PressPvt.Ltd.Delhi. 2ndedition.
2. ortora,GJ.,Funke,B.R.,Case,C.L.(2010).Micr0biology:AnIntroduction,PearsonBcnjaminCummings,U.S.A.IOthcdition.
3. bethi,LK.and Walia, S.K. (2011).TextbookofFungi& TheirAllies, MacMillanPublishersPvt.Ltd.,Delhi.
4. \ggarwal,S K.2009. FoundationCourseinBiology, Aone booksPvt.Ltd. ,NewDelhi.
5. Aneja,K.R.1993 ExperimentsinMicrobiology, Pathologyand TissueCulture, VishwaPrakashan, NewDelhi.
6. AnnieRagland,2012, AlgaeandBryophytes,SarasPublication, Kanyakumari, India.
7. Basu, A.N.1993 EssentialsotPlantViruses, VectorsandPlantdiseases, New Agelnternational NewDelhi.
8. Chopra.G.L.1984. AtextbookofAlgae,Rastogipublications,Meerut, India.
9. Desikachari, T.V.1959.Cyanophyta,ICAR, NewDelhi,
10. Dubey,R.C.andMaheshwari.D.K.2012.PracticalMicrobiology,S.Chand&Company,Pvt.Ltd.,NewDelhi.
11, Fritsch,R.E.1977.Structure andReproductionofAlgae,CambridgeUniversityPress,London.
.Kodo,C.l.andAgarwal H.0.1972 PrinciplesandtechniquesinPlantVirology,VanNostrand,ReinholdCompany New York.
. Agrios,G.N.(1997).PlantPathology,dthedition.Cambridge,U. K.:AcademicPress.

1
1
14
17, Sethi,I.K.and Walia,S.K.(2011).TextbookofFungiand TheirAllies.Noida, U.P.:MacmillanPublishersIndia 1td.
16.Reven,F H.,Evert,R.F.,Eichhorn,S E.(1992).BiologyofPlants. NewY ork, NY:W.H.FreemanandCompany.

17. Sharma,P.D.(2011).PlantPathology.Meerul,U.P.:RastogiPublication.

15. Webster,J.,Weber,R.(2007).IntroductiontoFungi,3rdedition, Cambridge,U.K.:CambridgeUniversityPress..

1%, PandeyB.P.2001.CollegeBotany Volume1,SChand&CompanyPvt.Ltd, NewDelhi.

20. Pandey.B.P.2014ModernPracticalBotany,(Vol-1)S.ChandandCompanyPvt.Ltd.,NewDelhi.

21.Pelczar, 1963 .Microbiology, TataMcGrawHill, NewDelhi

2. Rangaswamy,G.2009,DiseaseofCrop Plantsinlndia,PrienticeHallofIndia,NewDelhi.
27.Sambamurty.A.V.5.8.2006,A TextbookofAlgae, 1. K.InternationalPublishingHouse, Pvt.Ltd.,NewDelhi.
24.Sharma,P.D.2012 MicrobiologyandPlantPathology, RastogiPublicationPvt Ltd.,Meerut,India.

25. Singh,R.P.2007 Microbial TaxonomyandCulture Techniques,KalyaniPublication,NewDelhi.
26.Smith.G.M.1996.CryptogamicBotanyVolumel, TataMcGrawHill, NewDelhi.
27.SundarRajan.S.2010.CollegeBotanyVolumel, HimalayaPublications, Mumbai.

28. Vashishta,B.R.Sinha, A.K.andSingh,V.P.1991.Algae,8.ChandandCompany,Pvt.Ltd.,NewDelhi

tff;isv. coursecanbe optedasan electi;febythe students offollowing subjects:Opento all butspecialfor
B Sc.Biotech,B.Sc¢.Microbiology,B.Sc.Agriculture,B.A.(Curators),B.A. Archaeology,B.A.Geology, BAMS.

E léga-stedC(mtinuousEvaluationMethods:
C ontinuouslnternal Evaluationshallbebasedonallotted Assignment andClassTests. Themarksshall

. Alexopoulos,C.J. . Mims,C.W.,Blackwell, M.(1996).IntroductoryMycology,4thedition. Singapore,Singapore:JohnWiley&Sons.

_ InternalAssessment f Marks 1
[ Classinteraction 5

Quiz 5
§ Seminar 7
| Assignment(Charts/Flora/RuralService/TechnologyDissemination) 8
25
| Courseprerequisites:

'
t:_
—l—
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Qualification: To study this course, a student must have qualified 10+2 with Biology/ NSQF level 3 from Sector
SkillCouncils / Diploma holder from ITI in (Biology/ Agriculture/ Biotech/ Forestry/ Microbiology/Gardening
/biomedicalScience.

Facilities:SmartandInteractiveClass

OtherRequisites: Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharts

Suggested equivalent online

courses:https://indianculture.gov.in/rarebooks/economic-

botany-indiahttps;//community.plantae.org/tags/mooc
futurelearn.com/courses/teaching-biology-inspiring-students-with-plants-in-

sciencehttps://www coursera.org/courses?query=planishitp://egyankosh.ac.in/handle/]
23456789/53530https://www.classcentral.com/tag/microbiologyhttps://www.edx.org/le

arn/microbiology

https://www.mooc-

list.com/tags/microbiologyhttps://www.udemy.com/topic/microbiology/hitps://u
cmp.berkeley.edu/bacteria/bacteria.htmlhttps://www livescience.com/53272-

what-is-a-

virus.htmlhttps:/gclambathach.in/lms/Economic%20importance%200f%20Alga
e.pdfhttps://www.slideshare.net/sardar] 109/algae-notes-

] https://www.onlinebiologynotes.com/algae-general-characteristics-
classification/https:/fwww.sciencedirect.comy/topics/immunology-and-
microbiology/fungushttps://ucmp.berkeley.edu/fungi/fungi.html
https://agrimoon.com/wp-content/uploads/Mashroom-
culture.pdfhttp://ecoursesonline.iasri.res.in/mod/page/view.php?id=1 1293 http://www hillagric..ac.in/edu/coa/ppath/]
ect/plpathl11/Tect.%201%20%20Introduction-

P1%20Path%2011 | .pdfhttp://www. jnkvv.org/PDF/1104202010265 1 plant pathology.pdfhttps.//www.apsnet.org/edc
enter/disimpactmngmnt/topc/Epidemiology Temporal/Pages/ManagementStrategies.aspxhttps://learn.saylor.org/cour

se/view.php?id=23&sectionid=6821
https://www.sciencedirect.com/topics/earth-and-planetary-

scigncesf microscopyhttp://physics.fe.uni-
li.si/students/predavanja/Microscopy Kulkarni.pdfhttps://lipidnanostructuresgr

oup.weebly.com/https://zoology4civilservices. wordpress.com/2016/06/18/65/h
ttps://microbenotes.com/laminar-flow-hood/

CERTIFICATECQURSEINMICROBIALTECHNOLOGY &CLASSICALBOTANY/B.Sc.-1

Programme:CertificateCourseinMicrobial Technology& ClassicalBotany Year:] [Semester:l/Paper-11
Subject:Botany
Course Code:B040102P CourseTitle:Techniquesin Microbiology&PlantPathology

Courseoutcomes: A fterthecompletionofthecoursethestudents willoeable:
1. Understandtheinstruments,techniques,labetiquettesandgoodlabpracticesforworkinginamicrobiologylaboratory.

2. Developskillsforidentifyingmicrobesandusingthemforlndustrial, AgricultureandEnvironmentpurposes.
3. Practicalskilisinthefieldand laboratoryexperimentsinMicrobiology&Pathology.
4. learntoidentifyAlgae,LichensandplantpathogensalongwiththeirSymbioticandParasiticassociations.
5. CaninitiatehisownPlans & SeedDiagnosticClinic
6. Canstartownenterpriseonmicrebialproducts
Credits:2 CoreCompulsory
Max Marks:25+75 Iviin.PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):0-0-2

MOTANY-UGQO gel? ~




Unit

Topic* (MinimumAnythreefromeachunitdependingonfacilities)

. ;
No.ofLectu' |

res(60 hrs)

INSTRUMENTS& TECHNIQUES

1. Laboratorysafetyand goodlaboratorypractices

2. Principles and application of Laboratory instruments-microscope,
incubator,autoclave, centrifuge, L AF filtrationunit,shaker,pHmeter.
Bufferpreparation&titration

CleaningandSterilizationofglasswares

Preparationof media-NutrientAgarand Broth

Inoculationand culturingofbacteriainNutrientagar and nutrientbroth
Preparationofagar slant,stab, agar plate

PhenolCoefficient methodtotesttheefficacyofdisinfectants

SO R w

7

41

BACTERTALIDENTIFICATION
. Isolationofbacteria
. Growth curve of bacteria
. Identificationofbacteria.
. Stainingtechniques: Gram’s,Negative,Endospore,CapsuleandCellWall.
. CulturalcharacteristicsofbacteriaonNA.
. Pureculturetechniques(Typesofstreaking).
. Biochemicalcharacterization:
IMVIC,Carbohydrate
fermentationtest, Mannitolmotilitytest,Gelatinliquefactiontest,Ureasetest, Nitratereductiontest,Catalas
etest,Oxidasetest,Starch hydrolysis,Caseinhydrolysis.
8. Antibacterial potential of natural products
9. Replica plating
10. Bacterial transformation
11. Bacterial gene induction
12.Bacteriophage growth analysis

~1 O oL B W2 D —

11X

MYCOLOGICALSTUDY:

I.  Isolationofdifferentfungi:Saprophytic,Coprophilous,Keratinophilic.

2. Identification of fungi by lactophenol cotton blue method. Rhizopus, Saccharomyces,
Penicillium, Peziza, Ustilago, Puccinia; Fusarium, Curvularia, Alternaria,

3. Agaricus:Specimensofbuttonstageandfull grownmushroom; Sectioningofgillsofdgaricus.
4, Lichens:crustose,folioseandfruticosespecimens.

PHYCOLOGY:

1. TypestudyofalgaeandCyanobacteria—Spirulina Nostoc.

Chlorophyceae-Chlorella,Volvox, Oedogonium, Cladophora,andChara; Xanthophyceae—
Vaucheria;Bacillariophyceae—PinnulariaPhacophyceae—-SargassumRhodophyceae-Polysiphonia

XPERIMENTALPLANTPATHOLOGY
1. Preparationoffungalmedia(PDA)&Sterilizationprocess.
2 [solationofpathogenfromdiseasedleaf.
3. Identification: Pathological specimens of Brown spot of rice, Bacterial blight of rice, Loose
smut
ofwheat, Stemrotofmustard, Lateblightofpotato;Slidesofuredial telial,pycnial&aecialstagesofP
uccinia, Fewviral andbacterial plantdiseases.

VI

PRACTICALSINAPPLIEDMICROBIOLOGY-1
1.  Isolationofnitrogen fixingbacteriafromrootmodulesoflegumes.
Enumerationofrhizospheretonon-rhizospherepopulationofbacteria.
IsolationofantagonisticPseudomonasfromsoil.
Microscopicobservationsofrootcolonizationby VAMfungi.
Tsolationof Azospirillumsp.fromtherootsofgrasses.
Isolationofphyllospheremicroflora.
IsolationofPsolubilizingmicroorganisms.

VI

Wineproduction.

Isolationoflacticacidbacteriafromcurd.
Isolationoflipolyticorganismsfrombutterorcheese,
Immobilizedbacterialcellsforproductionothydrolyticenzymes.
Enzymeproductionandassay—cellulase,proteasecandamylase.

2
3
4
5
6
7
PRACTICALSINAPPLIEDMICROBIOLOGY-2
1.
2
3
4
5
6

Immobilizationofyeast.




7.
8.

9.

Isolationofeellulolyticandanaerobicsulphatereducingbacteria.
Isolationandcharacterizationofacidophilic,alkalophilicandhalophilicbacteria.
Overexpression of recombinant protein in Bacteria or Yeast

1.
2

3
4.
5.

CultivationofSpirulina,&Chlorellainlabforbiofuel
VisittoNB AIM,Mau, Varanasi(Kashi)/IMTECH(InstituteofMicrobial Technology),Chandig
arhfor viewingCulture Repository

VisittobiofertilizersandbiopesticidesunittounderstandabouttheUnitoperationprocedures
MushroomecultivationforProtein

Alcoholproduction. fromSugarcaneluice.

by
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o ] 3 |
}'Su sgestedReadings:

|

CourseBookspublishedin Hindimaybeprescribed bytheUniversities.
HIT—1 ORI D& R IR & AR B TSR ¥ e TSRS |

2. Hidl'ila?a;!?q{%”aq‘ﬁl;i-i Dhankar - Sharma — Trivedi ISBN Code: 978-81-8142-697-0 65, RBD
Publishing House Shivaji Nagar Civil Lines,Jaipur - 302006 ( Rajasthan )

3. UrAfreTTE e Ta -1 U SRUaeusied ; Rracresnrard voe seEgeiaay : 2018

4. PracticalBotany(Part!)ISBN#:81-301-0008-
BSunilDPurohit‘GotamKKukda&AnamikaSinghledition:2013ApexPubli‘shingHouseDurgaNurseryRoad,Udaipur!Raja

sthan(bilingual)
5. ModernMushroomCultivationAndRecipes(hindi)(hb)ISBN:9788177545180Edition:01Year:2017Author:SinghRiti, Singh

UCPublisher :Agrobios (India)
8. BiofertilizerProduction Manual(hindi)(hb} ISBN:9788177541274Edition:01Year:2014Author:GehlotDPublisher

:Agrobios(India)Language:Hindi

Aneja,K.R.1993 .ExperimentsinMicrobiology,Pathologyand TissueCulture, VishwaPrakashan, NewDelhi.
Dubey,R.C.andMaheshwari.D.K.2012.PracticalMicrobiology,S.Chand&Company,Pvt.Ltd.,NewDelhi.
Kodo,C.I.andAgarwal,H.O.1972 PrinciplesandtechniquesinPlantVirology, VanNostrand,ReinholdCompany,

NewYork.

MadhaveeLatha,P. 2012, ATextbookoflmmunology, S.Chand&CompanyPvt.Ltd., NewDelhi.
Pandey.B.P. 2014ModernPracticalBotany, (Vol-I) S.Chand andCompanyPvt. Ltd., NewDelhi.
Sambamurty.A.V.S.8.2006,A TextbookofAlgae,I. K.International PublishingHouse,Pvt.Ltd.,

Singh,R. P. 2007.MicrobialTaxonomyand CultureTechniques,KalyaniPublication, New Delhi.
https://agrimoon.com/wp-content/uploads/Mashroom-culture.pdf
http://nhb.gov.in/pdf/Cultivation.pdf

0. https://www k-state.edu/fungi/Greeting/Publications_files/2006%20Handbeok.pdf

1. Sen,Surjit, Acharya Krishnendu,Rai,Manjula2019IBSN-978-93-88347-23-5-BiofertilizersandBiopesticides
l'echnoworld,Kolkata
‘2. http//www.kvkkendrapara.org/pdf/Bio%20Fertilizer%20Production%20and%20marketing.pdf

3. hitp://www.gbv.de/dms/tib-ub-hannover/751302945 .pdf
|4. Hochman,Gal,Zilberman,David2014IBSN-1461493285-AlgacFarminganditsBio-ProductsSpringer

18. GokareA.Ravishankar,RangaRaoAmbati2019 Handbook
ofAlgalTechnologiesandPhytochemicalsVolumell:Phycoremediation,Biofuelsand Global Biomass Production

PrintISBN: 9780367178192
19. AmosRiclunondPh.D.,Prof Emeritus,QiangHuPh.D2013.HandbookofMicroalgalCulture: AppliedPhycologyvandBiotec

hnology, Second Edition PrintISBN:9780470673898

T'hiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:Opento allbutspecialfor
B.Sc.Biotech,B.Sc.Microbiology,B.Sc. Agriculture,B.A .(Curators),B.A. Archaeology, B.A.Geology,BAMS.

suggestedContinuousEvaluationMethods:

ContinuousInternalEvaluationshallbebasedonallotted A ssignmentandClassTests. Themarksshallbeasfollows:

=t

InternalAssessment Marks
ClassInteraction 5
Quiz 5
_ Seminar e 7
finorfieldwork/excursion/labvisit/technologydisseminationetc. 8

. | ;
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Courseprerequisites:

Qualification: Tostudythiscourse,astudentmusthavequalified 1 +2withBiology/NSQFJevel3 fromSectorSkil 1Councils/Diplomaholderfro
mITI in(Biology/Agriculture/Biotech/Microbiology/biomedicalScience.

Facilities:SmartandInteractiveClass

OtherRequisites: Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharts
LabRequisites:Microscopcs,Stains,Dissectionbox,Haemocytometer,Specimens,Permanentslides,Autoclave,incubator,
Oven,laminarflow cabinet,balances,Fermenter,AnaerobicjarandSpectrophotometer.

Suggestedequivalentonline courses:

https://community.plantae.org/tags/mooc
futurelearn.com/courses/teaching-biology-inspiring-students-with-ptants-in-
sciencehtips://microbiologysociety.org/publication/education-cutreach-resources/basic-practical-microbiology-a-
manual htmlhttps://microbiologyonline.org/flle/7926d7789d842(70,2075109f68¢3175¢.pdf

http://allaboutalgae.com/benefits/https://repository.cimmyt.org/xmlui/bitstre
am/handle/10883/3219/64331.pdfhttps://www. mooc-

list.com/tags/microbiology
http://www.agrifs.ir/sites/default/files/A %20tex1%20book%200f%2 0practical %20botany%201%20%7BAshok%20Bendre%70%20%35B8171

339239%3D%20%281984%29.pdf
https://www,coursera.org/courses ?query=plants
http:/fegvankosh.ac.in‘handle/123456789/53530ht
ips://www.classcentral.com/tag/microbiologyhit
ps://www.edx.org/learn/microbiologyhttps://w
WW.mooc-
list.com/tags/microbiologyhttps://www.udemy.
conV/topic/microbiology/

Programme/Class:B.Sc.-I/ CertificateCourseln Year:l : Semester:11
MicrobialTechnology& Classical Botany o Paper-1

Subject: Botany

Course Code:B040201T CourseTitle: ArchegoniatesandPlantArchitecture

Courseoutcomes:

Afterthecompletionofthecoursethestudents willbeableto:

1. Developcriticalunderstandingonmorphology,anatomyandreproductionefBryophytes, PteridophytesandGymn
OSpErMmS

2. Understandingofplantevolutionandtheir transitiontolandhabitat.

3. Understand
morphology,anatomy,reproductionanddevelopmentalchangesthereinthroughtypologicalstudyandcreateaknowledgebaseinun
derstandingthebasisofpiantdiversity,economicvaluesdtaxonomyofplants

4,  Understandthedetailsofexternaland internalstructuresofllower ingplants.

Credits:4 CoreCompulsory

Max.Marks: 25+75 Min.PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):4-0-0

%VBOTANY—U j@iopagele di




’— Unit

Topic

Lectures
{60hrs)

IntroductiontoArchegoniates&Bryophytes

Unique features of archegoniates, Bryophytes: General characteristics, adaptations to
landhabit, Range of thallus organization. Classification (up to family), morphology,
anatomy andreproduction of Riccia, Marchantia ,Anthoceros,Sphagnum and Funaria.
(Developmental details not tobeincluded). economic importance ofbryophytes

IT

Pteridophytes
Generalcharacteristics,Early(fossil)landplants(Rhynia).Classification(uptofamily)with
examples,Heterosporyandseedhabit,stelarevolution,economicimportanceofPteridophytes.
Comparative study of morphology, anatomy and reproduction of Selaginella, Equisetum and
Azolia.

Gymnosperms

Classification and distribution of gymnosperms; Salient features of Cycadales,
Ginkgoales,ConiferalesandGnetales,theirexamples with special reference to Cycas,
Ginkgo, Pinus, Ephedra,structureandreproduction;economicimportance

v

Palaeobotany
General account of Cycadofilicales, Bennettitales, Pentoxylales and Cordaitales; Geological
time scale;Briefaccountofprocessoffossilization &typesoffossilsand studytechniques;

AngiospermMorphology
Morphologyandmodificationsofroots;stem, leafandbud. Typesofinflorescences;flowers, flower
parts,fruitsand typesofplacentation; Definitionand typesofseeds.

PlantAnatomy:Meristematicandpermanenttissues,Organs(root,stemandleaf). Apicalmeriste
ms& theories on apical organization. Secondarygrowth-Rootandstem-cambium(structureand
function)annualrings, Periderm,Anomaloussecondarygrowth-

Bignonia, Boerhaavia, Dracaena, Nyctanthes

ReproductiveBotany

Plant Embryology, Structure of microsporangium, microsporogenesis, Structure
ofmegasporangiumanditstypes,megasporogenesis, Structure

andtypesoffemalegametophyte, Typesofpollination,Methodsofpollination, Germinationofpoll
engrain,Structureof male

gametophyte, Fertilization,Structureofdicotandmonocaotembryo,Endosperm, Doublefertilizati
on,ApomixisandPolyembryony.

VIII

Palynology: Pollen structure, pollen morphology, pollen allergy, Applied
Palynology:Basicconcepts,Palacopalynology, Aeropalynology,Forensicpalynology,Roleint
axonomicevidences.
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SuggestedReadings:
CourseBookspublishedin Hindi/English

1. 1ERYftasE (T darer, waw, gd, star, faemy, srieger, SRemEer,
R rerarRaTaRieeT - orge— e, Uis 9 SAeEE ¢ TReEE, 39 |
2. FgaESTTRaRiEET EaEE, e, (irecTaegemie ded) aas- Rig, ule g
SR © RIS, #78 |
TR EgHbTRUfARsTAS] T & TEl 2017 SERREATIRARH
TS, TH T OIS T 2018, SRS IO CHSRETS Chaufeaer

GanguleeH.S.andK Kar1992.CollegeBotany Vol Jand IL(NewCentralBookAgency)
Bhatmagar,S.P.andMoiira,A.(1996).Gymnosperms. NewA geInternational(P)LtdPublishers, NewDelhi, India.
Parihar,N.S.(1991). AnintroductiontoEmbryophyta. Vol.]. Bryophyta:CentralBookDepot, Allahabad.
Rashid A(1999) AnintroductiontoPteridophyta, VikasPublishingHousePvt.Ltd.NewDelhi.
SharmaOP (1990)TextbookofPteridopkyta.MacMillanIndiaLtd.Delhi.
VashishthaBR,Sinha AKandKumarA(20t0)Botanyfor DegreeStudents—Pteridophyta,S.ChandandCompany,
VashishthaBR,Sinha AKandKumarA(2010)Botanyfor DegreeStudents—Gymnosperms,S.Chandand
PariharNS(1976)Biologyand MorphologyofPteridophytes. CentralBookDepot.

9. BhamagarSP(1996)}Gymnosperms,NewAgelntemationalPublisher.

10. PandeyBP(2010)CollegeBotanyVollIS.Chand andCompany NewDelhi

11. Maheswari,P.1971.AnIntroductiontoEmbryologyofAngiosperms.McGrawHillBockCo.,.London

12. Bhattacharyaet.al.2007. AtextbookofPalynology,Central, NewDelhi.

13. Bhojwani,$.S.andS.P.Bhatnagar.2000.TheEmbryology ofAngiosperms{4thEd.),VikasPublishingHouse,.

14, P.K.K.Nair-AtextbookofPalynology.

15. Johri,B.M.1984 EmbryologyofAngiosperins. Springer-Verleg, Berlin,

16, DuttaA.C.2016.BotanyforDegreeStudents. OxfordUniversityPress.

17. E.J.Eames.MorphologyofVascularPlants,StandardUniversityPress.

18. Dickinson,W.C.{2000).IntegrativePlantAnatomy. Harcourt AcademicPress, USA.

19. Fahn,A.(1974).PlantAnatomy.PergmonPress,USA.
- 20. Evert,R.F.(2006)Esau’sPlantAnatomy:Meristems,Cells,andTissuesofthePlantBody: TheirStructure,Functionand

Development. JohnWileyandSons, Inc.

RO kW — AW

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:Opento allbutspecialforB.Sc.Biotech,
B.Sc.Forestry,B.Sc. Agriculture,B.Pharma,B. A.(Curators),B.A. Archaeology,B.A.Geology, BAMS

SuggestedContinnousEvaluationMethods:
ContinuousInternalEvaluationshallbebasedonallotted AssignmentandClassTests. Themarksshallbeasfollows:

Internal Assessment Marks
Classinteraction 5
Quiz 5
Seminar 7
Assignment(Charts/Flora/RuralService/TechnologyDissemination) 8

25

b
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Courseprerequisites:

Qualification: Tostudythiscourse,astudent
musthavequalified10+2withBiology/NSQFleveld4fromSectorSkillCouncils/Diploma holder from{TI
in{Biology/Agriculture/Forestry).

Facilities:SmartandInteractiveClass,wififacility

OtherRequisites:: Videos,Books,CDs,Flora,Herbarium,AccesstoOn-lineresources,DisplayCharts

Suggestedequivalentonline courses:

https://www.anbe.gov.awbryophyte/what-is-
bryophyte.htmlhttps:/pteridoportal.org/portal/index.phphttps://www.conifers.org/

zz/gymnosperms phphtip:/fiwww. mobot.org/MQBQT/research/ AP web/hitps://miln
eorchid.w -id-for-

beginners.htmihttps://www.botany.org/PlantImages/PlantAnatomy.phphttp://weba
ppl.dlib.indiana.edv/inauthors/view?docld=VAC0868&doc.view=printhttps://paly
nology.org/http://www2 estrellamountain.edu/faculty/farabee/biobk/Biobookflowe
rs.htmihttps://www.sciencelearn.org.nz/resources/1 00-plant-
reproductionhitps://palaecobotany.org/

s

v
E—— -
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Programme/Class; CertificateCourse inMicrobial Year:I Semester:11

Technology & ClassicalBotany Paper-TI{Practical}

Subject: Botany

Course Code:B040202P ] CourseTitle:LandPlantsArchitecture

t

Courseoutcomes:

1. The students will be made aware of the group of plants that have given rise te land habit and the flowering
plants. Throughfieldstudytheywillbeabletoseetheseplantsgrowinnatureandbecomefamiliar withthebiodiversity.

2. Students would learn to create their small digital reports where they can capture the zoomed in and zoomed
outpicturesas wellasvideosincasetheyareabletofindsomerarestructureorphenomenonrelatedtotheseplants.

3. Developanunderstandingbyobservationand
tablestudyofrepresentativemembersofphylogeneticallyimportantgroupstolearnthe processofevolutionina
broadsense.

4. Understandmorphology,anatomy,reproductionanddevelopmentalchangesthereinthroughtypologicalstudyandcreate
aknowledgebaseinunderstandingplantdiversity economicvalues&taxonomyoflowergroupofplants

5. Understandthecomposition,modifications,iniernalstructureearchitectureoffloweringplantsforbecomingaBotanis

Credits:2 CoreCompulsory
Max.Marks:25+75 Min. PassingMarks:
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek). 0-0-2
Unit Topic (Any three from each unit) No.ofLectures
I Bryophytes:
Marchantia-morphologyofthallus, W.M rhizoidsandscales, V.S.thallusthroughGemma | 8
cup, W.M. gemmae (all temporary slides), V.S.
antheridiophore,archegoniophore,L.S.sporophyte(all permanentslides).Sphagnum-
morphology,
W .M .leaf rhizoids,eperculum, peristome,annulus,spores(temporarysiides);per
manent slides showing antberidial and archegonial heads, L.S. capsule
andprotonema.
In Pieridophytes:
Lycopodium: Habit, stem T. S, strobilus V. 8.,Selaginella: Habit, rhizophore T. 7
S,stem T . S, axis with strobilus, V.. of strobilus, Megasporophyll
andmicrosporophyll.
Equisetum-Habit,rhizomeand stemT.S5.and V.S.ofstrobilus.
Azolla— Habitat&itsstructure
I Gymnosperms
1. Cyeas ~ seedling, coralloid root and coralloid root T. S., T. S. of leaflet 8
andRachis, micro and megasporophyll, male cone V. S., microsporophyll T. S.
entireandV.8.ofovule. Pinus-Branchofindefinitegrowth,spurshoot, T.Sofold stemand
needle R.L.S and T. L. 8. of stem, male and female cone, V.S. of male
andfemalecone,
2. Ephedra
& Thuja:Habit,stemT.S(youngandmature),jeafT.§ maleandfemalestrobilus, V.S
.of maleand femalecone, ovuleV.S.and seed.
v Palaeobotany
1. MorphologyofRliynicandfossilsgymnosperms&other groups. 6
2. Visit Birbal Sahni Institute ofPalaeosciencesor virtual conference with their scientistd
to learnfossilization.
3. Markand knowaboutIndiangeographicalsitesrichinplantfossiis.
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AngiospermMorphology

Tostudydiversityinleafshape, sizeandother foliarfeatures.
Tostudymonopodialandsympodialbranching.

MorphologyofFruits
Inflorescencetypes-studyfromfresh/preservedspecimens
Flowers-studyofdifferenttypesfromfresh/preservedspecimens
Fruits-studyfromdifferenttypesfromfresh/preservedspecimens
Studyofovules(permanent slides/specimens/photographs)-
types(anatropous,orthotropous,amphitropousand campylotropous)
ModificationsinRoots,stems, leavesandinflorescences

<
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PlantAnatomy:
VI Normal & Anomalous secondary thickening - Bigrnonia, Dracaena, 8
Boerhaaviadiffusa, Nyctanthes

Studyofprimaryand secongdarygrowthintherootand stemof monocotsand
dicotsbysectioncuttingandpermanentslides.
Studyofinternalstructureofdicotandmonocotleaves.Stud

yofstructure ofstomata.

ReproductiveBotany
Structureofanther, microsporogenesisandpeliengrains '
Structureofovuleandembryo sacdevelopment(throughslides). 8
Studyofembryodevelopment inmonocotsanddicots.
Vegetativepropagationbymeansofcutting, buddingandgraftingexercises.
Studyofaeed gormination.

Study of pollen morphology of Lhe following plants —/fibiscus, Vinca, Balsam,
Fora, Crotalaria, Bougainvilleabymicroscopicobservation.
Calculatlonofp0lIenv:abll1typercentageusingmvitropollengemlinationtechniques.
Reproductive tissue processing, Block preparation and Microtomy technique

L= R R

%0 =3

CommerclalUsesandProductlontechnology 7

VIIL }. Azollaproduction

: 2. ProductiontechnologyofResins

3. ProductionandpropagationofOrnamentalPseris,Cycadales,Coniferalesforland
scaping.

4. Labmethodforqualitativetesting/extractionofEphedrine, Taxoland Thujaoil.

SuggestedReadings:

CourseBookspublishedin Hindi/English

T e R 1, | [ h S TaR G RARTETEN © TRITI®EA, 1S
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Pandey,BPandTrivedi,P.S. 1997.BotanyVol I(10th edition).VikasPublishingHouse.Pandey,BP;
Misra;Trivedi, P.S. 1997 BotanyVol.Il. VikasPublishingHouse.

Pandey,BPand Chadha.1997. BotanyVol.Ill. VikasPublishingHouse.
Santra,SCandChatterjee.2005.CollegeBotanyPractical Vol.I. NewCentralBookAgency(P)Ltd Kumar, S
and Kashyap, A.S.. 2003. Manual of Practical Algae. Campus Bovkslnternational, New DelhiBendre,
A.M.and KumarA textbookofPractical Botany. Vol LI1.,Rastogi Pub. Meerut.

SureshKumar,AmarSinghKashyapManualofPracticalAlgae..CampusBooksInternet,NewDelhi.
Santra,$C.2005.CollegeBotanyPractical Vol.1. NewCentralBook A gency(P)Ltd.

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:
OpentoallbutspecialforB.Sc.Biotech,B.Sc.Forestry, B.Sc. Agriculture,B.Pharma,B.A.
Suggested Continuous Evaluation Methods:Continuous Internal Evaluation shall be based on
allottedAssignment and ClassTests. The marks shallbeasfollows:

InternalAssessment Marks

Classinteraction
Fieldwork/Virtual/E-learning/Participationingroupdiscussions

IndustrialorCentrallaboratorytrainingo ftwoweeksinsummer/winter 12
‘ /Il (Compulsory)

L 25
4 el
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Courseprerequisites:

Qualification: Tostudythiscourse,astudent

musthavequalified 10+2withBiology/NSQFlevel3fromSectorSkillCouncils/Diploma holder fromiTI
in(Biclogy/Agriculture/Forestry).

Facilities:SmartandInteractiveClass
OtherRequisites:Microscopes,Stains,Dissectionbox,Haemocytometer,Specimens,Permanentslides,Autoclave,incubato

Suggested equivalent online
courses:hitps://www.easybiologyclass.com/topic-
botanvhitp://www3.botany.ube.ca/bryophyte/index. html

hitp://ecflora.cavehill.uwi.edu/bio courses/bl14apl/practical 3.1.ht
mhttpy//mvdunotes.blogspot.com/p/botany.html

http://www.fap.org/3/a-

v9236e.pdfhttps:/iinrg. icar. gov.in/librarv/nrg/nrg pdf

https://agritech.tnau.ac.in/banking/nabard pdf/Azolla%20Cultivation/Model_projct on_Azolla_cultivation.pdfh
ttp://arnoldia.arboretum.harvard.edu/pdf/articles/1977-37-1-propagation-manual-of-selected-gymnosperms.pdf
hitps://www.fs.fed.us/rm/pubs_other/wo_AgricHandbook730/wo_AgricHandbook727 153 175.pdf
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DiplomainPlantldentification, Utilization& Ethnomedicine

B DiplomainPlantldentification,Utilization& Ethnomedicine
Programme/Class: Diplomain PlantIdentification, Utilization & Ethnomedicine —I Year:II Semester:I11
Paper-1
Subject:Botany .
Course Code:B040301T CourseTitle:FlowerlngPlantsIdentification& AestheticCharactceristics T
Courseoutcomes:
Afterthecompletionofthecoursethestudents willbeableto:
1. Togainanunderstandingofthehistoryand conceptsunderlying
variousapproachestoplanttaxonomyandclassification.
2. Toleamthemajorpatternsof diversityamongplants,andthecharactersandtypesofdatausedto classifyplants.
3. Tocomparethedifferentapproachesto classification withregard totheanalysisofdata.
4, Tobecomefamiliarwithmajortaxaandtheiridentifyingcharacteristics,andtodevelopindepthknowledgeofthecurrenttax
onomyofamajor plantfamily.
5. Todiscoverandusediversetaxonomicresources,reference materials,herbariumcollections,publications.
6. Fortheentrepreneurcareerinplants,onecanestablishanursery, Startalandscapingbusiness,Set up afarmOrRuna
_plantationconsultancyfirm
Credits:4 " CoreCompulsory
j=—
Max.Marks:25+75 Min.PassingMarks:
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):4-0-0
Unit Topic No.ofLectures(
60hrs)
1 TaxonomicResources&Nomenclatore
Componentsoftaxonomy(identification,nomenclature,classification); Taxonomicreso
urces: Herbarium- functions & important herbaria, Botanical gardens, 7
Flora, Artificial Keys.
Binomial
Nomenclature:PrinciplesandrulesofBotanicalNomenclatureaccordingtol CN(ranksandt
axa;principle of priority, type method, author citation, valid publication).
I Typesofclassification&Evidences
Artificial, paturalandphylogenetic. BenthamandHooker(uptoseries),
Takhtajaan, AngiospermPhylogenyGroup(APGIV)classification.Introduction to 8
taxonomic evidences from cytology, phytochemistry &Molecular
biologydata(ProteinandNucleicacidhomology)-
o IdentificationofAngiospermicfamilies-
I:(FamiliescanbechosenUniversitywiseasper localavailableflora) 8
Acomparative studyofthefollowingfamilies withemphasisonthe
morphologicalpeculiaritiesand economic importance of its members (based on
Bentham & Hooker’s system)Ranunculaceae,Papaveraceae,Malvaceae, Rutaceae,
Fabaceae Myrtaceae , Cucurbitaceae,Apiaceae, Rubiaceag,Asteraceae.
IdentificationofAngiospermicfamilies-
v II:(FamiliescanbechosenUniversitywiseasper localavailableflora) 7
Acomparative studyofthefollowingfamilies withemphasisonthe
-, morphologicalpeculiaritiesand economic importance of its members (based on
/ Bentham & Hooker’s system)-Apocynaceae, Asclepiadaceae,Solanaceae,
\ Acanthaceae,Lamiaceae, Amaranthaceae,Euphorbiaceae, Liliaceae, Musaceae,
- Q_/ .z Poaceae. =
\/' i —— e — s
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\4 Phylogenetic systematics: 87
BriefideaonPhenetics,Biometrics (Neighbour joining},Cladistics: Basics and
Methodology;Supraspecific
taxa(Monophyletic,polyphyleticandparaphyleticgroups);Plesiomorphyand
Apomorphy).

TOOLS& SOFTWARESINPLANT IDENTIFICATION- 78

VII GIS(Mappingof(i)Patterns(ii)Features(iii)QuantitiesFree

PhylogeneticSoftware: PAUP and MESQUITE

Digital Taxonomy (e-flora), Description Language for Taxonomy —

DELTAlnternetdirectoryfor Botany.

Computerusage,Android Applications& Character Analysis 7
vl MSOffice:PPT, MicrosoftExcel, dataentry, graphs,-

GPStagging, Plantldentification Apps. Cancept of Character, Selection of characters,
Character coding, Character step matrix, Character x Taxon Matrix

AestheticCharacteristicsofPlants: 8
21t Elementary knowledge of
Aestheticcharacteristicsofplants,English,Italian,French,Persian, MughalandJapanese;Feat
uresofagarden(Gardenwall,Fencing, Steps, Hedge, Edging,Lawn, Trees,shrubsandshrubberi
es,climbersandcreepers,rockery,Flowerbeds,Shrubbery,Borders,

Water garden). Some Famous gardens of India. Conservatory, green houses,
Indoorgarden,Roofzarden, Topiary, Bonsai.

SuggestedReadings:

CourseBookspublishedin Hindi/English

1. ImgadetaTefifdsn EwaEm, e, desiaersetie die) wae— e, s 7
JAAUBIL : TARTHDBIE, RS |

2. WRA I HUEl, Ae-HaRy e §.F 9. GoERIgEh

3. Propagation And Nursery Management (hindi) (hb) ISBN : $788177546200Editior: : 01Year : 2016Author : Pandey
S.K., Soni N.Publisher : Agrobios {India)

4. Dr. Amar Singh. UTGUaRI®1- Plant Taxonomy (An Old and Rare Book) from the category Ayurveda in our Books
collection. Uttar Pradesh Hindi Sansthan, Lucknow

1. PlantSystematics. ArunK . Pandey& ShrutiKansana.2020. JayaPublishingHouse.

2, Bole,P.V.and Vaghani,Y.(1986)Fieldguidetothecommontreesofindia.OxfordUniversityPress;Bombay.

3. Brandis,D.(19068)IndiauTrees(London,Sthedition. 197 1).IntemationalBookDistributors; DehraDun.

4. Dallwitz,M.J. Paine, T.A.andZurcher,E.J.{2003). Principlesofinteractivekeys.http://delta-intkey.com

5. https:.//'www.naace.co.uk/school-improevement/ict-mark/ _

6. https://www.socitm.gov.uk, (2002) Leaming io the 21st century Executive briefing A Socitm Insight publication,
July2002 Socitm.

7.K.B.Anjaria,(2015)“ElectronicHerbariumandDigitalDatabasePreparationofCommonTreeso fAnandDistrict, Gujarat”
MRPsubmitted toUGC, WRO,Pune 2015(unpublished)

8, Lizeron Eremias and R. Subash.{2013) “E-Content Development: A Milestone In The Dynamic Progress Of E-
Learning”InternationalJoumalofTeacherBducationalResearch(IJTER)Vol.2No. 1January,2013ISSN:2319-4642

9. Pandey,B.P.2007. BotanyforDegreeStudents:DiversityofSeed PlantsandtheirSystematics, Structure, Developmentand
ReproductioninFloweringPlants. S.Chand &CompanyLtd,NewDelhi.

10. Stace,C. A.1989.PlantTaxonomyandBiostatistics(2ndEd.). EdwardArold,London.

11. Singh,G. 1999 PlantSystematics: TheoryandPractice. Oxford andIBH,NewDelhi.

12. DuttaA. C.2016.BotanyforDegreeStudents. OxfordUnjversityPress.

13. Davis,P.H.andV .H.Heywood. 1963 . PrinciplesofAngicsperm Taxonomy.OliverandBoyd,London.

14.Heywood,V.H.and D.M.Moore(Eds). 1984 .CurrentConceptsinPlant Taxonomy, AcademicPress,London.

15. Austin, R.2002. Elementsofplantingdesign. NewYork:JohnWiley& Sons.

16. Bertauski, T.2005.Designingthelandscape: Anintroductoryguidefosthelandscapedesigner. UpperSaddleRiver,NJ: Pears
onPrentice Hall.

17.Thomas,H.,and S, Wooster.2008. Thecompleteplantingdesigncourse:Plansand styles
foreverygarden.London:OctopusPublishingGroup,

18, Scarfone,S.2007 Professionalplantingdesign: Anarchitecturalandhorticulturalapproachforcreatingmixedbedplanting
s.NewYork:J ohnWﬂey&Sons




This course can be opted as an elective by the students of the following subjects: Open to all but special for B.Sc.
BiotechB.Sc.Forestry,B.Sc.Agriculture, B.Pharma, B.A .(Curators),B.A.Archacology,B.A.Geology, BAMS

SuggestedContinuousEvaluationMethods:
Continuonis Internal Evaluation shall be based on allotted Assignment and Class Tests. The marks shall be

asfollows:
InternalAssessment Marks )
Classinteraction 5
Quiz 5
Seminar 7
Assignment(Charts/Flora/RuralService/TechnologyDissemination) 8
25

Courseprerequisites:

Qualification: Tostudythiscourse,astudent musthavequalified10+2
withBiology/NSQFlevel3fromSectorSkillCouncils/DiplomaholderfromI TIin(Biology/Agriculture/ Forestry).
Facilities:SmartandInteractiveClass

Other Requisites: : Video collection, Books, CDs, Flora, Herbarium, Access to On-line resources,
DisplayCharts

Suggested equivalent online

courses: htips://www.easvbiologyclass.com/topic-
botany/http://epyankosh.ac.infhandle/123456789/53530 hitps://www.delta-
intkey.com/www/desc htmhttps:/milneorchid. weebly.com/plant-id-for-
beginners.htmlhttps:/plants.usda.gov/classification.htmihttps.//www.seneca
hs.org/pages/uploaded files/Plani%20C]assification.pdf
hitps://www.ladvkeanecollege.edu.in/files/userfiles/file/Dr %208 %20Nongbri%20111%208em%20ppt.pdfhitps
-/iwww.brainkart.com/article/Bentham-and-Hooker-s-classification-of-plants---Dicotyledonag,-
Gymnospermag-and-

Monocotyledonae 1000/htips://libguides.mutgers.edu/c.php?

£=336690&p=226703 Thttps://www.delta-intkey.com/

W/Z&
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Programme/Class:. DiplomainPlant Year:11 Semester:IIT
Identification, Utilization & Ethnomedicine Paper-1I{Practical)
Subject:Botany
Course Code:B040302P CourseTitle:PlantIdentificationtechnology
Courseoutcomes:

Afterthecompletionofthecoursethestudentswillbeable:

Tolearnhowplant specimensarecollected,documented,andcuratedforapermanentrecord.

To observe, record, and employ plant morphological variation and the accompanying

descriptiveterminology.

Togainexperiencewiththevarioustooisandmeansavailabletoidentifyplants.

Todevelopobservationalskillsandfieldexperience.

Toidentifya taxonomicallydiversearrayofnativeplants.

Torecognizecommonandmajorplantfamilies.

ToUnderstandaestheticcharactersoffloweringplantsbymaking-landscapes,gardens, bonsai,miniatures
. Comprebendtheconceptsofplant taxonomyandclassificationofAngiosperms.

b —

go ™ O R

Credits:2 CoreCompulsory

Max.Marks:25+75 . Min.PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):0-0-2

Unit Topic* No. of
*(PerformAnythreeexperimentsfromeachunitasperfacility) Lecture(60Hr
$)
1 Herbarium:Plantcollection,PreservationandDocumentation:
| StepwisePracticingHerbariumtechniques:a. FIELDEQUIPMENTS,GlobalPositioningSyst 7

em {GPS) instrument & Coliection of any wild 25 plant specimens b. Learn to
handieHerbarium making tools c. Pressing and Drying of collected plant specimens d.
Specialtreatmentsforvariousgroupsofplantse.

Mountonstandardherbariumsheetsf. LabelthemusingStandardmethodg.Organizethemandgi
velndexRegister Number

i1 Taxonomicldentificationusingplantstructure 8

~ | a Classify 25 plants on the basis of Taxonomic description (Plant Morphelogy,
Anatomy,Reproductive parts, Habit, adaptation anomalies) according to Bentham and
Hooker system of classification in the following famities: Malvaceae, Fabaceae
(Papilionaceae),Solanaceae, Acanthaceae, Labiatae(Lamiaceae),Rubiaceae, Poaceas.

m Identificationduringexcursions 8

a.Conducting Spet identification (Binomial, Family) of common wild plants from
familiesincludedinthetheoreticalsyllabus(listtobeprovided)andmaking FIELDNOTEBOOK
and fillingSample ofa pageoffield-book,usedinBotanicalSurveyoflndia.

b. Describe/compare flowers in semi-technical language giving V.S. of flowers, T.S.
ofovarijes,FloraldiagramsandFloralFormulae.ldentifyandassignthemtotheirrespectivefamili
€s givingreasons.

v COLLECTION, PRESERVATION AND STORAGE OF ALGAE, 7
FUNGIBRYOPHYTES, PTERIDOPHY TES(Twoeach)

A4 BotanicalNomenclature&reportingMethod:
a. Givenomenclatureto collectedplantsasperlCNrulesandpreparelabelsasperBSI 7
b. Author Citation, Effective Publication and Principle of Priority: To show a
specimen
paperonBasicstructureofataxonomicResearchpublishedonanewspeciesintaxonomicJournal

e
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VI (COMPUTER APPLICATION AND CHARACTER CODING
1.Learning to use EXCEL Microsoft PowerPoint and Word.,

workingwithfolderandwindowsutility.,createandmanage filesandfoldertree,

Selection of Character, Codingand Preparation of Data Matrix in MS Office or
MS Excel.

=" il
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2. Practice browsing different sites using search engines. practice
andunderstand different E-Mail services — Outlook, Yahoo mail, rediffmail
etc.PracticeCreatingE-Mail accounts,Sending, Receiving&Storingofmails.

3. CreateandParticipateinvirtua) conferencinginaninteractiveZoom
Meeting

\21! ComputerApplicationintaxonomy
1.UseTaxonomicSoftwares(DichotomousKey)2 8
PracticalsonPhylogeneticanalysis
3.MakelinedrawingofPlantsfordescription4. Usingofpl
antidentificationappsonandroid phones

VIII I. CreateaBonsai ofanyplant 8
2. Developaminiaturcgarden

3. DrawLayoutsof varioustypesofgardens
4. PlantPropagationmethodspractice

SuggestedReadings:

CourseBookspublished inHindi/ English

H ST G G-I IFTAIT—2 TRABIRI S G AR HREARTBIE @ TEIHSRHE, RO
g G RIASTYTI—3 oRE® ¢ Gﬁﬁﬁﬁﬂﬂmﬁﬂfmﬁw TSI, *RE
pmafresaaefafsaead-1, 1L & Eﬁammw : Rraercenmare toe WA
YRR ARG ITGSITAI Author Name: - Dhankar - Sharma - Trivedi RBD Publication House

1. Day,S.C.(2003)AnArtofMiniaturePlant Culture.-Agrobios.Jodhpur,India.

2. PracticaiTaxonomyofAngiospermsBy:RK SinhalSBN:97893867685201 KinternationalPublishingHousePvt.Ltd.
3.Day,S.C.(2003)CompleteHomeGardening.(2003)Agrobios,Jodhpur,India.

4.Dhopte,A.M.(2003)PrinciplesandTechniquesforPlant Scientists,-Agrobios,Jodhpur,India.

5.Khan,M.R.(1995)HorticultureandGardening.-NiraliPrakashan,Pune.India.

6. PramilaMehraGardeningforeveryone-.Hindpocketbookprivatelimited, NewDehli.

7.KumarsenV.Horticulture,SarasPublication

8.RameshBangia LearningComputerFundamentals.,.,Khanna BookPublishers

9.BoseT K.&Mukherjee,D.,1972,Gardeninginlndia,Oxford&BHPublishingCo., NewDelhi.

10.  Sandhu,M.K., 1989,PlantPropagation, Wile CasternLtd., Bangalore,Madras.

11.  Randhawa,G.S.andMukhopadhyay,A.1986.IloriculturcinIndia. AlliedPublishers.

12.  Bole,P.V.andVaghani,Y .(1986)Fieldguidetothecommontreesofindia. OxfordUniversityPress;
Bombay. .

13.  Womersley,J.S. 1981.Planteollectingandherbariumdevelopment: Amanual.

14.  DBrandia,D.(1906)IndianTrees(London,Sthedition.1971).Intemnational BookDistributors;DehraDu
15. Dallwitz, M. J,, Paine, T. A. and Zurcher, E. J. (2003). Principles of interactive keys. http:/delta-

intkey.com, https://www.naace.co.uk/school-improvement/ict-mark/

16. Manilal, K. S. and M. S. Muktesh Kumar (ed.) (1998) A Hand book of Taxonomy Training, DST,N.
Dethi

17. Naik,V.N.(1984)TaxonomyofAngiospermsTataMcGrow-Hill PublicationCom.Ltd.,NewDelhi

18.  Primak,R.B.(2004)APrimer ofConservationBiology.Sinauer Associates,Inc.Publishers

19.  Quicke,Donald,L.J.(1993)Principlesand TechniquesofCommemoratoryTaxonomy.Blakie,

AcademicandProfessional,London

20.  Singh,G(2004) Plant Systematics: Theoryandpractice Oxfordand YBHPublishingCo.Pvt. Ltd. New

//f.,
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Delhi.

21.  Bridson, D. & L. Forman. eds. 1998. The Herbarium Handbook. 3rd ed. Royal Botanic Gardens,Kew
(Reprinted1999).

22. DeVogel,E.F.1987 Manual of HerbariumTaxonomy: Theoryand Practice UNESCO,Jakarta.

23. Fosberg,F.R.&M.-H.Sachet. 1965 Manualfortropical herbaria.Int.Bur.Pl. Tax.&Nom.,Regnum
VegetabileVol. 39. Utrecht.

24, Jain,S.K.&R.R. Rao. 1977. A handbookoffieldandherbariummethods.Today& Tomorrow’sPrinter
andPublishers, NewDelhi.

25.  Victor,].E., M .Koekemoer,L.Fish,S.J.Smithies,M.Mossmer.2004. Herbariumessentials:theSouth
AfricanHerbariumusermanual.SouthernAfricanBotanicalDiversityNetworkReportNo.25.
SABONET,Pretoria.

This course can be opted as an elective by the students of the following subjects: Open to all but special for
B.SBiotech,B.Sc.Forestry,B,Sc. Agriculture,B.Pharma,B.A.(Curators),B.A. Archaeology, B.A.Geology, BAMS
SuggestedContinuous EvaluationMethods:
ContinuousInternalEvaluationshallbebasedonallotted AssignmentandClass Tests. Themarksshalibeasfollows:

internalAssessment Marks
Classinteraction 5 |
BotanicalExcursion-compulsory 12
Assignment 8
' 25 i

Courseprerequisites:

Qualification: Tostudythiscourse,astudent musthavequalified10+2
withBiology/NSQFlevel3fromSectorSkillCouncils/Diplomaholder fromITlin(Biology/Agriculture/Forestry).
Facilities:SmartandInteractiveClass

OtherRequisites: Videocollection,Books,CDs,Flora,Herbarium,AccesstoOn-lineresources,DisplayCharts
LabRequisites:Microscopes(Compound,Stereo)Dissectionbox,stain,Herbarium,Herbariumpress,Dryers,
Grinder,Reference Flora

Suggestedequivalentonline courses:

1. http://egvankosh.ac.in/bitstream/123456789/13096/1/Unit-5.pdf
2. https:/fwww for.gov.be.ca’hfd/pubs/docs/wp/wp18.pdf
3. https://www.researchgate.net/publication/267510854 The Flowering_Plants _Handbook

AnyQther:

Botanical Excursions:One teacher along with a batch not more than 7 students be taken for
botanicalexcursionto placesofBotanicalinterest,oneineachterm.I ftherearefernalestudentsinabatchof?
students,oneadditional ladyteacherispermissiblefor excursion.

EachexcursionwillnotbemorethanSEVENdaysduringcollegeworkingdays. T.A.andD. A forteachersand non-
teaching staff participating in excursions should be paid as per rules. Tour report duly certified bytour in
charge teacher and Head of the Department should be submitted at the time of practical
examination.Foreverystudytourtake thepriorpermissionoftheheadof the departmentand Principal.

The marks will be counted under Internal assessment and externalassessment both.In external
assessmentstudent will have to present his excursion report along with industrial training/central labs visits and
-~ BSI orMuseumvisits. Ininternalassessmenthesball
/ havetolabelthecampusplantswithbotanicaldetails/devel opherbal¥/floristicgarden/conserveplantsinbotanical
_garden/contributespecimensviacollection.
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Aprojectsupportedatongwithphotographstakenduringfieldstudytobesubmittedgivingcomprehensive
Idea aboutdifferenttypesofinflorescence, flowersandfruits/
Atleastthreefieldexcursions athills/Oceans/DesertsinctudingoneCompulsoryexcursiontoBotanical
Garden, FRI/BS{and Central NationalHerbarium{CNH).CentralResearchinstitutes/HotSpots

Programme /Class. Diploma in Year:I1 Semester:
Plantldentification, Utilization & Ethnomedi IVPaper-1
cine L

Subject:Botany

Course Code:B040401T CourseTitle:EconomicBotany,EthnomedicineandPhytochemistry
Courseoutcomes:

Afterthecompletionofthecoursethestudentswillbeableto:

1. Understandabout theusesofplants—will knowoneplant-oneemployment

2. Understandphytochemicalanalysisrelatedtomedicinallyimportantplantsandeconomicproductspro
ducedbythe plants

3. knowabouttheimportanceofMedicinalplantsanditsusefulparts,economicallyimportantplantsinour
dailylifeandalsoaboutthetraditionalmedicinesandherbs,anditsrelevancein
modemtimes.

Lwﬂ CoreCompulsory
=
Max.Marks:25+75 Min.PassingMarks:
TotalNo.ofLectures-Tutorials-Practical{inhoursperweek):4-0-0
L : No.
Unit Topic EfLectur
es
I (60hrs)
Originanddomesticationofcultivatedplants

L Centersofdiversityofplants,eriginoferopplants. Domesticationandintroductionoferopplants.Conce 7
pts of sustainable development, cultivation, production and wuses ol Cereals,
legumes,Spices&beverages.

I Botanyofoils,Fibers,timberyielding plants&dyes 7 ]
Study of the plants with Botanical names, Family, part used, and economic uses yielding
Edible&essentialoils;Sugar,Starch;Fibers; Paper,Fumigatories&Masticatories, Rubber,Dyes, Timb
er,biofuelcrops.

Commercial production of Flowers, Vegetables, and fruits (To be Chosen area 7
it wise)Commercialgreenhousecultivationofrose, Gerbera, Gladiotus, Anthurium/1ilium/1ily,tomato,be
B lipepper,cucumber,strawberry&Exoticleafyvegetables usingHydroponics.

v JIPR& TradiionalKnowiedge 8
IPR and WTO (TRIPS, WIPQ), Patent Act 1970 and its amendments, TIFAC, NRDC,
Rights,Procedure of obtaining patents, Working of patents, Infringement, Copyrights,
Trademarks,Geographicallndications, TraditionalKnowledge
DigitalLibrary, ProtectionofTraditional
Krowledge&ProtectionofPlant VarietiesandBiotechinventions.

A\’ Ethnobotany
Methodologiescfethnobotanicalresearch:Fieldwork, Literature, HerbariaandMuseaandotheraspec
ts of ethnobotany. Importance of ethnobotany in Indian systems of medicine 8
(Siddha,AyurvedaandUnani},Role of AYUSH, NMPB,CIMAPand CARIL
Tribalknowledgetowardsdiseasediagnosis, treatment, medicinalplants,plantconservationandcultivati J
)
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b | Medicinalaspects

Study of common plants used by tribes (degle marmelos, Ficus religiosa, Emblica officinalis,
Eclipta alba Rauvolfia serpentina, Oxalis andQOcimum sanctum) Ethnobotanical aspect
ofconservationandmanagementofplantresources, Preservationofprimevalforestsintheformofsacr
edgrovesofindividual speciesandBotanicalusesdepictedinourepics.

| /” {Fc
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Plantsinprimaryhealthcare:commonmedicinalplants: Tinospora, Acorus, Ocimum, Turmeric
andA/oe IndianPharmacopeia,QualityEvaluationoferude drugs &adulteration

VI |Pharmacognosy 8
Preparation of drugs for commercial market - Organoleptic evaluation of drugs -
Microscopicevaluation of drugs - Physical evaluation of drugs - Active and inert constituents
of drugs -Classification of drug plants - individual drugs - drug adulteration.Sources of crude
drugs —roots,rhizome, bulb, corm,leaves,stems, flowers, fruitsandseeds;
organolepticstudyofddhatodavasica, Andrographispaniculata Azadirachtaindica, Coriandrum
sativum, Daturametel, Ecliptaalba, Emblicagfficinalis, Ocimumsanctum, Phyllanthusamarus, Ric
inuscommunis, Catharanthus roseusandZingiberofficinale.

HerbalPreparations&Phytochemistry: 7
VII | Collection of wild herbs - Capsules - comopresses - Elixirs - Glycerites - Hydrotherapy or
Herbalbath-Herbalous-LiquidextractsorTincture-Poultices-Salves-Slipperyelmslurryandgruel

- Suppositories - Teas. Plant natural products , general detection, extraction and
characterizationprocedures. GlycosidesandFlavonoidsandtherapeuticapplications. Anthocyaninsa
ndCoumarins andtherapeuticapplications,Lignans, Terpenes,VolatileoilsandSaponins,
Carotenoids, Alkaloidsandpharmacologicalactivities.

SuggestedReadings: ,
CourseBookspublishedin Hind, e HPORpLEL
1. gadiRET RaiFd, e, (ibidtsiaergarfies dfeh) dwue— R, ue 7
SR © AP, ARG |
2. MIRE @ Hu=l, ReHdaradT 399, gurEriye Ty
3. uRRerfdast vdanfiemaTeafdfasim- Dhankar - Sharma — Trivedi

4.  AushdbiyePoudhe (Hindi) by R.P. Sharma | 1 Janvary 2013 YKING BOOKS

Kochhar,S.L.(201 1).EconomicBotanyinthe Tropics,MacMillanPublishersIndiaLtd.,NewDelhi.4thedition.

Sambamurthy, AVSS&Subrahmanyam,NS{2000). EconomicBotanyofCropPlants. AsiatechPublishers. NewDelhi.

Singh,D.KandK.V .Peter.2014.Protectedcultivationothorticulturalcrops.NewlIndiaPublishing Agency,India.

ReddyP.Parvatha.2016.Sustainablecropprotectionunderprotectedcultivation. Springer,Singapore.

AmitDeegirikar.2019.ATextBookonProtectedCultivationandSecondary Agriculture RajlaxmiPrakashan, Aurangabad, Indi

a.

Singh,B.,B.Singh,N.SabirandMTHasan.2014.Advancesinprotectedcultivation. NewIndiaPublishing Agency, India.

Sharma,QP.1996 Hill’sEconomicBotany(LateDr. AFHill,adoptedbyOP Sharma). TataMcGrawHillCo.Ltd. ,NewDelhi.

JoeJ.Hanan. 1997 .Greenhouses: Advanced Technologyfor protectedhorticulture, CRCPress.

Krishnamurthy, K.V.(2004). AnAdvanced TextrbookofBindiversity-

PrinciplesandPractices. OxfordandIBHPublicationsCo. Pvt.Ltd, NewDelhi

10.N.K. Acharya: Textbookonintellectual propertyrights,AsiaLawHouse (2001).

1{. ManjulaGuru&M.B.Rao,Understanding Trips:ManagingKnowledgeinDevelopingCountries,SagePublications(2003).

12. P.Ganguli,Intellectual PropertyRights: UnleashingtheKnowledgeEconomy, TataMcGraw-Hill(2001).

13. ArthurRaphaelMiller,MichealH.Davis;IntellectualProperty: Patents, TrademarksandCopyrightinaNutshell, WestGroup
Publishers(2000).

14. Jayashree Watal,IntellectualpropertyrightsintheWT Oanddevelopingcountries, Ox fordUniversityPress, Ox ford.

15. Jain,S.K.andV.Mudgal. 1999. AHandbookofEthnobotany. BishenSinghMahendraPalSingh, Dehradun.

16. Jeffrey,C.1982. AnIntroductiontoPlant Taxonomy.CambridgeUniversityPress,Cambridge. London.

17. Joshi,S.G.2000.MedicinalPlants.Ox fordandIBH,NewDelhi.

18. Kokate,C.andGokeale-Pharmocognacy-NiraliPrakashan,NewDelhi.

19. Lad,V.1984. Ayurveda- TheScienceofSelf-bealing MotilalBanarasidass,NewDelhi.

20. Lewis, W H.andM.P.F.ElwinLewis.1976.MedicalBotany.Plants A ffectingMan’sHealth. A

a.Wileylnter sciencePublication.JohnWileyand Sons,NewYork.

21. Farooqui,A. A.andSreeraman,B.8.2001.Cultvationofmedicinalandaromaticerops. UniversitiesPress.

22. Harborne,J.B. 1998 Phytochemicalmethods—aguidetomoderntechniguesofplantanalysis3rdedition,Chapmanand Hall.

23. Yesodha,D.,Geetha,SandRadhakrishnan,V.1997 AlliedBiochemistry. Morganpublications,Chennai. 1. GurdeepChatwal, 1
980.0rganic chemisiryofnaturalpreductis. Vol.I. HimalayaPublishinghouse.

24.Kalsi,P.S andJagtap,S.,2012 Pharmaceuticalmedicinalandnaturalproductchemistry. N.K . MehraforNarosaPublishingHous
€ Pvt.Ltd. NewDelhi.

25, Wallis, T. E. 1946.TextbookofPharmacognosy, J&AChurchillLtd.
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26. Roseline,A.2011. Pharmacognosy. MJPPublishers,Chennai.

27.  JainS.K.1989.Methodsand approachesinEthnobotany,SocietyofEthnobotanists,Lucknow.

28.  SharolTilgner,N.D.1999 Herbalmedicine-Fromtheheartoftheearth. Edn. 1, PrintedintheUS Aby
MalloyLithographinglnc.

29.  PalD.C.&Jain,S K., 1998 TribalMedicine.NayaPrakashPublishers,Calcutta.

30.  Datta&Mukerji,1952 PharmacognosyofIndianrootsofRhizomsdrugs.BulletinNo. 1 Ministryof
Health,Govt. of India.

31.  YoungKen, H.W.,1948.Text Bookof Pharmacognosy. Blakiston C., Philadelphia.

32.  Shukla,R.S.,2000.Forestryfortribal development. A.H. Wheeler&Co. Ltd.,India.

33.  Raychudhuri,S.P.,1991.(Ed.)RecentadvancesinMedicinalaromaticandspicecrops.Vol.1,Today&
Tomorrow’sprinters andpublishers, NewDelhi. -

34.  Bajpai,P.K.2006.Biologicallnstrumentationandmethodology.S.Chand&Co.Lid.

35.  K.Wilsonand]. Walker Eds.2005.BiochemistryandMolecular Biology.CambridgeUniversityPress.

36. K.WilsonandKHGoulding.1986.PrinciplesandtechniquesofPracticalBiochemistry.(3edn
EdwardArold, London.

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:OpentoallbutspecialforB.Sc.Biotech,
B.Sc.Foresiry,B.Sc. Agriculture,B.Pharma,B.A.(Curators),B.A. Archaeology,B.A.Geology, BAMS

SuggestedContinuousEvaluationMethods:
CootinuousinternalEvaluationshalibebasedonallotted AssignmentandClassTests. Themarksshallbeasfollows:

InternalAssessment Marks
Classinteraction 5
Quiz . | 5
Seminar 7
Assignment(Charts/Flora/RuralService/TechnologyDissemination) 8

f——

I_ 25

Courseprerequisites:

Qualification: Tostudythiscourse,astudentmusthavequalified 10+2withBiology/NSQFlevel3fromSectorSkillCouncils/D

iplomaholder fromITIin(Biology/Agriculture/ Forestry).

Facilities:SmartandInteractiveClass

OtherRequisites:: Video collection,Books,CDs,Flora,Herbarium,Accessto On-lineresources,DisplayCharts
Suggestedequivalent
onlineresourses:htips.//www,pnas.org/content/104/suppl 1/864 1https://www.journals.uc
hicago.edu/doi/pdfplus/10.1086/659998https://bsi.gov.in/page/en/ethnobotany
http://www.lesalserviceindia.com/article/198-Intellectual -Property-and-Traditional-
knowledge htmlhttps://www.brainkart.com/article/Economic-importance-Plants---Food.-Rice.-Oil,-Fibre,-Timber-
vielding-plant _1095/htips://www.loc,gov/rr/scitech/tracer-bullets/economic-
botanyth.htmlhttp:/nsdl.niscair.res.in/bitstream/123456789/127/1 /Fibre%20crops%2C%20bambuu %2 C%20timber%20-
%20Final.pdfhttps://www2 palomar.edu/users/warmstrong/econpls.htm
hitps://www longdom.org/proceedings/phytochemistry-and-phytoconstituents-of-herbal-drugs-and- formulations-1668.him

/ 4y
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Programme: DiplomainPlantIdentification, Utilization& Ethnomedicine TYear q1 | SemesterIVPaper-11
Subject: Botany
CourseCode:B040402P CourseTitle: CommercialBotany&PhytochemicalAnalysis

Courseoutcomes: Afterthecompletion ofthecoursethe studentswill be able to:

1. Knowaboutthecommercial products producedfromplants.

2. Gaintheknowledgeaboutcultivationpracticesofsomeeconomiccrops.

3. Understandabouttheethnobotanicaldetailsofplants.

1. Leamaboutthe chemistryofplants&herbalpreparations
5.Canbecomeaprotectedcultivator,aromaticoilproducer,Pharmacologistorqualityanalystindrugcompany.

Credits:2 CoreCompulsory

Max Marks: 25+75 Min.PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):0-0-2

. . No.of
Unit Topic Lectures

(Performminimumany threeexperiments fromeachunit) (60hrs)

EconomicBotany&Microtechrigue:
Cereals:Wheat{habitsketch,L.S./T.S.ofgrain,starchgrains,micro- 8
chemicaltests);rice(habitsketch,studyofpaddyand grain, starch grains,micro-
chemicaltests)

Legume:Peaorgroundnut(habit,fruit,seedstructure,micro-chemical tests)

Source of sugars and starches: Sugarcane (habit sketch; cane juice- micro-
chemicaltests); potato (habitsketch, tuber morphology, T.S. of tuber to show
localization ofstarchgrains, W.M.ofstarch) grains, micro-chemicaltests.
Tea-tealeaves,testsfortannin

Mustard-plant

specimen,seeds,testsforfatincrushedseedsTimbers:section of

youngstem.

Jute-

specimen,transversesectionofstem, (estsforligninonT.S. ofstcmandstudyoff" berfollowingma
cerationtechnique.

StudyofspecimensofeconomicimportancementionedinUnit I-&J1

CommercialCultivation 8
Ficld visit to Green houses for understanding Floriculture & vegetables
productionDevelopmentothydroponicsnutrientsolutions&runningmodelsforcultlivationofveg
etables

Developmentofhydroponicsnutrientsolutions&runningmodelsforcultivationoffodder

CultivatingMedicinalandaromaticplants& Essentialoil extraction 7
a.Lemongrass/Neem/Zinger/Rose/Mint

Documentation from Traditional Knowledge Digital 7
Library,MarktheGeographic Indications onMap,
Understand-NakshtraVatika, Navgrahvatikaanddevelopinyourcollege
Toextract thenamesoftheplantsandBotanical usesdepictedinourepics. Visit
NISCAIR New Delhi

dic
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v Ethnobotany

Study of common plants used by tribes. Adegle marmelos, Ficus religiosa,
Cynodondactylon.

Visitatribal areaandcollect
informationontheirtraditionalmethodoftreatmentusingerudedrugs.

Familiarize with at least 5 folk medicines and study the cullivation, extraction and
itsmedicinal application.

Observetheplantsofethnobotanicalimportanceinyourarea.
VisittoanAyurvedacollegeorAyurvedicResearchInstitute/ Hospital

L,

———— A —
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V1 | InstrumentationandherbalPreparations

Develop Capsules of herbs/ Develop Herbal oils/ Develop 8
Poultice/creamAnalysesomeactiveingredientsusingchromatography/Spectrophoto
metry

VII | Pharmacognosy 8

Organolepticstudiesofplantsmentionedinthetheory:
1. Morphologicalstudiesofvegetativeandfloralparts.
2. Microscopicpreparationsofroot,stemand leaf.
3. Stomatalnumber andstomatal index.
4. Veinislet number.
5. Palisaderatio,
6. Fibresandvessels(maceration).
7. Starchtest
8. Proteinsandlipidtest
Phytochemistry: 7
VIII Determinationofthepercentageofforeignleafinadrugcomposedofamixtureofleaves. Dimension
sof Calciumoxalate crystalsin powderedcrude drug.
Preliminaryphytochemicaltestsforalkaloids,terpenoids,glycosides,volatileoils,tanains&resin

inyS herbalpreparations.
SuggestedReadings: Course Books publishedinHindimaybe prescribedby theUniversities.

1. Plaat EcologyAndEconomic BotanybyDhankar-Sharma-Trivedi, RBDPublication

2. BHATSEIShiva Kant, Pankaj Kumar Brahmiya : Thakur Publication

3. PHARMACOGNOSY ..Hindi Edition (Paperback, Hindi, Dr. Akancha Rashi, KHUSHAL JASWANI),
RM Publication

TRATTTHE TR I 2 SRARaTITeh e s T ¥ b e HIR T B TE R T pTeTHYS

Wallis, T.E.1946.TextbookofPharmacognosy, J&AChurchillLtd.
Roseline,A.201 1 Pharmacognosy. MJPPublishers,Chennai.
JainS K.1989 Methodsand approachesmEthnobotany,SocletyofEﬂmobotamsts Lucknow.
Pal,D.C.&Jain,S.K.,1998.Tribal Medicine.NayaPrakashPublishers,Calcutta.
Dattag&Mukerji, 1952 PharmacognosyofindianrontsofRhizomedrugs.BulletinNo. 1 MinistryofHealth,Govt.
of India,
10. YoungKen, H.W.,]948.Text Bookof Pharmacognosy. Blakiston C., Philadelphia.
11. Shukla,R.S.,2000.Forestryfortribaldevelopment. A.H. Wheeler &Co. Ltd.,India.
12. Raychudhuri,S.P.,1991.(Ed.)RecentadvancesinMedicinalaromaticandspicecrops.Vol. 1, Today&Tomorro
w’sprinters andpublishers, NewDelhi.
13. KhasimS.M BotanicalMicrotechniques:Principlesand Practice-
14. Sambamurthy, AVSS & Subrahmanyam, NS (2000). Economic Botany of Crop Plants. Asiatech
Publishers.ew Delhi.
15. Singh,D.K andK.V Peter.20]4 Protectedcultivationofhorticultural crops NewIndiaPublishingAgency,

el e

Thiscoursecanbeoptedasanelectivebythestudentsofthefollowingsubjects:OpentoallbutspecialforB.Sc.
Biotech,B.Sc Forestry,B.Sc¢. Agriculture, B.Pharma,B.A (Curators),B.A. Arch,. BAMS

SuggestedContinnousEvaluationMethods:
ContinuouslnternalEvaluationshallbebasedonallotted AssignmentandClassTests. Themarksshallbeasfollows

internalAssessment Marks
ClassInteraction 5
Quiz 5
Seminar 7
8

/f Assignment(Charts/’FIora/RuralSewice}T echnologyDissemination)
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Courseprerequisites:

Qualification: Tostudythiscourse,astudentmusthavequalified 1 0+2withBiology/NSQFlevel3 fromSectorSkillCouncils/Di
plomaholder fromITlin(Biology/Agriculture/ Forestry).

Facilities:SmartandInteractiveClass

OtherRequisites: Videocollection,Books,CDs, Flora,Herbarium, AccesstoOn-lineresources, DisplayCharts
Labrequisites: Repositoryofeconomicproducts,Microscopes/Botanical/HerbalGarden, TLC,Spectrophotorneter.

Suggested equivalent online
courses: https://www.entrepreneurindia.co/Document/Download/pdfanddoc-
144615-
_pdfhitp://nopr.niscair.res.in‘handle/123456789/4 582 Shttps:/fwww.wipo.int/exp
ort/sites/www/tk/en/resources/pdUmedical tk.pdfhttps://www _ bentoli.com/com
mercial-farming-agriculture/

Va
e
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- BACHELOROFSCIENCE(BOTANY)
(Programme;’Class:Bache!arofScience YearTII Semester:V
Paper-I
Subject: BOTANY
CourseCode:B040501T CourseTitle:PlantPhysiology,Metabolism& Biochemistry
Courseoutcomes:

Afterthecompletionofthecoursethestudents willbe ableto:
1. Understandthe roleof Physiologicalandmetabolicprocesses forplant growthanddevelopment.
2. Learnthesymptomso[ MineralDeficicncyinerops andtheirmanagement.
3. AssimilateKnowledgeaboutBiochemicalconstitutionofplantdiversity.
4 Knowtheroleofplantsindevelopmentofnaturalproducts,nutraceuticals,dietarysupplements,antioxidants

Credits:4 CoreCompulsory
Max.Marks: 25+75 Min.PassingMarks:
i
B TotalNo.ofLectures-Tutorials-Practical(in hoursperweek)4-0-0
Unit Topic No.
of Lectures(60h
rs)
Plant water relation, Mineral Nutrition, Transpiration and translocation in 7
- phloemImportanceofwater, waterpotentialanditscomponents; Transpirationanditssignificance; Fa
ctorsaffectingtranspiration;Rootpressure andguttation.
Criteriaofessentialityofelements;Roleofessentialelements;Symptomsofmineraldeficiencyin
major crops,
Transportofionsacrosscellmembrane,activeandpassivetransport, Compositionofphloemsap,girdli
}_ ngexperiment;Pressure flowmodel.
CarbonOxidation 7
I Krebs cycle, Glycolysls, fate of pyruvale- aerobic and anacrobic respiration and
fermentation,regulation of glycolysis, oxidative pentose phosphate pathway, oxidative
decarboxylation
ofpyruvate, regulationofKrebscycle,mitochondrialelectrontransport,oxidativephosphorylation,
ATP-Synthetase,Chemiosmoticmechanism,P/Qratio,cyanide-
resistantrespiration, factorsaffectingrespiration.
il NitrogenMetabolism
Nitrate assimilation, biological nitrogen fixation (examples of legumes and non-
legumes),Physiologyandbiochemistryofnitrogenfixation, Ammoniaassimilation(GS- 8
GOGAT),reductiveaminationand transamination, amino acidsynthesis.
v LipidMetabolism&Photosynthesis
LipidMetabolism:Synthesisandbreakdownoftriglycerides,- 7
oxidation,glyoxylatecycle,gluconeogenesisanditsroleinmobilizationoflipidsduringseedgerminati
on,-oxidation.;
Photosynthesis:Pigments, ActionspectraandEnhancementeffect, ElectrontransportsystemandPhot
ophosphorylation,C3&C4photosynthesis,CAM-Reactionand Significance
PlantDevelopment,Movements,Dormancy&Responses
v Developmental roles of Phytohormones (auxins, gibberellins, cytokinins, ABA, 8
ethylene.)autonomic & paratonic movements, Photoperiodism(SDP, LDP, Day neutral
plants); Phytochrome (discovery and structure), red and far red-
lightresponsgsefiphotomorphogenesis,Seed physiology &Dormancy,Vemalization&
SenM
7 I
S — e
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VI

Biomolecules
Carbohydrates:Nomenclatureandclassification;Roleofmonosaccharides(giucose, fructose,sug
ar alcohols —mannitolandsorbitel);Disaccharides 8
(sucrose,maltose,lactose), Oligosaccharidesandpolysaccharides(structural-
cellulose,hemiceiluloses,pectin, chitin,mucilage;storage —starch,inulin).
Lipids:Storagelipids:Fattyacidsstructureandfunctions, Structurallipids:Phosphoglycerides;
Lipid functions: cell signals, cofactors, prostaglandins, Introduction oflipid
micelles,monolayers, bilayers

VI

Proteins:Structureofaminoacids:Peptidebonds; Levelsofproteinstructure-primary,secondary,
Ramchandran plottertiary and quaternary; JIsoelectric point; Protein denaturationand 7
biological rolesofproteins

Nucleicacids: Structureofnitrogenousbases; Structureandfunctionofhucieicacids, Nucleicacid
denaturation&Re-paturation, MiRNA

VIII

Enzymes: Structure of enzyme: holoenzyme, apoenzyme, cofactors, coenzymes 8
andprosthetic group; mechanism of action (activation energy, lock and key
hypothesis,induced-
fittheory),enzymeinhibitionandfactorsaffectingenzymeactivity, Allostericenzymes
&Abrymes.

Elementary knowledge of
Phytonutrients,Nutraceuticals,dietarysupplementsandantioxidants.

1.

L= QL T R P ]

@ =2
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14.
15.

16.

SuggestedReadings:

CourseBookspublishedin Hindimaybeprescribed bytheUniversities.

Ty YRR RERAeE® © S UF U8 Saauae | IRuSTEE, #1E |
IS IRR{BATASTAG AT oG © (8, TS -Meme @ TAIHSEH, 316 |
UTEUHTAGT TaoTA1ds, Madan Kumar. 2020.

Plant Physiology and BiochemistryISBN #:81-301-0035-5Sunil D Purohit, K. Ahmed & Gotam K Kukda
Edition: 2013Pages 368 + VIII Text Book (Hindi)
TdoTaIRETI Dhankar - Sharma — Trivedi RBD Publishing

Hopkms W.G.&Hiiner,N.P.IntroductiontoPlantPhysiology(3rded.)2004,JohoWiley&Sons.

A Handbook On Mineral NutritionAndDiagnostic Techniques For Nutritional Disorders Of Crops (pb)ISBN
9788177543377 Edition:01 Year:201 | Author: PathmanabhanG, VanangamudiM,ChandrasekaranCN,SathyamoorthiK |
BabuCR,BabuRC, BoopathiPNPublisher :Agrobios{India)
Jain,V.K.FundamentalofPlantPhysiology(7thed.)2004.S.ChandandCompany.
Salisbury,F.B.&Ross,C. W PlantPhysiology{4thed },19992, WadsoworthPublishing Company.
Panday,S.N.&Sinha,B.K.PlantPhysiology{4thed.),2006,VikasPublishingHousePvt. Ltd.

Mukherjee,S.&Ghosh, A.PlantPhysiology(2nded.),2005,NewCentralBookAgency.

Chaudhuri,D.,Kar,D K.,andHalder,S. A.HandbookofPlantBiosyntheticPthways2008,NewCentralBook Age

ncies.

Voet,D.and Voet,].G.,Bio-Chemistry(3rd ed.),2005,JohnWiley&Sons.
Mathews,C.K.,VanHolder,K.E.& Ahren K.G.Bio-Cheristry{3rded.),2000,PearsonEducation.
LehningerPrinciplesofBiochemistry.SixthEdition.2013.DavidL.Nelson,MichaelM.Cox. Freeman,Macmillan.

. Srivastava,HN.2006.Pradeep’sBotanyVol. V.PradeepPublications,Jalandhar.
. Verma,SK.PlantPhysiologyandBiochemistry.S.Chand&Sons, NewDelhi.
. Buchanon,GruissenandJones.PlantPhysiology&Biochemistry: BiochemistryandMolecularBiologyofplants,2000,

1.K.International.

. RameshGupta.Ffficacy,SafetyandToxicitybringstogetherallcurrentknowledgeregarding nutraceuticalsandtheirpotentialt

oxic effects. 2016. Elsevier.

Harborne,J.B.1973 PhytochemicalMethods. John Wiley&Sons,NewYork.
Watson,].D.,BakerT.A.,Bell,S.P,,Gann,A., Levine, M.,
andLosick,R.,2008MolecularBiologyoftbeGene6thedition. ColdSpringHarbourLab. Press, PearsonPub.

P.K.Gupta. BIOTECHNOLOGY ANDGENOMICS RastogiPublications, 7thReprint{ 1stEdition):2016-2017

e
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r Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:Opentoallbutspecialforfollowi
B.Sc.Math,B.Sc.Statistics,B.Sc.Nutrition,B.Sc. Biophysics,B.Sc.Biotech,

SuggestedContinuousEvaluationMethods:Continuous[nIemalEvaluationshallbebasedonallonedAss;gnmentandClassTesﬁ
5

[ InternalAssessment Marks —
ClassInteraction 5
Quiz d 5
Seminar 7
Assignment{Charts/Flora/RuralService/TechnologyDissemination) 8

25 J

Courseprerequisites:

Qualification: Tostudythiscourse,astudentmusthavequalified 10+2withBiology/NSQFlevel3fromSectorSkillCouncils/Diplo

olderfromIT! in(Biology/Agriculture/Forestry/Biotech//Gardening)

Facilities:SmartandInteractiveClass
—OtherRequisites:Videocollection,Books,CDs, AccesstaOn-lineresox avChs
Suggested equivalent online courses:https:/www.classcentral.com/course/swayam-
plant-physiology-and-metabalism-17732https://www.wizig.com/course/3249-plant-
physiology-in-10-live-online-classes
https://www.easybiologyelass.com/plant-physiology-free-lecture-notes-online-tutorials-lecture-notes-ppts-
meqs/https:/onlinecourses.swayam?2.ac.in/cec19 _bt09/preview

[Programme/Class:BachelorofScience YearIII Semester:V
Paper-I1

Subject: BOTANY
— CourseCode:B0405S02T CourseTitle:MolecularBiology & Bioinformatics

Courseoutcomes:
Afterthecompletionofthecoursethestudents willbe ableto:
1. Understandnucleicacids,organizationofDNAinprokaryotesandEukaryotes, DN Areplicationmechanism,geneticcodeand
transcriptionprocess.
2. KnowaboutProcessingand modificationofRNAand translationprocess,functionand regulationofexpression.
3. Gainworkingknowledgeofthepracticalandtheoretical conceptsofbioinformatics

Credits:4 CC/Elective

Max.Marks:25+75 Min.PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(in hoursperweek)4-0-0

No.
ofLectures(60h

rs)

Unit l Topie
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| Geneticmaterial

Miescher to Watson and Crick- historic perspective, Griffith’s and Avery’s
transformationexperiments, Hershey-Chase, bacteriophage experiment, DNA structure,
types of DNA,typesofgeneticmaterial DNAreplication(Prokaryotesandeukaryotes):semi—
conservative, DN Areplication{Prokaryotesandeukaryotes):bidirectionalreplication,semi—
conservative,semidisconLinuousRNApriming,é)(theLa)modeoﬁ'ep]icaﬁon,mplicationoﬂhea.r
,dsDNA replicatingthe Sendoflinearchromosomeincludingreplicationenzymes.

i

S — -
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o Transeription&Regulationofgeneexpression 7
Types of structures of RNA (mRNA, tRNA, rRNA), RNA polymerase- various
types;Translation, (Prokaryotes and eukaryotes), genetic code. Regulation of gene
expression inProkaryotes:LacoperonandTryptophanoperon;and inEukaryotes, RNAi, Gene
editing

L Principles&Techniquesof geneticengineering
Blottingtechniques:Northern,Southernand WesternBlotting, DNAFingerprinting;Mole
cularDNAmarkersi.e. RAPD,RFLP,SNPs;DNAsequencing, PCRand 8
ReverseTranscriptase- |
PCR.Hybridomaandmonoclonalantibodies, ELIS Aandlmmunodetection. AntibodyEn

gineering. Enzymes used in Genetic Engineering and Gene cloning
ApplicationsofGeneticengineering

Pest resistant (Bt-cotlon); herbicide resistant plants (RoundUp Ready 7
soybean); Transgenic crops with improved quality traits (Flavr Savr tomato, Golden
rice);Improvedhorticulturalvarieties(Moondustcarnations);Roleoftransgenicsinbior
emediation  (Superbug); Industrial enzymes (Aspergillase, Protease,
Lipase);GeneticallyEngineered Products, Biosafetyconcerns..

v Computerfundamentals-programminglanguagesinbioinformatics,roleofsupercomputersin 8
biology.  Historical background. Scope of bioinformatics - Genomics,
Transcriptomics,Proteomics, Metabolomics, Molecular Phylogeny, computer aided Drug
Design
(structurebasedandligandbasedapproaches),SystemsBiologyandFunctionalBiology. Applicat
ions

| Biologicaldatabases:

VI Introduction to biolegical databases - primary, secondary and composite databases,
NCBI,nucleic acid databases (GenBank, EMBL, DDBJ, NDB), protein databases (PIR, 8
Swiss-Prot, TTEMBL,PDB),metabolicpathwaydatabase(KEGG,
EcoCyc,andMetaCyc),smallmoleculedatabases(PubChem, )

DataGenerationandDataRetrieval
Generationofdata(Genesequencing,Proteinsequencing, Massspectrometry, Microatray),Sequ ”
ence submission tools (Banklt, Sequin, Webin); Sequence file format (flat file, FASTA,
GCG, EMBL, Clustal, Phylip, Swiss-Prot); Sequence annotation; Data
retrievalsystems{(SRS, Entrez)

VI

Bioinformatics&itsapplications |

andLimitationsofbioinformatics. Primer designing

Phylogeneticanalysis 8
Similarity,identityandhomology,Alignment-localandglobalalignment,pairwiseand
multiple sequence alignments, alignment algorithms. Methods of Alignment(Dot
matrix, DynamicProgramming, BI.AST and FASTA);

Phylogenetic analysis: Construction of phylogenetic tree, dendrograms, methods
| ofconstructionof phylogenetic trees.

vl

SuggestedReadings:
CourseBookspublishedin Hindimaybeprescribed bytheUniversities.

1. Dr Pooja Rai. STTHGafIEE (oo @ @i, Bhopal

2. Sharma - Trivedi Molecular Biology And Biotechnology

3. by RBD Publisher
4, PlantPhysiologyandBiochemistryISBN#: 81-301-0035-5Author:Sunil DPurohit,K.Ahmed
&GotamK KukdaFEdition:  2013Pages: 368 +VIIIType: TextBook(Hindi)

: Biol iotechnologyISBN#: : . . y
3, Meluaichaytioteainolog, 81-301-0033-9Author: Sunii DPurohit &GotamK Text

ukdaEdition:2013Pages: 366 +XType: Book(Hindi)ApexPublishingHouse,
Udaipur,Rajasthan

Bioinformatics Paperback — 1 Yanuary 2015 by Dr Archana Pandeya (Author),

SRt shChoubcy(}:dltor) &2Morc HlndlAISE(, TLtd
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-

1. Primrose,SB.1995.PrinciplesofGenome Analysis.BlackwellScience Ltd.Oxford, UK.

2. E.J.GardnerandD.P.Snustad PRINCIPALOFGENETICS(1984),JohnWiley&Sons,NeyYork.

3. Watson,J.D.,BakerT.A.,Bell,§.P.,Gann, A, Levine,M.,andLosick,R., 2008
MolecularBiologyoftheGene6thedition. ColdSpringHarbourLab. Press,PearsonPub.

4. Freifelder-MolecularBiology.

5. P.K.Gupta. BIOTECHNOLOGY ANDGENOMICS.RastogiPublications, 7thReprint( 1stEdition):2016-2017.

6. Ghosh,Z.,Mallick,B.(2008).Bivinformatics—
Principlesand Applications, | stedition. NewDelhi, Delhi:OxfordUniversityPress.

7. Baxevanis,A.D.and Ouellette, B.F., John (2005). Bioinformatics: A Practical Guide totheAnalysis of Genes
andProteins,3rdedition. NewlJersey, U.S.:Wiley&Sons, Inc.

3. Roy,D.(2009).Bivinfuimatics, 1 stedition. NewDclhi,Delhi:NarosaPublishingHouse.

9. Andreas,D.,Baxevams,B.F. Francis,Ouellette.(2004). Bloinformatics: Apracticalguidetotheanalysisofgenesand
proteins, 3rdedition.Newlersey, U.S.: JohnWileyandSons.

10. Pevsner].(2009). BioinformaticsandFunctionalGenomics,2ndedition. Newlersey,U.S.: WileyBlackwell.

11. XiongJ.(2006).EssentialBioinformatics, 1stedition.Cambridge,U.K.:CambridgeUniversityPress

12. ATextbookOfBasicAndMolecularGenetics(pb)ISBN:9788188826193Edition:01 Year:2018Author:Dr.PariharP

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:
Opentoallbutspecialforfollowing:B.Sc.Math,B.Sc.Statistics, B.Sc.Nutrition, B.S¢.Biophysics,B.Sc.Biotech,B.Sc.Forestry,
B.Sc. Agriculture.

SuggestedContinuousEvaluationMethods: ContinuousInternalEvaluationshallbebasedonallotted AssignmentandClass Test
§. The marksshall be asfollows:

InternalAssessment Marks
Classinteraction 5 |
Quiz 5
Seminar 7
Assignment(Charts/Flora/RuralService/TechnologyDissemination) 8 -
25

Courseprerequisites:

Qualification: Tostudythiscourse,astudentmusthavequalified 1 0+2withRiology/NSQFlevel3 fromSectorSkillCouncils/Diplo
ma holderfromITIin(Biology/Agriculture/Forestry/Biotech)

Facilities:SmartandInteractiveClass

OtherRequisites: Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharts

Suggestedequivalentonline courses:
hiins://www.edx.org/learn/molecular-biology
https://www.vlab.co.in/broad-area-biotechnology-and-biomedical-
engineeringhttps://www.classcentral.com/course/swayam-genetic-engineering-theory-and-
application-
14090https://www.coursera.org/courses?query=geneticshttps://www.coursera.org/courses?query
=molecular%20biologvhitps://www.edx.org/learn/genetic-engineering
https://www.mooc-list.com/tags/genetic-engineering
https://www.classcentral.com/course/edx-molecular-hiology-part-1 -dna-replication-and-repair-
2907https:/nptel.ac.in/courses/102/103/102103013/
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rogramme/Class. BachelorofScience Year I Semester:V
Paper-III
Subject:Botany
el CourseTitle:Experimentsinphysiology, Biochemistry&
CourseCode: 30405030 mleclarblolegy
Courseoutcomes:

Afterthecompletionofthecoursethestudents willbe ableto:

1. Knowandauthenticthephysiologicalprocessesundergoinginplantsalongwiththeirmet
abolism

IdentifyMineraldeficienciesbased onvisualsymptoms

3. Understandanddevelopskillforconductingmolecularexperimentsforgeneticengineeri

ng

o

Credits:2 CoreCompulsory

Max.Marks: 25+75 Min.PassingMarks:

TotalNo.ofLectures-Tutorials-Practical(in hoursperweek)0-0-2

Unit Topic* o ng?{] res(
*(Performanythreefrom eachunitbasedonfacility) 60hrs)

Plantwaterrelation,MineralNutritionandiranslocationinphloem 8.
1. Determination
ofosmoticpotentialofplantcellsapbyplasmolyticmethodusingleavesof
Rhoeo/Tradescantia.
2.0smosis —bypotatoosmoscopeexperiment
3.EffectoftemperatureonabsorptionofwaterbystoragetissueanddeterminationofQ10.
4. Experimenttodemonstratethetranspirationphenomenonwiththebelljarmethod
5.ExperimentfordemonstrationofTranspirationbyFour-LeafExperiment:
6.Structureofstomata(dicot& monocot)
7.Determinationofrateoftranspirationusingcobalt chloridemethod.
8.ExperimenttomeasuretherateoftranspirationbyusingTFarmer’sPotometer
9. ExperimenttomeasuretherateoftranspirationbyusingGanong’spotometer
10. EffectofTemperatureonmembranepermeabilitybycolorimetricmethod,
11. Studyofmineraldeficiencysymptomsusingplant material/photographs.

i1 NitrogenMetabolism,PhotoSynthesis&Respiration

1. Abasicideaofchromatography:Principle paperchromatographyandcolumnchromatograph
y;demonstrationofcolumnchromatography. 8
2. Separationofplastidialpigmentsbysotventandpaperchromatography.

3. Estimationoftotalchlorophyllcontentfromdifferentchronologicallyagedleaves(young,matu
reandsenescence) byArnon method.

4. Effect of HCOsconcentration on oxygen evolution during photosynthesis in an
aquaticplantandtofindouttheoptimumandtoxicconcentration(eitherbyvolumemeasurementor
bubblecounting).

5. Measurementofoxygenuptakebyrespiringtissue{perg/hr.}6.De

terminationoftheRQ ofgerniinatingseeds.

7.Effectoflightintensityon oxygenevolutioninphotosynthesisusingWilmott’bubbie

PlaptDevelopment,Movements,Dormancy&Responses
014 1. Geotropismandphototropism—Klinostat 8
2. Hydrotropism

a. Measurementofgrowth—ArcandLiver Auxenometer
3. Tostudythephenomenonof seedgermination (effectoflight).
4. Tostudythieinductionofamylaseactivityingerminatinggrains.

Z/
: Wéﬁﬁm ?'EL..A



5. Test ofseedviabilityby TTCmethod.
6. TostudytheeffectofdifferentconcentrationsoflA Aondvena
coleoptileelongation(1A Abicassay)

Techniquesforbiochemicalanalysis
1. Weighing and Preparation of solutions -percentage, molar &

normalsolutions,dilution fromstocksolutionetc.
2. Separationofaminoacidsbypaperchromatography.
Detectionoforganicacids:citric,tartaric,oxalicandmalicfromlaboratorysamples

Led

]
QualitativeAnalysisofcarbohydrates,
Estimationofreducingsugar byanthronemethod,
Qualitative AnalysisofLipids
QualitativeanalysisofAminoacidsandProteins
QuantitativeAnalysisofNucleicAcids,
Analysisofdietarysupplements,nutraceuticals&antioxidants

. Testingofadulterantsinfooditems.

. Purification of acid phosphatase from sprouted moong/ Purification of
peroxidase from radish

. Enzyme kinetics of acid phosphatase/ Enzyme kinetics of peroxidase/ alpha-
amylase

— e WD 00 ] O LN L
_— - . e -

[

Geneticmaterial
1. Instrumentsandequipmentsusedinmolecularbiology.

Preparationof LBmediumand cultivating¥.cofion it.
IsolationofGenomicDNA

Isolationof DNA fromplants

Examinationofthepurityof DNAbyagarosegel electrophoresis.
Quantificationof DNAbyUV-spectrophotometer
Estimationof DN Abydiphenylaminemethod.

SAOE B o D B

VI

Preparationofmodels/ charts:
1.

Study of experiments establishing nucleic acid as genetic material (Avery et
al,Griffith’s, Hershey & Chase’s and Fraenkel &Conrat’s
experiments)throughphotographs
NumericalsbasedonDNAre-associationkinetics(meltingprofilesandCotcurves)
Study of DNA replication through photographs: Modes of replication -
Rollingeircle, Theta and semi-discontinuous; Semiconservative model of
replication(MesselsonandStah!’scxperiment); Telomeraseassistedend-
replicationoflinear DNA

Study of structures of : tRNA (2D and 3D); prokaryotic RNA polymerase
andeukaryoticRNApolymerase Ilthrough photographs

5. Studyofthefollowingthroughphotographs: AssemblyofSpliceosomemachinery;

Splicing mechanism in group 1 & group II introns; Ribozymes
andAlternativesplicing
Understandingtheregulationoflactose(lac)operon{positive&negativeregulation)an
dtryptophan(trp)operon(RepressionandDe-repression&Attenuation)through
photographs.

UnderstandingthemechanismofRNAi byphotographs




VIl

GeneticEngineering

Isolationofprotoplasts.
ConstructionofrestrictionmapofeircularandlinearDNA fromthedataprovided.
IsolationofplasmidDNA.

4. RestrictiondigestionandgelelectrophoresisofplasmidDNA(demonstration/pho
tograph).

5. Calculatethepercentagesimilaritybetweendifferentcultivarsofaspecies
usingRAPDprofile, Constructa dendrogramandinterpretresults.

® -

4
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6.  AgarosegelanalysisofplasmidDNA
7.  RestrictiondigestionofplasmidDNA-DemonstrationofPCR

l. ELISAT
Lfm ool

ApplicationsofGeneticengineering 7

2. Viabilitytestsofcells
3. Study of methods of gene transfer through photographs: Agrobacterium-
mediated, direct gene transfer by electroporation, microinjection,
microprojectilehombardment.
4. StudyofstepsofgencticonginoeringforproductionofBtcotton,Golden
rice,FlavrSavrtomatothroughphotographs.

__Thiscoursecanbeoptedasanelectivehythestndentsoffollowingsubjects:

SuggestedReadings:
CourseBookspublishedin Hindimaybeprescribed bythe Universities.

| TR S TR IISTAART 3 SrEdaRI G d RT3 h ARG IR UBII, ARG

1. Karp, G. 2010. Cell and Molecular Biology: Concepts and Experiments. 6th Edition. John Wiley
&Sons. Inc.

2. ALaboratoryManual OfPlant,Physiology,BiochemistryAndEcologyISBN: 9788177544589Edition
:01Year:2012 Author: AkhtarlnamPublisher: Agrobios(India)

3. Advanced Methods In Physiology And Biochemistry (pb)ISBN : 9780381191 132Edition : 01Year
:2016Author:PadmanabanG,Chandrasekaran CN, Thangavelu AU, Dr. SivakumarR, Kalimothu N
,Dr.BoominathanP ,Dr.Anbarasan P,Agrobios.

. MethodsinPlant BiochemistryandMolecularBiology.1997. Dashek, WV (ed.).CRCPress.

5. Wilson and Walker .Practical Biochemistry: Principles and Techniques. Cambridge
UniversityPress.U.K.

6. Thimmaiah,SR.2004.StandardMethodsofBiochemicalAnalysis.Kalyani Publishers.

7. Henry,RJ.1997.Practical ApplicationofPlantMolecularBiology.Chapman&Hall,London

Opentoallbutspecialforfollowing:B.Sc.Math,B. Sc.Statistics,B.Sc.Nutrition,B.Sc.Biophysics,B.Sc. Biotech,B.Sec.Forestry,
B.Sc. Agriculture.

SuggestedContinuousEvaluationMethods:
ContinuousinternalEvaluationshallbebasedonallotted AssignmentandClassTests. Themarksshallbeasfollows:

InternalAssessment Marks
Classinteraction 5
Quiz 5
Seminar 7

[
Assignment{Charts/Flora/RuralService/TechnologyDissemination) 8
25
=
Courseprerequisites:

Qualification: Tostudythiscourse,astudentmusthavequalified 10+2withBiology/NSQFlevel3 fromSectorSkillCouncils/Diplo
holder fromITIin(Biology/Agriculture/Forestry/Biotech//Gardening)

Facilities:Smart andInteractiveClass
OtherRequisites: Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharts
L brequmtes Electrophoresisunits,Gelrocker,UV-transilluminator,VortexMixer,Shaker,CVT,

@BOTANY- 020Page51 Z!;’*‘



HiMediaBiotechnology&MolecularbiologyKits/Chemicals,Micropippeties,Elisareader/MicrotitreReader

Suggestedequivalentonline courses:

https://www.edx.org/learn/molecular-

biologvhttps://krishikosh.egranth.ac.in/handle/1/58 1003999%hitps://www.classcentral.com/course/
swayam-genetic-engineering-theory-and-application-
14090https://www.coursera.org/courses?query=geneticshitps://www.coursera org/courses?query
=molecular?s20biologyhttps://www.cdx.org/lcarn/genctic engineering
https://www.mooc-list.com/tags/genetic-engineering
https://www.classcentral.com/course/edx-molecular-biology-part- 1 -dna-replication-and-repair-2907

4
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Programme/Class:BachelorofScience Year: 111 Semester:
B ) VPaper-1V
Subject:BOTANY
CourseCode:-B040504R CourseTitle:ProjectinBotanyforPre-graduation
Courseoutcomes:

e Projectworkwillsupplementfieldexperimentallearninganddeviationsfromelassroomandlaboratorytransactions.

o projectworkwillenhancethecapabilitytoapplygainedknowledgeandunderstandingforselecting,solving anddecision-
makingprocesses.

e It willpromotecreativityand thespiritofenquiryinlearners.

e They will learn (v consull Scientists, libraries, laboratories and herbariums and leam fmportance of
discussions,Botanical & field trips, print and electronic media, internet etc. along with data documentation,
compilation,analysis &representationinformofdissertation writing.

¢ [twillenhancetheirabilities,enthusiasm,andinterest.

Credits:03 Core:Compulsory

Max.Marks: 25+75 Min.PassingMarks: .........

J TotalNo.ofLectures-Tutorials-Practical(inhoursper week):0-0-3.

SuggestiveListOfPROJECTS

1. RuralAreas:Floraofacity/ village,BiodiversityofVillage,Soil&seedtestingserviceprovisiontofarmers,

2. Industrialwastemanagement

3. waterpollutionstatusofrural water&promotionofW ASHinvillages

4. PlantDiseaseidentificationinfarms, nurseriesandorchards,

5. Digitalportalforplants:Campus,cityorparticulararea

6. Rareandendangeredplants&theirconservation&domestication

7. Airpollutiontoleranceindex(APTI):Screeningofsensitive/tolerantplantspeciesatvariouslocationsinparticular

area

8.ScienceCommunicationbyCreatingsciencedocumentariesofinnovators,InternetScience(Socialmedia, Websites,

Blogs, Youtube,Podcastetc.)

9.ScienceOutreachTalksandPublicSensitizationforplant biediversityconservationsensitizationofpublic.

10, Phytochemistryofmedicinalplants&theirantimicrobial nutraceuticalandantioxidantproperties

11. Studyofpollengrainsindifferent

flowers12.Studyofstomata indifferentplants

13.Studyofvarioustypesofsecretoryand specialtissuesinplans.

Refer:libraries,journals,Memoirs,encyclopaedias,herbaria, Museuns, etc. 3

Thiscoursecanbeoptedasanelectivebythestudentsof followingsubjects: Opentoall

SuggestedContinuousEvaluationMethods:
ContinuousInternalEvaluationshallbebasedonallotted AssignmentandClass Tests. Themarksshallbeasfollows:

InternalAssessment Marks
Classinteraction 5
Seminar 10
Thesis/dissertation 10
25

Courseprerequisites:

7
fu
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Qualification: Tostudythiscourse,astudent musthavequalified [0+2withBiology/NSQFlevel3fromSectorSkillCouncils /
Diploma holder from IT1 in (Biology/ Agriculture/ Biotech/ Forestry/ Microbiology/Gardening /biomedicalScience.
Facilities:SmartandInteractiveClass

OtherRequisites: Alllistedunderallpapersofthecourse.

Suggestedequivalenfonline courses:

https://ndl.iitkep.ac.in/

hitps:/fasiafoundation. org/what-we-do/books-for-asia?eclid=CiwKCAiA79I9BRBMEiwA-hX5]-
OhBITSyPnvi3r8yeio- '
L9fSuTyla6oEoALCLa9Ebulpyz858vQZx0CSwkQAvVD BwEhttp://www.dli.ernet.in/
http://www.ulib.org/http.//www.tkdl.res.in

fiip://www.vigyanprasar.gov.in/digilib
Directory of Open Access Repositories

(DOAR)http://www.opendoar.orgRegistryofOpen
AcceasRopositories(ROAR)http://roar.cprints.org/
http:/fwww.iscnagpur.ac.inknowledge leaming files/5.7 General Open Access e-Resources.pdf

.
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Programme/Class:Bachelorof Science Year:III Semester:V1
Paper-I
Subject:Botany
CourseCode:B040601T CourseTitle:Cytogenetics,PlantBreeding&Nanotechnology

Courseoulcomes: A fierthecompletionofithecoursethestudents willbeable:

1. Acquireknowledgeoncellultrastructure,

2. Understandthestructureandchemicalcompositionofchromatinandconceptofcelldivision.

3. InterprettheMendel’sprinciples,acquireknowledgeoncytoplasmicinheritanceandsex-linkedinheritance.
4. Understandtheconceptof* onegeneoneenzymehypothesis’alongwiththe molecularmechanismofmutation.

Credits:4 CoreCompulsory
Max.Marks: 25+75 Min.PassingMarks:
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):4-0-0
. 4 No.
Unit Topic ofLectur
es
(60hrs)

| Cellbiology

Structure and function of cell wall, plasma membrane, ribosomes, Endoplasmic
reticulum,golgi apparatus, mitochondria, chloroplast, lysosomes, peroxisomes and cell
inclusions -Organizationof nucleus:nuclearenvelope,nucleoplasmandnucleolus. 8
Chromosomalnomenclature-
chromatids,centromere,telomere,satellite,secondaryconstriction.Organizationofchromosomes
-Nucleicacidandhistones-

typesandclassification. Lampbrushchromosomesandpolytenechromosomes-
Karyotypeandidiogram.Cellcycle:—mitosis:openandclosedmitosis—amitosis-

meiosis. VariationinChromosomenumber(Numericalaberrations)-aneuploidyandEuploidy-
haploidy,  polyploidy- significance  (Structural aberrations) - deletion,
duplication,inversionandtranslocation.

II | Genetics

Chromosometheoryofinheritance,crossingoverandlinkage;Incompletedominanceandcodomina
nce; Interaction of Genes; Multiple alleles, Lethal alleles, Epistasis, Pleiotropy,Polygenic 7
inheritance: Extra-nuclear Inheritance, Linkage, crossing over, Concept of
sexdeterminationandSexchromosomes;PatternsofSexdeterminationinplants

111 Plantbreeding
Plant introduction.Agenciesof plant introductioninlndia, Procedure of introduction- 8
Acclimatization — Achievements, Selection - mass selection, pure line selection and
clonalselection.Geneticbasisofselectionmethods,Hybridization: Procedureothybridization, inte
rgeneric, inter specific, inter varietal hybridization with examples. Composite and
syntheticvarieties, Male sterility, Heterosis and its exploitation in plant breeding, Mutation,
MolecularBreeding(useofDNAmarkersinplantbreeding),achievementsinindia, Breedingforpes
t,

pathogenicdiseasesandstressresistangce.

v Biostatistics:
Definition,statisticalmethods, basicprinciples, variables-measurements, functions,limitations 7

and uses of statistics. Biometry: Data, Sample, Population, random sampling,Frequency

distribution-definitiononly,Centraltendency-

) ithmeticMean,ModeandMedian;Measurementofdispersion—
oefficientofvariation,StandardDeviation, Standard

/z errorofMean; Testofsignificance:chi-

squaretestforgoodnessoffit. Computerapplicationinbiostatistics-MS ExcelandSPSS
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Planttissueculture

Qo
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Elementary knowledge of
Principles,componentsandtechniquesofinvitroplantcultures,Calluscultures,Cellculture,cellsus
pensioncultures, Embryogenesisandorganogenesis, Protoplastisolationandculturingofprotoplas
t-principleandapplication,regenerationofprotoplasts,protoplastfusionand
somatichybridization-
selectionofhybridcells,Somaclonalvariation,Plantsecondarymetabolitesproduction.

Nanotechnology

VI Nanoscaleassembly of cellularcomponents
(cellmembraneandliposomes).Nanoscaleassemblyofmicroorganisms(virus).Nano-
particlesynthesis:BiologicalsynthesisofNanoparticles, Advantagesandapplicationsofbiological
lysynthesizednanomaterials.Introductiontobiologicalnanomaterials. Biomineralization, Magne
tosomes,
nano-pesticides,nano-fertilizers,nano-sensors.
ArtificiallntelligenceinPlantSciences

VIl Elementary idea of Big Data Analytics, Blockchain Technology, 3-D Printing, Machine
learning, Algorithms ofMachine Learning, Expert systems and Fuzzy logic, Artificial Neural
Networks and Geneticalgorithms, Predictive Analytics, Agents and Robotics, IoT Sensors,
Object Image capture &analysis; Applicationsof ArtificialNeuralNetworksinPlantScience.
Introductionto useofDigitaltechnologies— ALIoT&ICTinBotany

VII | Educational software- INFLIBNET, NICNET, BRNET, internet as a knowledge repository-

google scholar, science direct. resource management, weather forecasting. ToT
Databasemanagement,joTplatforms,foTGraphicaluserinterfacesloTapplicationdevelopmentf
or

AndroidMobilephones,JICT Applicationsfordifferentcropsandhorticulture
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SuggestedReadings: UJ\
CourseBookspublishedin Hind 3 jversities.

1. 1@REasT=argaide), e EuRRefisergsd « T auEe : SRMWaNH, #Re

2 PRGBS, AR, Haure e SharmasndTrivedibyRBDPublisher
CellBiology AndGenetics(Hindi)2/ePB ......... GuptaPK (Hindi)rastogiPublications

4. PLANT BIOTECHNOLOGY (HINDI) October 2019 Publisher: Kindle
DirectPublishingISBN:ISBN:9781698665283 Authors:H.R.DaglaJaiNarainVyas
University

5. Biotechnology: Fundamentals And Application (hindi) (hb) ISBN : 9788177544732Edition

. :03Year :2018Author: Dr. Purohit S§,MathurS

6. Biotechnology(Hindi)(Hindi,Paperback,B.D.Singh)HindiPublisher:KalyaniPubishersISBN
:19789327246070,9327246071

7. Cytogenetics,PlantBreeding,Evolution andBiostatisticsISBN#: 978-81-301-0066-
1SunilDPurohit& GotamKKukda,ApexPublishingHouse

8. GeneticsandBiotechnologySunil DPurohit,K.Ahmed&GotamK
KukdaApexPublishingHouse

9. Padap Prajanan (Hindi) Hardcover — 1 January 2016 by Chandra Prakash Shukl
(Author)PointerPublishers,Jaipur

10, PLANTBREEDING:PRINCIPLEANDMETHODSB DSINGH - INHINDI

11.ﬁf§mﬁmﬂﬁﬁaﬁ Yeg—TTECommission for Scientific and Techunical Terminology

(CSTT)

12.97e9ATd INEIRIRCIEIE IRTCommissionforScientificandTechnical Terminology(CSTT)

1. G.M.Cooper.(2015).Thecell: AMolecular Approach.7thEdition.SinauerAssociates.

2. Alberts, B., Johnson, A.D., Lewis, I., Morgan, D., Raff, M., Roberts, K., Walter, P. (2014). Molecular Biology
ofCell.6thEdition. WW, Norton&Co.
Campbell,M.K.(2012)Biochemistry,7thed.,PublishedbyCengageLearning.
Campbell,P.N.andSmith,A.D.(2011).Biochemistrylllustrated 4thed.,PublishedbyChurchilILivingstone
Tymoczko,J.L.,Berg,J. M .andStryer,L.(2012). Biochemistry: Ashortcourse,2nded., W.H.Freeman.

Berg,J M., Tymoczko,J.L.andStryer,L.(2011)Biochemistry, W H.FreemanandCompany
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BOTANY-UG-2020Page58



7. Nelson,D.L.andCox,M.M.(2008).LehningerPrinciplesofBiochemistry,5" Ed.,W.H.FreemanandCompany.

8. Karp,G.(2010).CellBiology, JohnWiley&Sons,U.S.A.6thedition.

9. Hardin,.l.,Becker,G.,Sk]iensmith,L.J.{2012).Becker’sWorldoﬂ:heCe]].Smedition.PearsonEducationInc.U.S.A.)

10. Gardner,E.J.,Simmons,M.J.,Snustad,D.P.(1991).PrinciplesofGenetics, JohnWiley&: sons,India.8the

11.Snustad,D.P.andSimmons,M.J.(2010).PrinciplesofGenetics,John Wiley&SonsInc., India.5thedition.

12.Klug,W.S.,Cummings,M.R.,Spencer,C.A.(2009).ConceptsofGenetics. BenjaminCummings,U.S.A..

13. Griffiths, A.J.F.,.Wessler,S.R.,Carroll,S.B.,Doebley,J.(2010).IntroductiontoGeneticAnalysis. W.H.Freemanand
Co., U.S.A. 10thedition.

14. MKRaxdanAnIntroductiontoPlantTissueCulture— Oxford&IBHPublishingCo.Pvt.Ltd. NewDelhi

15. AggarwalSK(2009)FoundationCourseinBiology,2ndEdition, AneBooksPvt. Ltd

16. AllardRW(1960)PrinciplesofPlantBreeding.JohnwilleyandSons.Inc.NewYork

17.BDSingh(2003)PlantBreeding.KalyaniPublishers

18.Cohn,N.8.(1964)ElementsofCytology.BraceandWorldInc,NewDelhi

19. Darnel,].Lodish,HandBaltimore,D.(199 1 )Cellandmolecularbiclogy.LeaandFibiger, Washington.

20.DeRobertis,E.D.P andRobertis,E.M.P(1991)Celland molecularbiologyScientificAmericanbooks.

21.Dobzhansky,B(1961)Geneticandoriginofspecies,ColumbiauniversityPressNewYork

22. Durbin(2007)BiologicalSequenceAnalysis. CambridgeUniversityPressIndiaPvi.Ltd

23.GeraldKarp(19835)Cellbiology,McGrawHillcompany..

24 Lewin,B,(1994)Genes,OxfordUniversityPress,NewYork.

25.Lewis, W.H(1980)Polyploidy.PlenumPress,NewYork.

26.NichollT (2007)AnIntroductiontoGeneticEngineering, CambridgeUniversityPressIndiaPvt.Ltd

27.RoyS.C.andKalayankumarDe(1997)Cellbiology. NewcentralBoosCalcutta

28.SandhyaMitra,(1998)Elementsofmolecularbiology. Macmillan,Indialtd.

29. SharmaJR(1994)Principlesand PracticesofPlantBreeding. TataMcGraw-HillPub.Co.NewDelhi

30.Sharma, A KandSharma A(1980)ChromosometechniqueTheoryandpractice,AdityaBooks,NewYork

31.Swanson,C.P(1957)CytologyandGenetics.Englewoodcliffs,NewYork.

32, Taylor(2008)BiologicalSciences.CambridgeUniversityPressIndiaPvt. Ltd

33. Twymann,R.M.(1998)AdvancedmolecularbiologyVivabooksNewDelhi.

34.VeerBalaRastogi(2008),FundamentalsofMolecularBiology AneBooksPvt.Ltd

35.A. J.Nair.BasicsofBiotechnology-LaxmiPublications,NewDelhi.

36.SSPurchitand SKMathur;Biotechnology-Fundamentalsand Application-Agrobotanica, India.

37.A.J Nairlntroductionto GeneticEngineering& Biotechnology.Jones&BartlettPublishers,Boston,USA.

38.HSChawlalntroductionto PlaniBiotechnology-;Oxford&IBHpublishingCo.Pvt.Ltd.,NewDelhi.

39.HD Kumar ModernconceptofBiotechnology, VikasPublishingHouse,Pvt.Ltd., NewDelhi.

40.P CTrivedi,Plantbiotechnology,RecentAdvancesPanimaPublishingCorporation,NewDelhi.

41, Du,C.,andS. A Jackson.2019.Machinelearningandcomplexbiologicaldata.GenomeBiology20:76.https://doi.org/10.
1186/513059-019-1689-0

42. AlexisandMathewLeon.,FundamentalsofInformationTechnologyLeonVikas

43. Plant R. E., Stone N. D. (1991). Knowledge-based systems in agriculture. McGraw-Hill, Inc. 1221 Avcnue of
theAmericas,NewYork, NY 10020,

44. HanS.,StewardB.L., TangL.(2016).Intelligentagriculturalmachineryandfieldrobots. InZhang Q.Precisionagriculture
technology forcrop farming(pp.133-176).CRC Press, Taylor&FrancisGroup,NewY ork.

45. LucciS.,KopecD.(2013). Artificialintelligenceinthe2 1 stcentury.2284 1 Quicksilver
DriveDulles,V A20166.

46, V. RajaramanIntroductiontoInformationTechnology,.,PrenticeHIl.

47. RameshBangial.earningComputerFundamentals.,KhannaBookPublishers

48. Bass,Joel,Eandet.al., Allyn&Bacon,2009.MethodsforTeachingScienceasInquiry, Thetruthofscience,NewtonR.G.,

49 R Rangaswami(2009) ATextbookofAgriculture Statistics. NewAgelInternational (P)Limited,Hyderabad.

50. NageshwarRaoG. 7)Statistics forAgricultureSciencesBSPublications.NewDelhi

51, NigamA. upta, V.K.(1979)Handbook onAnalysisofAgriculturalExperiments..JASRIPublication,NewDelhi.
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52. PanseV.G.SukhatmeP.V.(1985)Statisticalmethodsfor A griculturalworkers. Indian CouncilofAgricultural Research,
NewDelhi

53. SnedecorGW.&CochranWG.(1989)StatisticalMethods JowaStateUniversityPress.

54. Designand AnalysisofExperimentsbyDasM.N and GiriN.C.(1986). WileyEasternLtd., NewDelhi,

55. Gomez, A.A.andGomez, A A, (1984)Statistical ProceduresforAgriculturalResearch. John WileyandSons NewYork.

56. Gupta,S.C.(2016)FundamentalsofStatistics. HimalayaPublishingHouseMumbai-400004, Maharashtra, India.

57.V K. Kapoor(2007) FundamentalsofApplicdstatisticsbySultanChandandSons, NewDelhi-110002

58. YubingXie.2012 Nanotechnology. CRCPress. TheNanobiotechnologyHandbook.CRCPress.

59. SulabhaK Kulkarni.20 14Nanotechnology:Principlesand Practices.CPpublishing,NewDelbi.

60. BSMurty,PShankar,BaldevRaj,BBRath JamesMurday.2012. TextbookofNanoscienceandNanotechnelogy. Springe
r

61. K.K.Chattopadhyayand A.N.Banarjee.2009.IntroductiontoNanoscienceandNanotechnology. PHIPublication.

62. SharmaA K .2005. TextBookOBivstatistics], DiscoveryPublishingHouse.

63, Annadurai,B.2007 TextBookofBiostatistics.NewA gelnternational,

64. Gurumani,N.2010. AnIntroductiontoBiostatistics{2ndEdn) MJIPPublishers.

65. DavidS.Goodshell.2004 . Bionanotechnology-Lessons fromnature. John WileyPublications.

66, R.StephenCrespi, Tibtech,PatentinginBictechnology-Partl,Vol.9,117-122,1991.

67. Pattnaik,P.K.,Kumar,R.,Pal,S.,Panda,S.N.(Eds.)IoT andAnalyticsforAgriculture,2020

68. hitps://www.springer.com/gp/book/9789811391767

69, hitps://www.springer.com/gp/book/9789811550720

70, PetersenRogerG .(1994)AgriculturalFieldExperimentsDesignand AnalysisbyMarcelDekker,NewYork.

Thiscoursecanbeoptedas anelectivebythestudentsoffollowingsubjects:
OpentoalibutspecialforB.Sc.Biotech,B.Se.Forestry,B.Se.Agriculture,B.Pharma,B.Sc.FoodScience,
B.A.(Curators),B.A.Geology.
SuggestedContinuousEvaluationMethods:ContinuousInternalEvaluationshallbebasedonallotted Assignmentand
ClassTests. The marksshall be asfollows:

= InternalAssessment Marks
Ciassinteraction 5
Quiz 5
Seminar 7
Assignment(Charts/Flora/RuralService/TechnologyDissemination) 8
13
Coursepre-requisites:

Qualification: To study this course, a student must have qualified 10+2 with Biology/
NSQFlevel3fromSectorSkillCouncils/Diplomaholderfrom ITlin(Biology/
Agriculture/Forestry/Biotech/Math/Statistics/Chemistry/ Computer Science)
Facilities:SmartandInteractiveClass

OtherRequisites: Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharts

Suggestedequivalentonlinecourses:
https://www.cytology-iac.org/educational -resources/virtual-slide-
libraryhttps:/fwww.asct.com/ASCTWeb/Content/Cytopreparation Online Course,
pxhttps://www.mooc-list.com/tags/genetics
https://www.coursera.org/learm/genetics-evolution
https://www.my-mooc.com/en/mooc/introduction-to-genetics-and-evolution/

-
FurtherSuggestions:
AccesstoStatistics%@stry,w{athand Biotechnologyresourceswillberequired
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Programme/Class:BachelorofScience Year:T1I Semester: V1

Paper-11
Subject:Botany
Course Code:B040602T CourseTitle:Ecology&Environment
Courseoutcomes:
1. acquaintthestudentswithcomplexinterrelationshipbetweenorganismsandenvironment;

2. makethemunderstandmethodsforstudyingvegetation,communitypatternsandprocesses,ecosyst
emfunctions, and principlesofphytogeography.
3. Thisknowledgeiscriticalinevolvingstrategiesforsustainablenaturalresourcemanagementand
biodiversityconservation.
Credits:4 CoreCompulsory/Elective
Max.Marks: 25+75 Min.PassingMarks:
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):4-0-0
" - No. of
Um.t Topic Lectures(60
hrs) '
I Natural resources & Sustainable utilization: Land Utilization, Soil degradation
andmanagement strategies; Restoration of degraded lands. Water, Wetlands; Threats 7
andmanagementstrategies,Ramsarsites,Forests:Majorandminorforestproducts; Depletion
,Biologicallnvasion,Energy:Renewableandnon-renewablesourcesofenergy,
Contemporary practices in resource management: EIA, GIS,
ParticipatoryResource Appraisal, EcologicalFootprintwith emphasisoncarbon
footprint,Resource
Accounting.
Ecology&Ecosystem
11 DefinitionofEcology,EcologicalFactors,Positiveandnegativeinteractions.Ecosystem . 8
~Conceptofanecosystem-
structureandfunctionofanecosystem. Abioticandbiotic compenents and
their interrelationship- Biogeochemical and hydrological cycles, and
Energyflowinanecosystem
EcologicalSuccession-
Definition&types.Processesandtypes(autogenic,allogenic,autotrophic,heterotrophic, prima
ry&secondary),Hydrosereand Xerosere.
Foodchainsandfoodwebs, Concept of Ecological perturbations and
balance,Ecologicalpyramids,Primary and Secondary
ProductionandProductivity; Types of ecosystems: Natural and Man-made- Forest
Grassland, Agquatic and Agro- Ecosystems.Ecological Adaptations—
Hydrophytes,Xerophytes,Halophytes,EpiphytesandParasites.
SoilFormation,Properties&Conservation
= Soil: Origin, Formation, composition, Soil types, Soil Profile, Soil Microorganisms, n
soilprocesses, Soil Erosion, Biogeochemical cycles, Soil Conservation: Biological-
Contourfarming,Mulching, Stripcropping, TerracingandCroprotation.Mechanical—-
BasinListing,Constructionofdams, WatershedManagement, Soilreclamation
v Biodiversityanditsconservation:

Definition-genetic,species,andecosystemdiversity. Valueofbiodiversity:1 n d 1 a n socio-
cultural ethical 7
andaestheticvalues;hotspotsofBiodiversitythreatstobiodiversity,Bioticcommunitiesandpop
ulations, theircharacteristicsanddynamics.Endemicandendangered species of plants in
India. Ecological niche, ecade, ecotypes, ecological indicators.Conservation
ofBiodiversity:

Ex-situandin-
situconservation,Reddatabook,botanicalgardens,Nationalpark,Sanctuaries,hot&hottestspots




Phytogeography

Biogeographicregionsofindia&world, Agroecological&Floristiczonesoflndia Naturalvegeta
tionofIndia,staticanddynamicplantgeography basicprinciples
governinggeographicaldistributionofplants,Phytogeographicalregionseflndia, Vegetationalt
ypesinUttarPradesh.

Environmentalaudit&Sustainability

Elementary
knowledge:Conceptofenvironmentalaudit,Guidelinesofenvironmentalaudit; Methodologi
esadopted along with some industrial case studies; Environmental standards: ISQ
14000series; Scheme of labelling of environrnent friendly products (Ecomark); Life
cycleanalysis;Conceptofenergyandgreenaudit, Strategiesanddebatesonsustainabledevelop
ment;ConceptofSustainable Agriculture; India’ senvironmentactionprogramme:issues,appr
vachesandinitiativestowardsSustainability; Sustainable

developmentinpractice.

viI

Pollution,Waste management&CircularEconomy
Environmentalpollution,Environmentaiprotectionlaws,Bioremediation, ActivatedSludge
Process (ASP) - Trickling Filters - oxidation ponds, fluidized bed
reactors,membranebioreactor, neutralization, ETPsludgemanagement;digesters,upflowana
erobic sludge blanket reactor, fixed film reactors, sequencing batch reactors,
hybridreactors,bioscrubbers,biotricklingfilters;regulatoryframeworkforpoltutionmonitori
ngand control; case study: Ganga Action Plan; Yamuna Action Plan; implementation
of CNG ;Waste- Types , collection and disposal, Recycling of solid wastes (hazardous
&non-hazardous)-classification,collectionandsegregation,Incineration, Pyrolysisand
gasification, Sanitary landfilling; composting, Biogas production ,Circular Economy
&sustainability.

Vi

Environmentalethics,CarbonCredits&RoleofGIS

Carbon credit: concept, exchange of carbon

credits. Carbonsequestration,importance, meaningand

ways.
Climatechange,globalwarming,acidrain,ozonelayerdepletion,nuclearaccidentsandhelocaust

Wastelandreclamation.Consumerismand

wasteproducts.Cleandevelopmentrechanism.

Geographical Information Systems: definitions and components; spatial and non-
spatialdata;(G1Ssoftwarepackages;GPSsurvey,dataimport,processing,andmapping. Applic
ationsandcasestudiesofremotesensingandGISinlanduseplanning, forest
resources&agriculturestudies.
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| SuggestedReadings:
CourseBookspublishedin Hindimaybeprescribed bytheUniversities.
L. EnvironmentalStudies(Hindi)ISBN81-301-0004-5B.L.Chaudhary&JitendraPandeyEdition:20 1 3Pages:
340 + XII ApexPublishingHouse
2. Soiland WaterConservationISBN#: 978-81-301-0071-55.C.Mahnot&P.K.SinghApexPublishing

House

4. EcologyAndEnvironmentalBiology(TRIRIfa! Tauatavoy Sifda) by RBD

Publisher Author: Bhatia - Jain - Kohli - Shrivastava - Singh — Verma
s aigeeiia a=aIf gameueRdorEd S smiveeH « ErfmeeE, *Re
6. Shrimad Bhagvadgecta, Geeta Press , Goraklypw

7. Garud Puran, Geeta Press, Gorakhpur

8. ParyavaranEvamParisthitikiSe(Hindi)Paperback-20February2020MajidHusain
0. EnvironmentalBiologyandPhytogeographyISBN#:978-81-301-0064-7B.L.Chaudhary,GotamK Kukda& Jitendra
KumarJoshi
10. UGCUnified:EnvironmentalSciences(Hindi)(pb)ISBN:97881775458 14Edition:01 Year:2015Author: Dr.
PurohitSS,Dr. DeoPP , Dr.Agrawal AshokKPublisher :Agrobios(India)
11. ChapmanandRiss.Ecology: PrinciplesandApplications,Latest Ed.,CambridgeUniversityPress
12. Shukla,R.5.&Chandel,P.S. Plant Ecology,LatestEd., §.Chande! andCo.
13. Kumar,H.D.ModemConcept ofEcology,LatestEd.VikasPublishingHouse

14. Begon,M.,Herper,J.L.andTownsend,C.R.Ecology-Individuals,PopulationsandCommunities(3rd

ed.),OxfordBlackwellScience
| 15. Verma,P.8.& Agarwal,U.K.ConceptofEcology, LatestEd.,S.Chand&Company
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6. Odum,F.P.FandamentalsofEcology, LatestEd., Saunders

7. Sharma,P.D.ElementsofEcology,LatestEd. RastogiPublications

8. Ambasht,R.S. &Ambasht, N.K. ATextBookofPlantEcology, LatestEd.,CBSPublication& Distributors

9. Mani,M.S Bio-Geographyofindia,LatestEd.,Springer-Verlag.

10. Mackenzieetal. Ecology, LatestEd.,VivaBooks.

11. Gurevitch,J.(etal.)., TheEcologyofplants,2002,SinauerAssociates.

12, Kimar,U.&Asija, M.J.Bio-diversity:Principles&Censervation,2005,StudentEdition, Agrobios(India)

13. Krishnamurthy,K.V.AnAdvancedTextBookonBiodiversity,2003,0xford&IBHPublishingCo.Ltd.

14, Mitra,D.,Guha,J.K.,Chowdhury,S.K.StudiesinBotany, Vol.II(7thed. )MoulikLibrary.

15. Primack,R.B EssentialsofConservationBiology,1993,Sinauer Associates.

16. Lo,C.P.&Yeung, A K. W.ConceptsandTechniquesofGeographicinformationSystems,2002, Printice-HallofIndia.

t7. Cain,Bowman,Hacker.Feology 2014 3rdRd SinanerA ssociates

18. Vasudevon,N.(2006).EascntialaofEnvironmentalScience. NarosaPublishingHouse, NewDethi.

19. Singh,J.S.,Singh,S.P.andGupta,S.(2006).Ecology,EnvironmentandResourceConservation. AvamayaPublicaticn
g, NewDelhi.

20. Rogers,P.P. Jalal K. F.andBoyd,J. A .(2008). AnlntroductiontoSustainrableDevelopment. PrenticeHallofIndiaPriva
te Limited, NewDelhi.

21. Abbasi,S. A.(1998).EnvironmentalPollutionanditsControl. CogentInternational, Pondicherry.

22. Abbasi,S.A.andRamasamy,E. V. (1999). Biotechnological MethodsofPoltution Control. Universities
Press(India) Limited, Hyderabad.

23. Peavy,H.S. ,Rowe, D R.andTchobanoglaus,G.(1985).EnvironmentalEngineering, McGrawHiillBookCompany, Si
ngapore.

24. Rand,M.C.,Greenberg, A.E.and Taras,M.J.(Ed.)(1995).Standardmethodsfortheexaminationo fwaterand wastewat
er:19thedition, AmericanPublic Healthassociation{APHA), Washington, D.C.

25. Scragg,A.(1999).EnvironmentalBiotechnology, AddisonWesleyLongman,Singapore.

26. Tchobanoglaus,G.(1988). WastewaterEngineering: Treatment, Disposal,Reuse. TataMcGrawHill,NewDelhi.

27. Aarve,V.P, William,A.W.andDebra,R.R.{2002).Solidwasteengineering. Cengagereading, USA.

28. George, T, Hilary, T.andSamuel,A.V.(1993).Integratedsolid WasteManagement, EngineeringPrinciplesand
Managementlssues, Mc GrawHills.

29, George, T.andFrank,K.(2002). Handbookofsolidwaste management:{Secondedition). McGrawHills.

30. Kanthi,L.8.(2000).BasicsofSolidsandhazardouswaste managementTechnologies.PrenticeHall.

31. Anonymous. 1997 NationalGeneBank: IndianHeritageonPlantGeneticResources(Boaoklet) NationalBureauofPlan
tGenetic Resources, NewYork.

32, Gillespie, A.2006.ClimateChange,OzoneDepletionand AirPollution:LegalCommentaries

33. withPolicyandScience Considerations.MartinusNijhoffPublishers.

34. Hardy,J. T.2003.ClimateChange: Causes,EffectsandSolutions JohnWiley&Sons.

35. Harvey,D.2000.ClimateandGlebalClimateChange. PrenticeHall.

36. Manahan,S.E.2010.EnvironmentalChemistry. CRCPress, TaylorandFrancisGroup.

37. Maslin,M.2014.Climate Change: AVeryShortIntroduction.OxfordPublications.

38. Mathez,E.A.2009.ClimateChange: TheScienceofGlobalWarmingandourEnergyFuture. ColumbiaUniversityPress.

39. Mitra,A.P.,Sharma,$. Bhattacharya,S.,Garg, A ., Devotta,5.&Sen, K.2004.ClimateChangeandindia. UniversitiesPre
ss, India.

40. Philander,S.G.2012 EncyclopediaofGlobal WarmingandClimateChange(2ndedition). SagePublications.

41. Demers,M.N.2005. FundamentalsofGeographicInformationSystem. Wiley&Sons.

42. Richards,J A.&Jta,X.1999 RemoteSensingandDigitallmageProcessing. Springer.

43, Sabins,F.F.1996 RemoteSensing: Principlesaninterpretation. W.H.Freeman.

44. Gaston,KJ.&Spicer,J.1.1998.Biodiversity: AnIntroduction. BlackwellScience,London,

45. Singh,J.8.&Singh,S.P.1987. ForestvegetationoftheHimalaya. TheBotanicalReview53:80-192.

46. Sodhi,N.S.&Ehrlich,P.R.(Eds).2010.ConservationBiologyforAll. OxfordUniversityPress.

47.Sodhi, N.8., Gibson, L. & Raven, P.H. 2013. Conservation Biology: Voices from the Tropics. Wiley-

Blackwell,Oxford, UK.

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:Opento allbutspecialfor
B.Sc.Biotech,B.Sc.Microbiology,B.Sc. Agricuiture, B.A.(Curators), B.A Archaeology,B.A.Geology

SuggestedContinnousEvaluationMethods:
Conti nternalEvaluationshalibebasedonatlottedA ssignmentandClass Tests, Themarksshallbeasfollows:

4
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lnternalAssessment Marks
Classinteraction 5
Quiz 5
Seminar 7 E
Assignment{Charts/Flora/RuralService/TechnologyDissemination) B

Courseprerequisites:

Qualification: Tostudythiscourse,astudentmusthavequalified 1 0+-2withBiclogy/NSQFlevel3 fromSectorSkillCouncils/
DiplomaholderfromlI Tlin(Biology/Agriculture/Biotech/Forestry/Microbiology/Gardening/biomedicalScience.
Facilifies:SmartandInteractiveClass

OtherRequisites: Videocollection,Books,CDs,AccesstoOn-lineresources,DisplayCharts

Suggestedequivalentonline courses:

https://community.plantae.org/tags/mooc
uturelearn.com/courses/teaching-biology-inspiring-students-with-plants-in-
sciencehttps://www.coursera,org/courses?query=plantshttp://egyankosh.ac.in/handle/1 2345678

L 9/53530

Year:I1I Semester: V1

/Class: Sci
Programme/Class: BachelorefScience Paper-111

Subject: Botany

3 CourseTitle: LabonCytogenetics,Conservation&
CourseCode:B040603P Environmentmanagement

Courseoutcomes: Afterthecompletionofthecoursethestudents willbeable:

1. Toperformaliexperimentsrelatedtothcsemester-i.c.Plant
tissueculturedplants,conductingbreedingonfield,conservinganddepollutingthe environment.

2. Canbeemployedinenvironmentimpactassessmentcompanies &start hisownventure
— ]
Credits:2 CoreCompulsory
Max.Marks: 25+75 Min.PassingMarks:
TotalNo.ofLectures-Tutorials-Practical{inhoursperweek):(0-(1-2
- No.
Unit h‘opic {Any three from each unit) ofLectures(60hrs
)
| Cellbiology
1.  Studyofplantcellstructurewiththehelpofepidermalpeal mount
ofOnion/Rhoeo/Crinum

2.  Measurementofcellsizebythetechniqueofmicrometry.
3. Countingcellsperunit

volumewiththehelpofhaemocytometer('Y east/pollengrains)
' Z%VA/ Determinationofmitoticindexandfrequencyofdifferentmitoticstages
L

inpre-fixed roottips of Alliumcepa.

MA’&Y-HG-zoZOPagess
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Genetics
1. Monohybridcross(Dominanceandincompletedominance)
2. Dihybrideross(Dominanceandincompletedominance)
3. Geneinteractions(Alltypesof
geneinteractionsmentionedinthesyllabus)
a. Recessiveepistasis9: 3:1.
b. Dominantepistasis12:3:1
c. Complementarygenes9:7
d. Duplicategeneswithcumulativeeffect 9:6:1
e. Inhibitorygenes!3:3
4. Observethegeneticvariationsamonginterandintraspecificplants.
5.Demonstration of Breeding techniques-Hybridization, case studies
ofmutation,polyploidy,emasculationexperiment.

Biostatistics:

1. Univariateanalysisofstatisticaldata: Statisticaltables,mean,mode,median,
standard deviation and standard error (using seedling population /leaflet
size).
2.Calculationofcorrelationcoefficientvaluesandfindingouttheprobability.3.De
termination of goodness of fit in Mendelian and modified mono-anddihybrid
ratios (3:1, [I:1, 9:3.3:1, L:1:I:1, 97, 133, 15:1) by Chi-
squarcanalysisandcommenton the natureofinheritance.

3. Computer applicationin biostatistics-MS ExcelandSPSS

v

Planttissueculture
1.Familiarizationofinstrumentsandspecialequipmentsusedintheplanttissu
eculture experiments
2.Preparationofplanttissueculturemeditim,andsterilization,Preparationofstock
solutionsof nutrientsforMS Media.

3. Surfacesterilizationofplant
materialsforinoculation(implantationinthemedium)

4. Micropropagation of potato/tomato/ -
Demonstration5.Protoplastisolationandculturing—

Demonstration

Ecology& Environment

1. Ecological Adaptations: Hydrophytes, Xerophytes,
Halophytes,Epiphytesand Parasites

2. Studyofmorphologicaladaptationsofhydrophytesandxerophytes{four
each).

3. Studyofbioticinteractionsof: Stemparasite(Cuscuta),Rootparasite{ O
obanche)Epiphytes,Predation (Insectivorousplants).

4. Observationandstudyofdifferentecosystemsmentionedinthesylla
bus.

5. Fieldvisittofamiliarizestudentswithecologyofdifferentsites

3

VI SoilFormation,Properties& Conservation
1. DeterminationofpHofvarioussvilandwatersamples(pHmeter,universa
lindicator/Lovibond comparatorand pHpaper)
2. Analysis for carbonates, chlorides, nitrates, sulphates, organic
matterandbase deficiencyfromtwo soilsamplesbyrapidfieldtests.
3. Determinationoforganicmatterofdifferentsoilsamplesby Walkley&B1
ackrapid titration method.
4. SoilProfilestudy
5. Soiltypesofindia-Map
Biodiversity andPhytogeography:
ViI 1. Study of plant community structure by quadrat method and

determinationof(i)Minimalsizeofthequadrat,(ii)Frequency,density,ab

undance and IVIofeompeonents

Lok m Tl I ratntoTalalateYatbidlaVads g Zioit ayiarsics)
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2. Markingofvegetationtypesoflndia, World&UttarPradeshonmaps
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3.Phytogeographicalareasofindia

VIII |Pollution& Wastemanagement 7

1. Studyofinstrumentsusedtomeasuremicroclimaticvariables: Soilthermometer
,maximumandminimumthermometer,anemometer,psychrometer/hygromet
er,rain gauge andlux meter

2. Estimationofchlorideanddissolvedoxygencontentinwatersample

3.Comparative anatomical studies of leaves form polluted and less
pollutedareas.

4. MeasurementofdissolvedO;byazidemodificationofWinkler’smethod.

5. Determinationofdissolvedoxygenofwatersamplesfrompoltutedandunpollute
dsources.

6. Microbiological assessment of drinking water using MPN technique-
waterfromwell, river,water supplydepartment and packageddrinkingwater
7. Makingkitchenwastefromcompost/vermicompostbyEnzymes/Biodecomp

oser/ Wheywith dung.
ClimateChange,CarbonCredits&RoleofGIS
1. ConductingWasteAuditofyourInstitution-Demo
2. GreenauditingoftheCollege/University-Demo

SuggestedReadings:asinpapersabove:
CourseBookspublishedin Hindimaybe prescribed bytheUniversities.

1. PracticalBotany(PartII[) Author:Sunil DPurohit,AnamikaSinghvi
&KiranTak2013 ApexPublishingHouse,Raj.

2. Practical Botany (PartiDAuthor: N. C. Aery, Sunil D Purohit & Gotam K Kukda2013
ApexPublishingHouse,Raj.

8 TR R ASTTHIT 3 REFBHLN DA TR B R RRARTLAR I DT

4, A Handbook Of Soil, Fertilizer And Manure (2nd Ed.) (pb) ISBN : $788177544152Edition
:02Year:2017Author :GuptaPKPublisher: Agrobios (India)

5. GreenTechnology:AnApproachForSustainableEnvironmentISBN:9788177543438Edition:01 Ye
ar:202 1 Author :Dr.PurchitSSPublisher :Agrobios(India)

6. Laboratory Manual Of Chemical And Bacterial Analysis Of Water And SewagelSBN
:9788177540802Edition : OlYear : 2011Author : Theroux FR , Eldridge EF ,
MallmannWLPublisher: Agrobios (India)

7. Methods In Environmental Analysis: Waler Soil And Air (2od Ed) ISBN
:9788177543087Edition:02 Year:2021 Author: GuptaPKPublisher: Agrobios(India)

8. Water Treatment And Purification Technology ISBN : 9788177540024Edition : 01 Year
:2009 Author:Ryan WIPublisher :Agrobios(India

http:/fvidvamitra.inflibnet. ac.in/index. php/home/subjects P domain=Lifet+Science & subdomaln=Botanyhitp:/eecontent. i
psde.gov.in/Home.aspx

(hetp:/epathshala.nic.in/ hitp://epathshala. gov.in/)

Thiscoursecanbeoptedas anelectivebythestudentsoffollowingsubjects:
OpentoallbutspecialforB.Sc.Biotech,B.S¢.Forestry, B.Sc. Agriculture,B. Pharma,B.S¢.Food Science,B.A.(Curators),B. A.
Geology.

SuggestedContinnousEvaluationMethods:ContinuousInternalEvaluationshallbebasedonallotted Assignmentand
ClassTests. The marksshall be nsfollowa:

InternalAssessment Marks
Classinteraction 5
Quiz 5
Seminar 7
Assignment{Charts/Flora/RuralService/TechnologyDissemination) 8
25
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Coursepre-requisites:

Qualification: To study this course, a student must have qualified 10+2 with Biology/ NSQF level
3from Sector Skill Councils / Diploma holder from ITI in (Biology/ Agriculture/ Forestry/
Biotech/Math/Statistics/Chemistry/Computer Science)

Facilities:SmartandInteractiveClass

OtherRequisites: Videocollection,Books,CDs,AccesstoOn-
lineresources,DisplayChartsLabrequisites: Biotechinstruments,environmentallab
instruments.

Suggestedequivalentonlinecourses:
https://www.cytology-iac.org/educational -resources/virtual-slide-
librarvhttps://www asct.com/ASCTWeb/Content/Cytopreparation Online Course.as
pxhttps://www.mooc-list.com/tags/genetics
https://www.coursera,org/learn/senetics-evolution
https://www.my-mooc.com/en/mooc/introduction-to-genetics-and-evolution/

Further Suggestions: Access to Statistics, Chemistry, Math and Biotechnology resources will
berequired

l Programme/Class:BachelorofScience Year: Il Semester: V1 /Project-
L {’I;per-w gl
Subject: BOTANY
. CourseCode:-B040604R ' CourseTitle:ProjectinBotanyforGraduation
~ Courseoutcomes: —

Aftercompletingthiscourseastudentwill have:
o Projectworkwillsupplementfieldexperimentallearninganddeviations
fromclassroomandlaboratorytransactions.
e projectworkwillenhancethecapabilitytoapplygainedknowledgeandunderstanding for
selecting,solvinganddecision-makingprocesses
It willpromotecreativityand thespiritofenquiryinlearners.
o Theywilllearntoconsult
Scientists,libraries, laboratoriesandherbariumsandlearnimportanceofdiscussions,Botanical & field trips, print
and electronic media, internet ete. along with data documentation, compilation,analysis
&representationinformofdissertationwriting
e Itwillenhancetheirabilities,enthusiasm,andinterest.
Credits:03 Core:Compulsory

Max Marks:25+75 Min.PassingMarks:.........

TotalNo.ofLectures-Tutorials-Practical(inhoursper week):0-0-3.

SUGGESTIVELISTOFPROJECTS
Preparebedsforgrowingnurseryforherbs,shrubsandtrees. Develop
Green house facility in college and grow
plantsDevelophydroponicsfacilityincollegeand growplants.

Developbotanicalgardeninthecollegewithlabelling

Verticalgardens, roofgardens
Culture&artofmakingbonsai.

hytochemical AnalysisofMedicinalplants
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ComputerAidedDesigning(CAD)foroutdoorandindoorscapingExposuretoCAD{ComputerAided
Designing)

BiocompostingandVermicomposting.

Performing AromatherapybyessentialQils

Refer:libraries,joumals,Memo'Lrs,encycIOpaedias,herbaria,Museums,etc.

Thiscoursecanbeopted asanelectivebythestudentsoffollowingsubjects:
Thiscoursecanbeoptedas anelectivebythestudentsoffollowingsubjects: Opento all

SuggestedContinuousEvaluationMethods:

InternalAssessment T Marks
ClassInteraction 5
Seminar 10
Thesis/dissertation 10
25

Courseprerequisites:

Qualification: Tostudythiscourse,astudentmusthavequalified 10+2withBiclogy/NSQFievel3 fromSector Skill
Coungcils / Diploma holder from ITT in (Biology/ Agriculture/ Biotech/
Foresiry/Microbiology/Gardening/biomedical Science,

Facilities:SmartandInteractiveClass

OtherRequisites: Alllistedunderallpapersofthecourse.

Suggestedequivalentonline courses:
https://ndl.iitkep.ac.in/kttp://heecontent.upsde.gov.i .
n/Home.aspxihttp://epathshala.nic.in/,
- hitp:epathshale gov.inf)nprel. iitm.ac.in
https://asiafoundation org/what-we-do/bocks- for-asia?gclid= CMKCA1A7939BRBLWA hX5)-
OhBITSyPnvj3r8veio-
L9f5uTyla60EoALCLa9Ebu0pyz858vy0ZxoC5wkQAvD BwEhttp://www.dli.emet.in/ http:Afww
w.ulib.org/

http://www.tkdL.res.in/,http://www vigyanprasar gov.in/digilib
DirectoryofOpenAccessRepositories(DOAR http://www .opendoar.orgRegistryof

Open AccessRepositories(ROAR)hitp:/froar.eprints.org/
http://www.iscnagpur.ac.in/knowledge learning_files/5.7_General_Open_Access_e-Resources.pdf

&7
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