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Year |Sem. | Course Paper Title Theory! Credits
Code _ Pructical
Certificate Course In Microbial Technolegy & Applied Boiany
I | B040101T | Microbislegy & Plant Patholegy ey 4
s BOAUI0ZP | Techniques in Microbiology &Plant Pathology Practical | 2
0| B040201T | Archegoniates &Plant Architecture Theory s
B040202P | Land Planis Architecture Proctical ]
Diploma in Plant Idensification, Utilizativn & Ethnomedicing
M | B040301T | Flowering Plants ldentification &Aesthetic Theory +
— Characteristics ]
=l I B040302P | Plant Identification technology Prctical 2
WV | B040401T | Economic Botany, Eﬂmnmnil:h: & Phytochemistry Theary 4 |
BO40402P | Commercial Botuny & Phytochemical Analysis Practical 2
Bachaolor of Science
Vo | BO4050IT | Plant Physiology, Metabolism & Biochemistry Thaory 4
BO40502T | Melecular Biology & Bioinformatics Theory 4
THIRD ROADS03P | Experiments in physiology, Biochemistry & molecular | Prctieal | 2
YEAR biology
" BOA0SO4R. | *Project-1 Prctical | 3
VI | BOADSOIT | Cvtoegenetics, Plant Breeding & Nanotechnology Theary 4
BO4060LT | Ecology & Environment Theory 4
BO40603P | Cytogenetics, Conservation & Environmeni management | Pracioal 2
BODGOIR | *Project-ll Practioal | 3
Subject prerequisites:

1. To study Botany, a student must have had the subject BiologyBiotechnology leamt at 1042 fevel.
2. Keen interest in plants and plant-relsted rescurch, Potential in mathematics, biology and chemistry
3. Skills and aptitude for scientific study and ressarch
4, Creativity and good comprehension while warking on scientific procedures and research
5. Computer aptitude.

COURSE INTRODUCTION

The new curriculum of B.Sc. in Science (Botany) offers cssential knowledge and technical skills (o study
planis in a holistic manner. Students would be tramed in all arcas of plant biology using o unique
combination of core, elective and vocational papers with significant infer-disciplinary components.
Students would be exposed 1 cutting-edge technologies that are curmently used in the study of plant life
forms, their evolution and interactions with other organisms within the ecosystem. Students would also
become aware of the social and environmental significance of plants and their relevance to the national
CoOnOmY.

B.Sc. Botany Programme covers academic activities within the classroom sessions along with practical
concepts at laboratory sessions. Infield, outstation activities and projects ane also required to be organized
for real-life experience and learning.

Candidutes who have curiosity in plants kingdom, ecosystem, love exploring exotic places and wish to
work as researchers or professions lile Botanist, Conservalionist, Eoologist, ele. can choose B.Sc. Botany
course.
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Programme outcomes (POs):

Transformed curriculum shall develop educaied oulcome-oriented eandidature, fostered with discovery-
learning, equipped with practice & skills to deal practical problems and versed with recent pedagogical
trends in education including c-leamning, flipped class and hybrid leaming to develop into responsible
citizen for nation-building and transformung the country towards the future with their knowledge gnined
in the feld of plant science.

PO 1 CBCS syllabus with a combination of general and specialized eduvation shall introduce the
concepts of breadth and depth in leaming

PO2 Shall produce competent plant biologists who can employ and implement their gained
knowledge in basic and applicd aspects that will profoundly influence the prevailing panuligm
of agriculture, industry, healthcare and environment to provide sustuinable development.

ros Will increase the ability of critical thinking, development of scientific attitude, handling of
problems and generating solutions, improve practical skills, enhance communication skill,
socinl inveraction, increase awareness in judicious use of plant resources by recognizing the
cthical value system.

PO4 The training provided 1o the students will make them competent enough for doing jobs in
Crorvt. sl priviste sectors of academia, rescarch and ndustry along with graduate proparation
for national as well 88 international competitive examinations, especially UGC-C'SIR NET,
UPSC Civil Services Examination, IFS, NSC, FCI, BSI, PRI etc.

PO S Certificate and diploma courses are framed to generaie selfl- entreprencurship and sell-
employnbility, il mult exit option is opted.

PO6 Lifelong learning be achieved by drawing attention to the vast world of knowledge of plants
and their domestication,

Progromme specific outeomes (PSUs):
B.5c I Year / Certificate cuirse in Microbial Techuology & Classical Bowny

This Programme imparts knowledge on various fields of plant biology through teaching, interactions and
practical classes. It shall maintain o balance between the traditional botany and modern science for shifting
it towards the frontier areas of plant seiences with applied approuch, This syllabus has been drafied o
enable the learners to prepare them for self-entreprencurship and employment in various fields inchuding
teademics as well as competitive exams, Students would guin wide knowledge in following aspects:

L. Diversity of plants and microbes, their habitat, morphology, architecture and reproduction.

1. Plant disease causing microbes, symptoms & control.

3. Economic value of plants and their pse in Human Welfare.

Programme specific outcomes (PSOs):
B.5¢. I Year/ (Diploma in Plant lentification, Utilization & Ethnomedicine)

This course provides & broad understanding of identifying, growing and using plants, This course is
primarily aimed to introtuce people to the richness of plant diversity found in surrcanding areas. Lacture
sessions arc designed to cover fundamental topics vancerning classification of plants and their utilization
required for understanding the flom and vegetation. Pructical sessions are organized following theory for
easy understanding of the various parts of the plants, structural organization of floral parts and diversity
therein. Participants are taken to different locations covering a varisty of habitts and forest types 1o
scquaint them with the native flor. in the long run, will contribute wwasds building momentum for
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people’s participation in envirommentsl conservation without compromising on academic rigor and our
rich wealth of knowledge inherited over gencrations.
1. The course will cover conventional topics in Field Botany like Evelutionary History & Diversity of

plonts, Complete Morphology, Nomenclitine of plunts, Systems of Classifcation, Keys 1o
important Families of Flowering Plants. Field Data Collection & Herbarium Technigues.

2. The course is designed o become a commiercial crop grower, florist, protecied cultivator, green
belt plant advisor lo indusincs, phammacologist & @xonomist.

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

The leaning outcomes of a three years graduation course are aligned with programme leaming
outcomes but these are specific to-specific courses offered in a program. The vore courses shall be the
backbone of this framework whereas discipline electives, generic electives and gkill enhancement
courses would add academic excellence in the subject together with & multi-dimensional and
muitidisciplinary spproach,

I Understending of plant classification systematics, evolution, ecology, developmental biology,
physiology, biochemistry, plant interactions with microbes and msects, muorphology, analomy,
reproduction, genetics and molecular biology of virious life-farms.

2. This course s suifable o produce experlise in conservalion biology like ex-situ conservation,
response (o habitat change, genotype chameterization und reproductive biology,

3. Understanding of various analytical techniques of plant sviences, use of plants us industrial resources
of w8 & human livelihood support system and is well versed with the use of transgenic 1echnologies for
basic and applied research in plants.

4. Understanding of vanious life forms of plants, morphology, smstomy, reproduction, genetics,
microbiclogy, molecular biclogy, recombinant DMNA technology, ransgenic technology and use of
bivinformatics fools and databases and the application of statistics to biological data,

5. Entrepreneurship Skill Development, Understund the issues of environmental contexts and sustainable
development, Inculeation of human values,

6. Strengthen muthematieal and computational skills. Enable students to use ICT & Al effcotively.

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

Understanding the nature and basic concepts of all the plant groups, their metabolism,
components 4t the moleculor level, biochemistry, taxonomy and ecology.

The equrse will make them aware of natural resources und the environment and the impaortance
PSO 1 | of conserving it. Hunds-on training in various fields will develop practical skills, handling
cquipment und laborntory use alang with collection and interpretation of hislogical materials
and dats. Knowledge gained through theoretival and lab-based experiments will generate
technical personnel in various priocily areas such as gensties, cell and molecular biology, plant
systematics and biotechnology.
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Botanists are ahle to contribute to all these ficlds and therefore, arc mninly employed with
educationnl institutions, povernment o public sectors or companies in indusirics, such as
agriculture or forestry, wil, chemical, biorechnology, geological survey, envirunmental
protection, drugs, genetic research, plant resources laboratories, plant health inspection
services, lumber and paper, food, farmentation, nursery, fruit and $o on, Jobs available s a
PSOZ | potanist: *Microbiologist, plant pathologist, Taxomomist * Plunt Physiologist = Plant
Biochemist *+ Researcher * Mycologist + Ecologist = Weed Scientist * Palagobotanist
Conservationist * Fruit Grower » Morphologist * Cytologist * Ethnobotanist » Plant gencticists
elc.
Inculcate strong fundamentals on modern and classical aspects of Botany, umlm‘.!amj
pso 3 | knowledge of Botany is an essential pro-requisite for the pursuit of many applied sciences. It
will facilitate students for taking up and shaping a successful carcer in Botany and allied
SCIEnCes.
PS04 | Introduction of research project will inculcate research aptitude and passion for higher
education and scientific rescarch.
Proposed Year wise Structure of B.Sc. in Botany
(CORE / ELECTIVE COURSES & PROJECTS)
Suhject: Botany i
Tourse Vear | Bem. Faper 1 Tredl]  Paper? Credi] Taper 3 Cewiit[Resenr oh Credit| G
'-lﬂ;:rl 1:1 ey » Mirs | Project
Certificate 1 | Microbiology & || Techniguesin| 250 | - W[ &
Course Plant Pathology Micrablology
In & Plani
Microbial | Fathology |
Technolog | T [Archegonintes & | V| Land Plants | 250 | - T
yé& Plant Architecinre| Archifecture
Applied
Boruny
\Diploma in 0| Flowering Plants | “*' | Plani o L B L R
Plant Identification & Identificarion
Weentificatio Aesthetie technology
, “ Characierisilcs
Uritization ¥ |Eeonomic Botany, [ ™ (Commercial Wl | A | &30
& Ethnemedicine & [Botany & 4
Eihnomed Phytochemistry [Fhytochemical
icine Analysis
V| Plant Physiology, | 70| Molecular | 0 [Experiments in | 2% *Proje| 24 |50
Bachelor of Muetnholism & Biology & logy, ct-l
Science Blochemisiry Bininformatics hﬂy &
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ereate Aeademic Bank wnd 15% of the topics of each paper can be taught by on-line/
(Virtual! LCT based as per choice of the Institution)
* Suggestive List of Projects mentioned in Detailed Paper Syllabus

[ i olecular biology
VI Cytogeneties, Vil | Eealogy & | **0 [Cytopenetios, | 2% *Proje| ¥ |15
Plant Breeding & Environment omservation & ct= 11
r.mtuimhﬂ' :
Commenis [Total Credits/Hrs, [ lectures: (Credits can be carned from On-line Portals of UGC to —

Counrse is One of the Major Subjects for Biology Stadents und Minor or Elective for students of other

ties

ond Major Subject Can be Zoology! Biotechnology /Microbiology
Major Subject ean be from Scienee or Any ather faculty of UGC 'AICTE - (Arts/ Agriculture/ Education/

{ Commerce)

i0ne Co-curriculur Course is compulsory

atirth Subject Is Minor or Elective to be selécted from any ane of sther Faculties as per student’s own inferest
(Ome Voeational Course has to be vpted from the list glven In Syllabus as per NSDC guidelines

Internal Assessment & External Assessment

Internal Assessment Marks Esternal Assessment Marks
Chesn Intarietion 5 Vive Vioca an Practicals 1
Quie 5 Repon of Botsnical Excursion’ Lab VixiexTntuserial 1n
training’ SurvepColiection’ Models
Semwinar T Tahbe work | Experinents i
Ansgnments {(rarts? Flom/ Rural Service! Techmobogy ] T Tractienl Rocord File TR
[Diwzemanation, Botanical Excursion’ Lab ¥ isiw/Industsind training)
TOTAL 1] kL]
* Botanleal Rxcarsioid Lal Vistin/lndustrial trafning
[T Isgey
DETAIL SYLLABUS FOR
CERTIFICATE COURSE IN MICROBIAL TECHNOLOGY & CLASSICAL
BOTANY
OnR
B.Se-l




CERTIFICATE COURSE IN MICROBIAL TECANOLOGY & CLASSICAL BOTANY / B.Scd

Progrsmme: Certificate Course in Microbial Technology & Classical Botany ‘ Year: T sm
Subject: Rotany
Course Code: Course Title: Microhinlogy & Plant Pathology
BO4O101T

Course vulcomes: After the completion of the conrse the sdents will ba ehle wo:

1. Develop understanding about the classifivation and diversity of different microbes including viruses, Algae, Fungi & Lichons &
their eoonomMIc importnce,
Develop conceptil gkill sbout identifying microbes, puthogens, biofertilizcrs & lichens.
Gain knowledge about develaping sommereizl enterprise of microbial producs,

bt —pathegen relationship and disense management.

Lesarn Presenution skill (oral & writing) in ik sciences by usage of computer & multimedis,
Ginin Knowledge aboul lises of microbes in varions fizlds.
Undersmmd the stroctare and reproduction of certain selecied hacteria algae, fungi and lichens

ol S e e

. Gain Knowledge shout the economic vilues of this lower group of plant community.
Credits: 4 Core Compulsary
Mix. Muorks: 25+75 (lim. Passang Marks:
Total No. of Loctures-Tutorials-Practizal (in hours per week): 4-0-0

Unit Topie

Tg3is?

e
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Lmh;nhuﬂm,vm und heritage Botamy nnd contribation of Indisn Botanlsts, In context
mmmwﬂmmmmhuhp.huuhmm-dmm
mtmmwmﬂnujmuﬂwdmmmmnuuu—mu

B. Microbial Technigues & [nstirumeniation

Microscopy — Light, phese contrast, eloctron, searmning and trunsmission clectron microseopy, Waining feehniques for
light microscopy, samgle preparation for elevtron microscogy, Comin exquipmicod of microbiobogy bob and principle
of their working - alfoclave, oven, luminar air flow, centrifige. Colartmetry nnd spectrophoiometry, immobilization
miethods, fermentation and fermentess.

Microhial world

Gaﬂmmmufﬁuhm.m:wdmmwcdb.ﬁmpﬂﬂﬁvcuﬂﬂumqwﬁwhumh.smmnhhm
Bnhmlcmundmmmmmmmmmmmum,mmﬁmm
mmmnlinfgmwlh:Bﬁdtmhmfedbmdmlnmudﬂﬂﬁnﬂpncﬂihﬂ&mhmugmmdmmhm

Sparulation and reproduction and recombination ia bacteria,

Viruses, general charactpristics, viral culture, Structure of vinmses, Bacteriophuges, Stuctare of T4 &, &-phage; Lytic
nnd Lysogenic cycles, viroid, Priom & mycoplasma & pirytoplsema, Actinomycetes & plasmids and their coonomiz
ines.

FPhycology

Range of thallis etanization in Algse, Pigments, Reserve food ~Reproduction - Classification and life eyele of -
Nosioe, Chiorelia, Valvar, Hydrodictyon, Osdogonium, Chera; Sargassum, Ectocurpus, Polysiphoni.

Econamic importacos of algas - Role of algue in soil fertility- biofertifizes - Nitrogen fixation. Symibsicsis; Commercial
priclucts of alyae ~biofbel, Agar,

Myealogy

General chareteriatics, nutrition, i cycle, Bconomis imporance of Fung:, Clamsification upto cliss. Distinguishing
vhoraciers of Mysomycotn: Geperul charicters of Mastignmycoting, Zypomycol: Rhizamus, Ascomycota:
Sacchuromyces, Penicilibam, Pezizs. Busidiomycoting: Ustllage, Prccinia, Aguricu: Dyuteramycotina: Fusarium
Aligrnaria. Heterothallism, Physiological specialization, Heternkarynsis & Parasesuality,

Mushrsom Cultivation, Lichenalogy & Mycarrhiza

Mushroom cultivation,

Gienean aceount of lichons, reproduction amd significance; Myorrizr ectampeorTitzs aml mdomycorriza and their
significance,

Vi

Plant Pathalogy

Diszase concepl, Symplome, Etiology & catisa) complex, Prirmary und secondary inaculum, nfection, Pathogenicity

and pathogenesis, Koch's Fostulnies. Mechanism of infoction (Bricf idea iboul Pre-penetratben, Pencirstion and Post-

peacimtion}, Discase cycle (monacyelis, palysyelie and polyctich. Defonse mochanism with speeial reference 1o
mm:mmmammmm mixture, Lime Suiphur,

Tobacco decoetion, Neem cake & oil

Disenses and Contral

Symptoms, Cousal organism, Discase cycle and Contral messures of - Farly & Luie Blight of Potamn, False Smut of
Riee’ Brown spot of rice, Black Stem Rust of Wheat, Aifernario spot’ and "White mist of Crucilers, Red Rot of
Sugnrcane, Witting of Arhar, Mosaic discuses on (shoces and evetmber, yellow vein monnic of biindi; Clrus Canker,

Little leaf of brinjal; Damping off"of scedlings, Discase management: Quarantine, Chemicl, Biological, Integrated
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Applied Micrablabogy
Mﬁmmmﬂtdpmwmm:wwclﬂ?m:ﬂmnrm%m
aleoholic beverages, orpmic ooid & g r Mass production of bacterinl biofertilicers, bluc | &
green algae, Azalla and myeorrhiza, PMMmmrhm&bJMMm—mm.w aml
Fredomenas, Single cell proteins, Organic farming inpuls, Microbiology of waicr, Bioploymers,

bipsersom, Bioremodintion, Production of blofucly, bliodogradation of pollutants and biodeteripaution of materisly &
Cultursl Property,

Suggested
L.

oo oo

Readings:
Course Books published in Hindi may be prescribed by the Universities.

LOOOOCOO OOOONOOION 00600 ) 00000, S0 00000 Ooooo g, oonn [,
oomRnoOooonn OOl QOoaon  oonnoonnooono oo Qoo - 1 oguooo oononGo
: nan .- 0o, Q0000 s0ot oooooon: 2000000 Onaoaus ouac

OOnooon 000000 seee i C DOO0 D00 00 000D CoOa0008 O ons oD tethd
publisher 2019

OOOonennnon anot onn connomio 0o 000D 00000 000D oD oo aannn
CBLUOO0I 2018 DONOONOODOD OOOOn0 asnanot

ONoRann o000 : 0000 000 DO0D 2062

oo ooon [onnd Onooonco 0D T 0000 OnDEE0 D201, D0DooOoUoon Onnn
OO0 gaooono oanuaon oo oonoon onngono

d00O0nooon 2020, DOO00UG DODQC00, SO0 0 U000 nog ooannon

0000000 o000 20200 000N OO0 ToO0onan ooonoo ono onnon (8 7R

Microbiology Fundamental and Applications (hindi) (pb)

ISBN: 9788188826230 Edition: 03Year : 2016Author : Dr, Purchit 85 , Dr. Deo Publisher - Stmdent Edition
Language : Hindi

QOO0 Q00 OeOnooo oo |00 0 Definitional Dictionary of Plant Pathology. Pulrlisher
Commission for Seieatific and Technical Terminology.

Modem Micmbiology thindi) (hb) ISBN: 9786177543599 Edition : 1 Year : 201%Author : Dr, Purohit 55, Dr,
Singh T Publsher ; Agrobios (Indian}

Suggested books “Plant pathology by R.S. Mehrotra, Tata MoGraw-Hill Education” arc included in reading
resourees list
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-.u' dmur Bovany (.'ia‘m q‘.-mmm chrﬁmt 1' omh-}ﬂfﬂy ann Hardy
{Author), Laurence Totelin {Author)

i, fittpsy/ www. plantsdiseases comyp/symptams, him|

vill. https:fwaow plantsdiseases com/p/pathogenic -discases-in-plants. html

UNIT-I B,

1 Kumar, H.0: (1999, Introductory Phycology, Affiliated East-West, Pregs Pvi. Lid, Dellu. 2nd edition.

2 Tortora, G.J., Fuske, B.R., Case, C.1_(2010). Micrehiology: An Introduction, Pesrson Benjamin Cummings, U.S.A. 10ih edition,

3. Sethi, LK. and Wilin, S.E. (2011). Text book of Fungi & Thesr Allics, MacMillan Pubfishers Pvi. Lid,, Delhi.

4 Aggarwal. 5. K. 2009, Feundation Course in Binlogy, A one boaks Pyt Lul, New Delhi

5 Aneja, K. R 1993, Experiments in Microbiology, Patiology aed Tissue Culture, Visiran Praknshnn, NewDelhi

&, Anmie Rogland, 2012 Algae and Bryophyies, Soms Publication, Kanyskwmari, incdia,

7, Basu, A M. 1993, Eseontinls of Ment Viruses, Vactors and Plant discases, Mew Age Tntorational, New Dielhi

&, Chopru, G. L. 1984 A test book of Algae, Rastog publications, Meceut, [ndis,

9 Desikachari, T. ¥, 1959, Cyanophyiu, ICAR, New Delhi.

10.Bubey, R, €. and Mabeshwari, DUK. 2012, Practical Microblobogy, S. Chand & Company, Pvt. Ltd., NewDelhi.

1 1. Fritseh, R E. 1977, Structone and Reprodudtion of Algee, Cambridge University Press, Londun,

12 Koo, 1 and Agarwal, H.O0 1972 Principles and techniques in Plant Virology, Ven Nostrand, Feeinhnlil Comparmy, New York.

13, Agrios, G.N, (1997), Plunt Pathology, 4th edition, Cambridge, UK : Academic Press.

14 Alexopoulos, C 1., Mims, CW., Blaekwidl, M. (1996). inmdactory Myeology, 4th edition. Singapore, Singapore: [ohn Wiley & Sons,

15 Seth, LK. and Wals, SK. (2001). Text book of Fung and Ther Allies, Moida, (1P Macmiilan Prbbishers India Did

16, Reven, FH., Bvert, B, F., Bichhom, BE. (1992). Biology of Plant. New York, NY: W H. Freeman snd Company,

17. Sharma, P.0. (200 1), Flant Pathology. Meerut, ULF.: Rastogi Publication.

18, Webster, J. Websr, R (2007), Intreduction t¢ Fangi, Jrd edihos. Cambridge, U K- Cambridge Universaly Presa.

19 Pandry B.P. 2001 College Botany Velume |, S Chand & Company Pyt Lid, New Delhi.

20.Pandey, B.P. 2014 Modern Prctical Botany, {¥el-l) 5. Chand snd Compmay Pl Ltd., New Delhi

21, Pelznr, 1963, Microbiology. Tatn Me Cirmw Hill, New Delki

72 Hangoswamy, G. 2009, Disease of Crop Plants in India, Prientice Hall of India, New Delhi,

23, Sambamury. AV 5.5, 2006, A Text book of Algse, L K. Internationn! Publishing House, Pyt Lid , New Delhi.

24, Sharma, ' 12, 2002, Mierobiology and Plant Pathology, Rustagi Publication Pyt Lid, Moerat, Indin.

25.Singh, W I'. 2007, Microbial Taxonooy and Cultiare Technigues, Kalynsi Pablication, New Delhi.

26, 8mith. G. M. 1996, Cryptogamic Botany Volume 1, Tam Me Graw Hill, New Delhi,

27, Sundur Ragan, 5 2010, College Botany Yolume |, Himelaya Publications, Mumba

28, Vashishto, B R. Sinha, AK. and Singh, V. P. 1801, Algse S, Chand und Company, Pet. Lid, New Delhi

This course can be opted as an elective by the students of following sabjects: Open to all but special for
 Biotech, B.S¢. Microbiology, B.Se. Agriculturs, B.A. (Curators), B.A. Archiaealogy, B.A. Geology, BAMS.

ngzested Continuous Evaluation Methods;
Contingous Internal Evalustion shall be based oo allotted Asgsignment and Clasg Tests, The marks shall

intemal Assessmient Miarks

Class Interaction
ule
Seminar
Astignment [Chamy/ Flora) Bural Servies/ Technalngy Disseminatian)

Hism|<| wnjn

Course prerequisites:
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: To siudy this course, & student must have qualified 1042 with Biology/ NSOF level 3 from Sector Skall
Coungils | Diploma holder fram IT1 in (Bislogy' Agricultre/ Biotech/ Foresiry! Microbiclogy/Guerdening /biomedical
Science.
Facilities: Smart and Interactive Cluss

Other M.M..._n_mm____wm—__
Sw nquh-.ulut oﬂhﬂ COUTSES:

CERTIFICATE COURSE IN MICROBIAL TECHNOLOGY & CLASSICAL BOTANY [ BSe-1
Programme: Certiffcate Course In Microbial Technology & Classical Botany Voar TEARREC B MpEE

Subject: Balany

Coutse Code: BO40102P Course Tithe: Techniques In Microblolegy &Plant Pathology
Course ontcomes: After the comploetion of the course the modeonts will be able:
1. Unidersnd the instruments, techniques, |sb etiqueties and good lab pructices for working in & microbiology
laboratnry.
m:wmmhmmmmwmmmmmmunmmmmm
Proctical skills in the field and lbomiory experiments in Microbiology & Pathology.

leam o jdentify Algae, Lichens nnd plan MWMMMHSMMLMPME mayocislions,
Can indtiate his own Plant & Seed Diagnostic Clinde
Can start own enterprise on microbial products

e et

Credite2 Core Compulsury |

Max Mazks: 35475 Min. Passing Marks:

Total Ne. of Loctures-Tutorlsle-Practical (in hows per week): B0-2
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of Leciures
Fll brs)

[HST]IUHM&TE{.'IINIQUIS
Laboratory safety snd good laboratory practices

o Principles amd application ol Laboralory instruments-micronoope, incabalor,

sutoclave, contrifuge, LAF, filtration wnit, shaker, pFl meter.

Bulfer preparation & titration

Cleaning and Steslization of glassanres

Preparation of media- Nutneot A gas and Broth

Inocalation and cuitring of bacteris in Nuirient agar and natrient broth

Preparation of agar slant, stob, agar plate

Phenol Coefficient mefhod to teat the efficacy of

ER-B- R

“ml'l'ﬁl. INENTIFICATION

1. Izolation of bacteria.

2, ldentifieation of bacteria.

1. Staining techniques: Gram's, Negntive, Endospore, Capsube and Cell Wall
&, Cultural chamcteristics of bocteria on Na.

3, Pure culture technigues {Types of streaking],

6. Biochemicnl characterirtion:

Ntrmte reduction test, Catnlase test, Oxidase rest, Starch hydrolysis, Casein hydmlysis.

IMViC, Carboliydrale fermentation west, Mannitol motility test, Gelaiin liguefuction best, Urease test,

MYCOLOGICAL 5TUDY:

1, Inolation of different fungi: Saprophytic, Coprophiloas, Kemtinaphilic

2, ldentification of fungi by lactophene] cotton hloe method. Ricppus, Secoharmmives,
Peicillivm, Pezize, Ustitago, Puccimia, Fusneism, Curvidaria, Alterseria,

3. dgarica: Specimens ol button stage and fil groen mushroom; Sectioning of gills of dgaricu.

v

PHYCOLOGY:

1. Type stody of algae and Cyvanobactena ~Spirulling, Nodioe

Chirophycese « Chiovelle, Valvar ﬂdd@uﬂuu. Cladaphoraant Chara;,  Xonthophypeeae -
Fancheria: Bacillariophyeese — Pienidaria Phacophyeeas — Sangrasum Rbodophyoens - Polysphonic

[EXPERIMENTAL PLANT PATHOLOGY.

1. Preparation of fungal nedia (PDA) EStcilization process

3. [eolution of pathogen from diseased feaf.
Identification: Pathological specimens of Brow spel of rice, Bacterinl Wight of rice, Louse sl of
whent, Stem rot of mustard, Late blight of potato; Slides of uredial, telinl, pyenial & seciol snges of
Puzcinda, Few viral and bactorial plant diseases,

vi

PRACTICALS IN APPLIED MICROBIOLOGY-1
1. lealation of nitrogen fixing bocteria from noot nodules of legumes.
. Enumeration of rhizosphere 1o non chizcephare populstion of bacteria,
Iselation of aningomistic Preudomonas from soil.
Microscopic nbwuﬂmt of root colonization by WAM fungi.

lsalntion of lactic ackd bucteria from curd.

lsnlation of lipalytic organistrn from butier or cheese.

Immabilized bacterial cells for production of hydrolytic enzymes.

Enaryme produstion and asssy — cellulise, protease nnd amylnse.
Immobélization of yenst.

Isolution of cellulolylic and ansevobic sulphale roducing bacteria.
Isolation l-l chaructorization of ucidophilic, alkalophilic and halophilic bacteris.

W R

Vil

Cultrvtion of Spirafin, & Chlorclis i lab for biotuel

Wisit tn NHAIM, Mau, Vamnasi (Kashi) IMTECH (Institute of Microbial Technology),
For viewing Culture Repositury

Visit o biofertilizers and blopesticides wnlt 1o understund aboul the Thalt operation procadures

Mushream cultivation for Protein

Lz ot
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5 Alechol production. from Sugercane Juice

Snggested Headings:
ﬂulm Books published in Hindi bcprncri'bd#ym Universities.
CCoROUQoooU ceonong "[‘L‘"['l‘r BR0T DOR0 0D CC000d OO0 0000 0000 0eooo g

n eininfuleinjufwiufelnialaty
2 OUUonnooo onociud DOToo00) Dhankar - Sharma ~ Trivedi ISBN Cixde: 978-81-8142-697.0 85, RBD
mringHmmmgucmmumpur - 302006 { Rajssthan )
3, Connoonon DOnaonE nopooon DO U1 L0 DO00D0D DOOHEnn @ 00000 0anooon
208 BEEDC0 aoaoonoo 208
4 w&w{m1gmtn1m1mmum Gotam K Kukda & Anamika Singhvi Edition:2013
Apex Publishing House Durga Nursery Road, Udaipur, Rajasthan ( bilngual)
5. Modearn Mushroom Cultivation And Reeipas {IMJ (RBNSBN : 57881 7T545180Edition © 01 Year 1 201 TAuthor ; Singh
Riti , Singh UCPublisher : Agrobics {India)
6 Blofedilizer Production hhiunl{hi‘lﬁ”hb}ﬂw OTBA1TTSL1274Edon | 01Year : 2014Author | Gehiol D Publisher
- Agrobios (Indisjanguage : Hindi
I, Aneja, K R. 1993, Experiments in Microbiology, Pathology and Tissue Culture, Vishwa Prakashan, New Delhi,
2. Dubey, R C, and Maheshwart, DK 2012, Practical Microbiology, 5. Chind & Company, Pvt. Ltd., New Delhi,
3. Kodo, C1. and Agarwal, H.O.1972. Principles and techniques in Plant Virology, Van Nostrand, Reinhold Company,
MNew York.
4. Mudhavee Latha, P 2012, A Textbook of Immunology, . Chand & Company Pvt. L, New Delhi.
3. Pandey. B.P. 2014 Modern Practical Botany, (Vol-l) 5. Chand and Campany Pvi. Lid., New Delhi.
6. Bambamurty. AV, 5.8, 2000, A Textbook of Algas, |, £ Tnhnnlﬂunﬂl?tﬂihlhhgﬂwu,r’\tim
T. SIH,!I‘I, R.F 2007, Mi:mbnl Tu.tmmymd Cullme Technim.m Kalyan| Publication, New Delhi.
R ! - ] 0
9.

14 HE:hmGMibﬂmlﬂi,DaM 2014 [B!«IN 1445!4931&5 Algae Farming and Its Bio-Products Springer

18, Gokare A, Ravishankar , Ranga Reo Ambati 2019 Hundbook of Algal Technologies and Phytochemicals Volume 11
Fhycoremedintion, Biofuels and Cllabal Biomass Production Print ISBN: 97803671 78192

19. Amos Richmond Ph.D., Prof. Emeritus, Qiang Hu Ph.D 2013, Handbook of Microatgal Culture: Applied Phycology
and me:uﬂuﬂ Second Edition Print ISAN-97304706 72808

This course can be opted s an elective by the students of fallowing subjects: Open to all but special for
H.5¢. Biotech, B.Ss, Micobiology, B Sc. Agrieule, B.A. (Curatars), B.A. Archseology, B.A. Geology, BAMS.

Suggested Continuous Evaluation Methods:
Contimuons Internal Evalustion shall be based on allotied Assignment und Cliss Tost. The marks shall he as fallows:

- Internal Assessment Marks
Class Interuction
Chiir
Sembnr
Minar field work/excursion/lab visittechnology dissemination erc,

o) -] | W

BOTANY-UG-2020 Page 14



Couirse preveguoisites:
Qualification: To study this course, o student must have qualifivd 1042 with Bml-n,gy-fNEQFh-rd 3 from Sector Skill Couneils /
Diphumi bulder from ITT in (Biology/ Agriculiee Hioech/ Micobiologybiomedicul 56
Fueilities: Smart lndlllernlﬁu(hl
Other Reguisites: Video collectbon, Books, Cis, Aceess tw On-line resvurces, Display Chirts
Lab Requisites: Microscapes, Stains, Dissection oy, Hasmocy tometer, mh!mmmﬂh Amtoclave, incubator,

_ Owen, laminar flow exbinet, balances, Fermumier, Anscroblc jur and Spectrophommeter.

wmmrwhm
Mudmwlmﬂmlﬁm-hhwm— fents-wilh-planti-inescience

Programme /Class: B.5c.-1 Coriffcate Courze In Yeu- 1 Somester: 11
T Clasaical Paper-1

Subject: Batany

Course Code: BO4O201T | Course Title:  Archegoniates and Plunt Architecture

Course onlcomes;

Adter the cempletion of the counse the students will be able to;
" 1 WMMNWM.mwmﬂwnWmm

ymnmpw-

4. Understunding of plant evohution and (heir transition to land habitat

5. Understand marphalogy, anatansy, reprodugtion snd and developmental changes therein thromgh typelomcal study and
m-hnuld;ehmmnndmmﬂq;ﬂumﬁpmm:mﬂy.mmxnluu!.m:mumrufpinm

4. Understurid the detaile of gxternal and Iternal structures of flowering plants

Credits: 4 Core Compulsary
Max, Marks: 25475 Min. ]'lﬂlhg Markn:
Totul No. of Letures-Tutorials-Practical (in hours per week): 4-8-0 _|
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Tople

Introduction to Archegoniates & Bryophytes
femtures of prchegoniates, Bryophyies: Goneral charcteristics, adaptations te lusd
anmwmmmmmtwmwyj morphology, mnatomy orid
m;uuduzhut Ricein, Marchantia | Anchacarar and Sphagnun, (Developmental details not to
he inchuded), MMH-IWW

Cenersl characteristics, Eardy land plants (Rkyaia), Classification (up w fumily) with
wmwmmmukmhewm‘mﬂw of Ptendopbyte.

Gy mnespoTm
Classification and distribution of gymnosperms; Salient I'lﬁllllnf{‘j!:ﬂlu, Crinkgoales,
Coniferales and Gnetales, thelr cuomples, structure snd reprodoction; imporiance

Palacobaota

eneml lm:!untn!l:)ﬁdnﬂﬂmlﬂ Hennemimies and Contaitiles; Geologicul tme scale,
Brief necount of provess of fossilzativn & types of foesils and study rechnigues ; Cantribution
of Barhal Sahmi

Anglosperm Morpholagy (Stem, Roots, Leaves & Flowers, Influrescence)
Murphology nnd modifications of roots; Stem, leaf and bud. Types of infloresccocos;
flerwers, flower parts, fruits and fypes of placentation; Definition and types of seeds.

Plant Anatemy: Meriatematic and permanent tissues, Organs (root, stem and leal). Aprcal
meristems & theories on apical organization - Apieal cell theary, Histogen theory, Tunica -
Corpus theary. Ssmdlryi:wth-nndlnlm - cambium |siructore and function) anmlar
rirges, Anomalous dury growth - Bipnonia, Boerhaavin, Droousms. Nyctonth

viIL

Reproductive Botamy - -
Flant Embryelogy, Siructure of microsporangium, migoaperogeness, . Stusture of
1w andl it types, megasporogenesis, Structire and types of female gametophyte,
types of polfination, Methods of polfination, Germination of pallen grula, structure of male
gametoptiyte, Ferilization, strocturs of dicot and 1 ¢ embeyo, Endosperm, Double
fontilizuion, Apomixis and polyembryony.

vim

Palynolegy: Pollon structure, pollen morphology, pellen allergy , Applied Palyoology:
it concepts, Palacopalynology, Acropalynolugy. Forensic palynalogy, Role in tancnormic
dences,
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Supgested Readings:
thhnmhﬂhﬂmhpmwbyﬂcﬂm
|, BrOnann ooognon {ooong o j onoooo, WEGOO000,000000, 000028, 0000000000t |

\[moncoooenon , 00

ERRRCOR0RE QoOn I'I"I'll.'I-EIJ_'ILlL'IIJ_IL'[ Onnnn ; Onoh-0nnn., oonen

I onnn nA0RRCnnss a00o

b ONeoonioooh ooooutd gionioc {doanionco ,A0nann0 O nnooooooonni R G
HOODROON O nogmyahoo -0o0an, fRnon 000 000 nooonQo :E0nnRon Doooom ([N
Y, B0 OOAROnEENS 00DOO00 SOUUiCE D000 DOO000 My n0aoanan 0nnp oo
ioooponooe

4O a6 & HFEIGHO000 NOC0020E, O ooooEn 0o rnno DED on N0 oo Cr SR

Lonopooog oud I.LII.L-LJLI

Gongulee H, 8. and K. Koy 1992, Collsge Botany Yol. | and 11, {New Cenlbral Book A gency)

Blnimgar, 5., aod Moitra, A, (1996), Gyrmdsperms. New Age International (') Lid Publishers, New Delhi, India.
Paritar, .5 (19913, Anintroduction 10 Embryophyta. Vol. 1 Bryophyta. Central Book Depot, Allababad.

Rashid A {1999) An Introduction to Moridophyta, ¥ ios Pablishing House Pyt Lid. Mew Delbi.
Sharma OF ( 1990) Textbook of Meridophyta. Machillan India Lad. Delhi.
Vashishtha BR, Sinhn AK and Kumar A (2010) Botany for Diegres Students — Pieridophyta, 8, Chand and Company,
Vashishiha BR, Sinha AK and Kamur A {2010) Botany for Degree Students - Gymnosperms, S Chand and
Parihiar NS { 1976] Riology and Morphology of Plerdophyies. Centril Book Depot

Blutmmgar SP (1996) Gymmosperms, New Ags International Publisher.

10, Pandey BP (2010) College Botany Vel 1T 5, Chand and Company, New Delhl

11. Maheswari, P. 1971, An Introduction (o Embryology of Angiosperms, MeGrw Hill Baok Co , London

12, Bhatuscharya et al. 2007, A textbook of Palynology, Central, New Delhi.

14, Bhojwuni, 5.5, amd 5. P. Bhutnagar. 2000, The Embryelogy of Angiosperms {(4th Ed. ). Vikes Publishing Fouse,,

4. PKK, Hair- A texthock of Palynology.

15. Jahei, B. M. 1984, Embryology of Angiasperms. Springer-Verleg, Berlin.

16 Durta A.C. 2016, Botany for Degres Students. Oxford University Press.

17. EJ Enmes:, Morphology of Vasoular Plants, Stndard [niversity Pross.

18, Dickinson, W.C. (2000). Integritive Plant Anatorry. Harcour! Assdeme Press, USA.

19. Fahn, A, (1974). Plant Anatomy. Pergmon Press, USA.

20, Evert, ILF. (2006) Esau's Flunt Anstomy: Meristems, Cells and Tissues of the Plunt Body: Their Strocrare, Function
wnd Development. John Wiley and Soas, Inc,
This course can be opied as an eloctive by the students of Tollowing subjects: Open to all but specal fur B 5c. Batech,
I8 Sc. Forestry, B Se. Agriculture, B Pharma, B.A. (Curators), B.A. Archesology, BLA. Gealogy, BAMS

Soppested Continaons Evalustion Methods:

Continuous Internal Evaluation shall be based on allotted Assignment snd Class Tests. The marky ahall be ng follows:

b T

Imiernal Assessment Murks
Class interaction 5
Qulz 5
Seminar 7
Aggignment (Charts Flora/ Rural Service/ Technology Dissemination) 8
5
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Conrse prerequisites;

(aalification: To sty this course, a sudent must have qualified 10+2 with Biology! WSQF level 4 from Secior Skall
Councils / Diploma holder from TT1 in {Biology! Agriculture! Forestry).

Facilities: Smart and Interactive Closs ,wifi facility

Other Requisites: : Videos,Books, CDs, Flors, Herburium, Access o On-line resources, Display Charts
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ProgrammeClass: Centificnte Cowrawe Tn Micrabial | Year: 1 Scimestor: [T

& Claxsical Batany Paper-I1 (Pructical)
Subject: Botany
Course Cade: BOA202F [ Course Title: Land Plants Architocture

Cowrse ouivomes:
1. The students will be made nware of the group of plants that have given rise 1o lind habit and the flowering planta
fichl sindy they will be able to see these plants grow in nslure and become fumilior with the biodiversity,
2 Stdents would learn ta create thelr small digital reports where they can capture the moomed in and woomed out
pistures as well as videos in vase they are uble to find some mire stuciune or phenomenen relaied to tese plunts,
3, Develop on undersinnding by ohservation and table smdy of represenlative members of phadogenetical |y important
grovips be learn the process of evolution in & broad sonse.
4. Understand morphology, antemy, napreduction and developmantal changes thersin through rypologioal smidy and
create & knowledge base in understanding plar diversity, sconomig valven & taxonomy of lowes group of planis
5. Understand the compesition, modifications, intermal strecture &architecrure of flowering plants for becoming o
FBotanist.

Creditne 2 Care Compulsory

M. Marks: 254758 Min. Passing Moarks:

Tatnl Mo of Lectares-Titorisls-Practical (in hours per week): 0-0-2

Unlé Teple M. of Lectures

! Bryaphy les:
Mirrchantin- morphology of thalios, W M. rhizoids and seales, V.5, thallus through &
Gemma cup, W M. gemmae (all tempurary shides), V.5, antberidiophore,
mrehegoniophore, LS, me inll permaneni slides). Sphagnum- morphalogy,
WML leaf, rhizolds, opeculir, petk s, sperres [temporary sides);
mmmmmmmuﬂmw hends, L.5. capmuie and
protanema.

n Precidaplytes:

Lycopodiing: Habit, stem T. 5. stobilue V. 5., Felagineila; Hobit, thizephore T, 8, 7
stemn T . 8, ans with strobilus, V & of strobilus, quﬂqﬂ
microsporophyll.
Eyudsetum - Habit, thizome and swm T.5. ond V. 8. of strobilus.
Azofla - Habitat & its structure

Gymnosperms

1. Cueq— seedling, coralloid root and comllowd root T. 5., T, 5. of feaflet and B
Rachig, micew and megasporophyll, male cone V. S, micmsporophyll T. S entice
end V. §. of pvule, Pinis - Branch of mdefinite growth, spus shoot, T. S of old siei
and needle R.L.S snd T, L.!nul’mwul-umdﬁlwnm V.8, of male and
femile cone

2. Ephedra & Thiga: Habit, stem T. § {(young and matare, lenf T, 5, male and
female strobilus, V. 8. of male and female cone, ovule V. 5. sl seed

v Pularahotany & Pulynolagy
L. Morphalogy of Rivala and fossils grmmoaperms & other BT, f
L Visit Birbal Sabwi Insiituie of Pulseosciences s virtusl o writh their seicnti
1o Jearn fossilization,

3. Mark and know about Indian geographical =ites rch in plart fossils

v Angiesperm Morphology

To study diversity in leaf shope, size and other foliar featured,
To stuily manopodisl and sympedisl branching. R
Morphology of Frui

Inflorescence types- shady from fresh! pressrved specimeons
Flowers- study of different types fom fheshy prserved speeimens
Fruits- study from different types from freshipeeserved specimens

IR

Mﬂ&rﬁﬂﬂlmmmm leaves and inflorescences
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Plant Anatomy:
vi N I & A liriza dary thickening - Mignamia, Drecaena, Boerfmavia diffio, 1
Myctamifer

Study of primmry wnd secondiary prowth in the root and stem of monncots and dicots by
sedtion outting and permanest alides.

Study of internal structure of dicot and monocot |eves,

Eiudy of siructure of siomatm.

Buotuny
Structure of anther, micrsparogenesiy and pollon graimns
Structore of ovile and cimbryo suc development (through siides). §
Study of embryo develepiment in monocets and dicols.
Vegetative propagation by mens of cutting, budding and grafting exercises
Study of seed germinution.
Study of pollen morphology of the fllowing planls —Mibisci, Finca, Baliam, frprg,
Crotalarin, Beugalevillea by microscopic observation,
. Caleulation of pollen visbility percentage using in vitro pallen permination lechnsgues

v

L

-3

Commercial Uses and Prodoction rechnology 7
viu I dzolfe production

1. Production lechnology of Resine

3. Production and propagation of Omaments| Preeis, Cycsdules, Conifornles for

landscoping. )
4. Lab method for qualitative testing' extraction of Ephedring , Toxol and Flgin oil

Suggested Readings:

Course Books published in Hindi may be preseribed by the Universities,
RETAUnDanT ongoonn aononon oo L3 ooog aopn cooaonn oo ooon (i N0 ] o [
CESI0000 ODonDEn onnooln goao

FLNTIOOON GO SO0 D000 oo Oimit anng paanoeonn GEOE L0 noon
LU LI OO0 i 0000n0ouanoena, oodgo
Sa0No0oon NGORDO0 0200000 0 1WR00.- T TRO0 OnOcoed gooaoon::

ROENE0 QoToO0o Groc Qo

Pandcy, BF and Trivedi, P.5. 1997, Botny Vol I{10th edition). Vikas Publishing House,

Pandey, BF; Misra; Trivedi, .8, 1997, Botany Vol. 1L Vikas Publishing House.

Pandey, BP and Chadha. 1997. Botany Vol. TIL Vikas Publishing House,

Santra, SC and Chatterjee. 2005. College Botany Practical Vol. I, New Central Book Agency (P) Lid.
Kumar, § and Kashyap. 2003. Marunl of Practical Algae, Canipus Books Tnternational, New Delhi
Bendre and Kumar A text book of Practical Botany, Vol LIL, Rastogi Pub, Meerut.

Suresh Kumar , Amar Singh Kashyap Mamusl of Practical Algae.. Campus Books Internet , New Delhi.
Santra, SC. 2005, College Botany Practical Vil 1L New Central Book Agency (F) Ly,

This course can be opted as an elective by the students of follvwing subjects:
Open to all but special for B.S¢. Biolech, B.Sc. Forestry, B Se. Agnculture, B. Pharma, B.A.
Suggested Continuons Evaluation Methods: Continuous Tnternal Evalustion shatl be hased on slotterd
Assignment and Class Tests, The marks shall be as follows:

Internal Assstsment Marks
Clss Interaction &
Field wark Airruzl/E-feaming /Particiaation in group discussions 7
Industrial or Central lnboratory trudning of two weeks in summer 'winter 12
e (Campilsary)
FL
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Course prerequisiies:

Qualification: To study this course, i stutlent must have quafified | 0-2 with Biology' NSOQF level 3 from Sector Skill
Councils / Dipoma bolder from 1T1 in (Biolaggy! Agriculiure’ Forestry),

Fucllitles: Souirt aod Interactive Clais

Other Reguisitess Microscopes, Stains, Dissection box, H cylemiter, Specimens, Permanent slides, Autoclave,
Incubrator, Oven, laminar flow cabinet, balance
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Diploma in Plant Identification, Utilization & Ethnomedicine

Diploma in Plant Identification, Utilization & Echnomedicine

Programme [Cluss: Diplfowma in Flane Tdentifientfon, Uilizaton &ﬂ'ﬁlmﬂtﬁ Year: 11 Semester: 111

Faper-
Subject: Botany =
Course Code: BO40301 T [ Course Title.  Flowering Plants Identification & Aesthetic Characteristics
Conrse vulcomes:

Adter the completion of the counie the studern will be able w:

I.  To pnin an understanding of the history nnd concepts undedying vorous approsches to plant trconomy and
classification.

2. To lemm the major patierns of divemity among plants,_and the chumciers und types of dnin usod o classify plame

3 To compnre the different approaches to classification with regard to the analyas of dain.

4. To beeome familiar with mujor tusa and their identifying charogteristios, and to develup in depth knowledge of te
current taxenomy of n major plost fomily.

3. Tudiscover and use diverss axonows resvurces, referency muterints, herbarium collections, publivauons.

6. For the entreprenenr enreer in plants, ong can satzhligh o musery, St o landseaping busineas, Sot upa farm Or
Run o plantstion comsailtancy firm

Crediis: 4 Core Compulsery
M. Marks 35+74 hlin. Poesing Maris:
Tatal No. of Lectures-Tutorials-Practical (in hours per week)! 4-0-0
Unit Tople Mo, of Lectures
(6bhre)

I Taxonwmic Ressurces & Nomencliture

Comp ts ol 1y | idlentificats Inture, ¢lassification) ; Taxonom:e

resources; Herbarium- funciions & imporiont hecborin, Botanical gardens, Flom, 7

Kuys- single sccess nnd mufti<access,
Pringiples and milos of Botamici! Momenclsture secondiog to FCN (ranks and nimes,
principle ol prioeity, binomial system; type method, suthor citation, valid-
hiicati

ication].
u Types of classification & Evidences
Arificinl, antural and phylogenctic. Benthorn and Hooker {upto serics),
Engler and Prant| {upto series) angiosperm phylogeny group (APG TV) clansifieation. f
Introduction to trconomic evidences from pabynalogy, evinlogy, phytachem|sry &
Malecular biology duta Protein and Mutheic acid oouology).

m Identification of Angivspermic fomilies <1: (Families can be chisen University
wise as per bocal available flors) H
A snady of the following families with emphasia on the momphological peculinntics
and cconbmic importance of s members {based on Bentham & Hooker's svstem)
Ranunculscese, Mulvaceas, Rutmcese, Fabacsae, Mynacess , Cucurbitncene,

i . Asteraceae, Apotymsceas, Acanthacens, Ascléplndacens, Solanatenc.

Identification of Angiospermic families <11z (Familles can be chosen Unlversity
v wise us per lecal avullable Ooras ) 7
A study of the following familics with emphasis on the morphologeoal pecol inrities
ard economic importance of its members (based on Bentham & Hooker's system):
Amaranthucene, Euphorbiscene, Papaversceoe, Apincese, Lamincene,
Orchidaceae, Liliageae, Musaczae, Poscene.
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v Meodern trends in Plant mxsnemy: 8
Brief idea on Phenetics, Biomeotrics, Cladistics (Monophyletic, polyplyletic wd

paraphyletic groope. Plesiomorplyy anid spomomiy)

TOOLS & SOFTWARES IN PLANT IDENTIFICATION- i
Vi GIS ( Mapping of (1) Patrerma(ii) Festures (iif) Quanfitics

OPOLOIIHLIYLIP - Free Phylogenstic Software,

Digital Taxonomy (e-Nom), Description Languge for Taxonamy — DELTA
Internet directoty for botany,

Coampalcer nsage & Android Applications T
Vil MBS Office: PPT, Microsofi Excel, deta eniry, graphs. aggrepnte finctions, formulas and
fumctions, nmber systems, conversion devices, seconidary slorage mindin

GIP'S tagging, Plaot Identifivativn Appr.
&

Awsthetic Charncteristics of Plants:

VI |Aegthetic charucreristics of plans, English, Itlinn, French, Persian, Mughe! and Japanese
purdens; Features of o garden (Ginden wall, Feneing, Stcps, Hedge, Edging, Lawn, Trees,
shrubs and shrudsheries, olimbers and creepers, rockery, Flower beds, Shrubbery, Borders,
Water gurden). Some Famous gumdens of Indin. Conservatocy, green houses, Indoor

garden, Roof ganden, Topiary, Bonsai

Suggested Readings:
Course Books published in Hindi may be prescribed by the Universities,

L O0OunnCOna 0000000 Tiomnen {00 0O mnni s oo nnon foonononenoc ooo

LR SCEE 0O0goy B0y 0o g0, ooony ot og DR 0 R00E000 NRODDUD, COo
L. AREN 00 G EEH AT EEOOg QD000 M0N0 0L & OO 0000 DOR00D Aoad ooeoi
3. Propagation And Nursery Management (hindi) (i} 1SRN : 07881 775462008dition t 01 Vear | 201 6Author ; Pandey
SK. , Soni N Fublisher - A ion (Tndia)

4. Dr. Armar Singh. Plant Taxonomy {An Old snd Rare Book) from the category Ayurveds in our Botlks
cellection. Littar Pradesh Hind: Saasthus, Licknow

1. Plant Systematics. Arun K. Pandey & Shoui Kansana. 2020, Jaya Publishing House,
2, Bole, PV, and Vaghani, ¥, (1986) Field gaide to the common trees of | ndie. Oxford University Press; Bombay.
1. Brandis, D. {1906} Inding Trees {London, 56 edition, 1971). Ineragonal Bonk Distribotors; Dehrs Dus,
4, Daltwitz, M. L, Paine, T, A, and Zurcher, E. 1. (2003, Principles of imerective keys, hnputdeltinthevcom
5. hnps ! woew snaci, g el )
6, It worw socilm, gov,
2002 Socilm.
7. Ko B Arjuriu, (2015) “Electronic Herbarium and Digitsl Datubuse Preparation of Cammon Troes of Anand Distriel,
Giujarat™ MRP submittad o LIGC, WRI, Puse 2015 {ampublished)
8, Lizeron Eremins and R. Subnsh.(2013) “E-Conlent Development: A Milesione In The Dynomie Progress OF E-
Learning"” International Journal of Teacher Edusational Revearch (UTER) Vol 2 No,1 January, 2013 155N 2019- 4642
9. Punley, B.P. 2007, Botmny fur Degree Students: Diversity of Seexl Plunts and their Sysiematies, Structure, Dievelopment
and Reproduction in Flowering Plants. 8. Chand & Company Ltd New Delhi,

(0 Smee, C. A, 1739, Plant Taxononry ud Biostatistics (2o Ei). Bdwnrd Amald, Tondan,

11, Simgh, G. 1999, Plant Systeraticn: Theory nnd Practics, Chford and IBH, Now Delhy

12. Duttn A.C. 2016, Bomny for Degroe Stdents. Oxford University Press.

13, Davis, . H. and V. H. Heywoud. 1963, Principles of Angosperm Taxonomy, Oliver and Boyd, Longon.

14. Heywood. V. H. and D. M. Moare (Ede). 1924, Curront Concepts in Plint T axoncmy. Acadom|c Fress, Tandan,

I5. Austin, B 2003, Elements of planting design. New Yock: Joka Wiley & Sons.

16, Bermyski, T. 2005, Designing the landscupe: An introduetory guide for the lindscupe designer. Upper Suddle River,
NI Peurson Prentios Hall

17.Thomas, H., and 8. Wooster: 2008, The complete planting design course: Plans and styles for ¢very gaiden. Loadus

Octopus Publshing Group.
18.Scarfone, S 2007. Profeasional planting design. An srchitectinal und hortisulrum! spproach for creating mixed bed

plantings, New York: Joho Wiley & Sons,
19. Randbawa, G.5. and Mukhopadhyay, A. 1986, Flosieulture in India’ Aied Pulilighers,
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This course can be opted as un cleetive by the srudents of the following subjects: Dpen to all but special for B 5¢, Bmudl

B fc. Forestry, B Se. Agriculnere, B: Phamm, BA. (Curntors), B.A. Archaeclogy, BA. Geology, BAMS
| Suggested Continuous Evalaation Methods:
Comtiruous Intemal Evaluation shall be hased o allatted Asiignment and Class Tosts. The morks shall be s
Tl
Internal Assessment Marics
Class interaction 5
Quiz 5
Seminar 7
Assignment (Charts/ Flory Rural Service/ Technology Dissermination) [
i
Course prevequisites:

Qualification: To study this coursa, o student mun havs gualified 10+2 with Biology! NSQF level 3 from Scetor
Skl Councils / Diploma holder from 1T in (Biology/ Agriculture! Forestry).

Facilities: Smurt anad Iiteractive Class

Other Requisites: : Video collection, Books, CDs, Flora, Herbarium, Access to On-lag resources, Dikspluy
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Programme!Class: - Diplowia ln Plant | Year 1 Semesier: 11

Identification, Utilizotion & Ethnomedicine ] Paper-I1 (Praciical)
Subject: Botany
Courss Code: BO40302P | Course Title: Plant Identification technolagy
Coure sutrgmes:

Adfter the completion of the course the students will be shie:

Ta learn how plant specimens are collecied, documented, wnd cursied for o permanent reconl.
Ta ohserve. record, and employ plant morphological variatien and the accompanying descriptive
terminelogy.

Mo

3. To gain experience with the various tools and means available to identify plants.
4. Taodevelop observational skills and field experience
5. Ta identify a toxonnmically diverse ammay of native plants.
6. Tarecognize common and major plant familics.
1. To Understand nesthetic characters of flowering plunis by making -landscapes gardens, bansaiministures
8. Comprehend the concepts of plant laxonomy and classification of Anglospenms.
Credits: Core Compulsory
Maz. Marks; 25475 Min, Passing Marks;

Total No. of Lectures-Totonuls-Practical {in hours per wesk): 802

Uniy Tople* Mo, uf Lectury
*(Perforin Any three experiments from euch undt us per faeility) (60Fry)

I Herburlom: Punt collecting, Preservation and Docomentotion:
Siopivise Practicing Herbarinm techniquan: . FIELD EQUIPMENTS, Global Positioning T
Syslem (EPS} instrument & Collection of any wild 25 plant specimens b, Learn tu handle
Herbarium making toold & Pressing and Drving of collected plant specimens J, Special
treatments for all varied groups of plania e Mount on stindand bersharinm sheets £ Label
tsem using Standard method ¢ Crpunize theen and give lndes Register Munsber

n Taxonamic Identification using plant structure 8

u. Classify 25 plants on the bosis of Taxenomic description (Plant Morphology, Anatony,
Reproductive parts, Hably, adsptation anomulfeg) secording to Benthnm snd Hooker natury
sywlem of classification in the Following fumbecs: Malvoceae, Fabaceae (Papilionaceac).
Solanicene, Scrophulariacess, Acanthacess, Labiniae (Lamiaceas), Rusbincenc,

| Identification during excorsions #
a Conducting Spot identification (Binamial, Family) of commen wild plants from famifies

included in the theoretical sylabus (livf t be provided) and making FIELD NOTE BOUK
and filling Simple of n page of fild-book, used in Bomnicol Survey of Todis.

I, Desgribee/compare Bowers in semi-technical languags giving V.5, of fowers, T.5, of
wvnrics, Torai dingrmms and Flum! Formule, (dentify and assign tem to their mspestive
familics giving reasons

IV | COLLECTION, mﬁwnﬂun AND STORAGE OF ALGAE, FUNGI T
BRYOPHYTES, PTERIDOPHYTES (Twe each)

v Botunical Nomenclainre & reporting Method:
a. Giive nomenclature to collected plants an pee ICH rules and prepoare Iabeln as per BS1 T
b. Autlior Chation, Effective Publication and Principle of Priovity: To ahow o specime
paperon Basic sirocture of & tauenomic Resoarch published on 0 new species in txonomid
jowrnnd

¥ COMPUTERS

1. Leaming to use EXCEL Micrasofl PowerPoint and Word., WORKING 7
WITH FOLDER AND WINDOWS UTILITY,, CREATE AND MANAGE
FILES AND FOLDER TREE,
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2. Pmetice hrowsing different sies using search engines, practice and
understand different E-Mail services — Cutlook, Y ahoo mail, rediffma:l e,
Pmctice Creating E-Mail accounts, Sending, Receiving & Storing ol mails.

3. Create and Participate in virtual conferencing in an interactive Zoom
Meeting

Vil Computer Applieation in tnxomomy
1, Use Tayenomic Softanres (Dichotomons Key) B
2. Practicals un Phylogeuetic analysis

3, Muke Iine druving of Plants for deseription

& Using of plant identificstion #pps an android phones

3, Drraw Layouts of various types of gardens
4 Mont Propagstion methods piractice

Segpested Readings.

Course Books published in Hindi may be prescribed by the Universities.
NONOnnONnon TNODOMTNRnonnn BOn2nnnn annn onnnno nna none noeno
0000 ;REaanoOn Nopaaa0, none

DO0O00000En DOoo0n0 oaEo0 OO03 00000000 0OB0Nan oo scn onoo
OOC OO0 aaanHn ooannan a0
OOOOC NNt non OONoo0D OOTEnE- LN atnnndann bE aoo oo

10} ¢ CHOICICICIC) TS FRERERE) CHOEE) CIER e
i rinEr.L‘jl.'mrln‘l‘lr,-nrtrrﬁl"nﬂulhurH:um:-mmm-Slum-TrimElBDMMHm
1. Day, §.C, (2003)A Art of Miniatore Plant Culture. - Agrobios. Jodhpur, India.
£, Pracucal Taxenomy of Angiosperms Hy | R K Sinha ISEN : 9789386768520 LE nernational Publishing House Py
Ladt
1.Day, 8.C, (2003 Complete Home (andening. (2003) Agrobios, Jodhpur, Tndia.
2, Dhopte, AM. (2003) Principles and Techniques for Mlant Scientists, - AgrobiosJodhpur, India
J.Khan, M.E. (1995) Horticulture and Gurdening - MiraliPraknshon, Pune. Indin,
4. PramilaMehra Gardening for everyone-. Hind pocket book private limated, New Dehli.
5, Kumnrsen V. Harticultire Saras Publieation
6. Ramesh Bangis Learnmg Computer Fundamenals.,., Khanna Book Fulblishers
T.Bose TE. & Mukherjee, D, 1972, Gardening in Indin, Oxford & [8H PablishingCo., New Delhi.
8. Sandhu, MK, 1989, Plant Propagation, Wile Easiern Lid., Bangalure, Madras,
9. Randhnwa, (.S, and Mukhopadhyay, A. 1988 Flarieulture in India. Allied Poblishers.
10. Bole, P. V. and Vaghisn, Y. {1986) Field guide to the common trees of Indin. Ox ford University Press;
Bombay,
11, Womersley, 1. 5. 1981, Plant collecting and herbarium development: A manunl,
12,  Brandis, D. (1906) Indian Trees (London, Sth edition. 1971, International Book Distributons; DehmDui
13, Dullwite, M. X, Paine, T. A_and Zurcher, E. J. {2003). Principles of interactive keys: http /delta-

14, Mu.uil.nl,'li'.. E ll:ulh’l. $ mh::hﬁunw (ed) I!Wﬂhl{uﬂhﬂuk of Tuxonaniy Training, DST,N.
Delhi
15, Maik, V. N. (1984) Taxonomy of Angiosperms Tata McGrow-Hill Publication Com. Lid., New Delhi
16. Primak, R. B. (2004) A Primer of Conservation Rinlogy. Sinaner Associates, I, Publishers
17, Quicke, Dodald, L. J. {1993} Principles and Techiiques of Commemontory Taxonomy, Blakie,
Acudemic

and Professional, London
I8, Singh, G (2004) Plant Systematics: Theory and practice Oxford and YBH Publishing Co. Pvt. Lid., New
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Delhi,

19, Brideon, D. & L. Porman, eds, 1998, The Herbarium Handbook 3rd ed. Royal Botanic Gardens, Kew
{Roprinted 1999),

20. DeVogel, EF. 1987. Manual of Herbarium Taxonomy: Theory and Practice. UNESCO, Jakarta.

21, Fosberg, FR & M .H: Sachel. 1965 Manual for tropical herbasia. Tl Bur. PL Tax. & Nom. Reprum
Vepewhile Vol. 39, Utrechl

22, Jain, 8. & R.E. Rao. 1977, A bandbook of figld nnd hetburium methods. Today & Tomorrow's Prmtey
and Publishers; New Delhi.
23, Victor, L.E,, M. Kockemoer, L Fish, SJ. Smithies, M. Mossmer, 2004. Herbarium essentials:the Southel
Afiean Herbariom nser mamml. Southern African Botanical Diversiey Network Report No, 25, SABONET,
Pretoria.

This course can be opted as an elective by the students of the following subjects: Open to all bul speciul for B.5
Hiotech, B.Se, Foremry, B.5e. Agriculwre, B. Pharma, BA (Curnions), BA. Archacology, BA. Geology, BAMS

suggested Continsous Evalwation Methods:
Continuoes Imemal Evalustion shall be based onullstiod Assignment and Class Tests The muarks shall be as

Tallows:
irternal Assessment Marks
| Class Interaction 5
Botanical Excursion- compubsory 12
Assignment 8
5
Course

Quulifiention: To study his course, 5 student must have gualified 1002 with Biology’ NSQF level 3 from
Sector Skill Canneils ! Diplama holder from TTT in (Biology Agrivulture! Forvstry).

Fucilltles: Smart wod Informotive Class

(rther Resuisites: : Yideo callectlon, Books, CDs, Flors, Herbarium, Access o On-line resvirees, Display)
Charts

Lal Respaisites: Microscopes (Compound, Sterce) Dissection box, stain, Herharium, Herbarinm press,
Diryers, Grinder, Reference Fiorn

Bowanical Excorsions; One teucher along wilh a batch not more than 7 stodents be taken for botanien!
excutklon 1o places o Botanical inierest, vie (0 each e, 17 there dre fenule stidents in & batchal 7 students,
e nadiditional lady teacher is permissible for excursion.

Each excursion will not be more than SEVEN doys duriog college working days. T.AC aod DLA. for teachers
and non-teaching stall punicipating in excursions should be pabd as per nales. Tous soport daly certificd by
\aviar b chiarge teachir and Head of the Department should be submitted at the time of practical stamination.
For every study tour take the prior permission of the bead of the department and Prmcipal

The marks will be cownted wnder Intems] assgssment and ruivmsal assessmien] bolbuln external assessment

shutdent will have to present his excursion report slong with industria] training/central labg visits ond BS| or
Museum visitln intemal assessment be shall have to lobel the cumpus plants with botnical detuils/'develop
I hrbsLforistic purden/conserve plants in botunical garden/costribule specimens via sullestion
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A project :meui_llung with phutdgraphs tken during field study 1o be submined Hiving comprebensive

iden

about different types of inflorescence, flowers and fruits’

Al lzast throc fiehd excariions at bills/DcearsDeserts i luding one Compulsory excursion to Hotnmical

Garden, FRIBS1 and Central National Hetbariun (CNH). Centril Research InstituteaiHot Spals

Frogramame (Class: Diplorsa i Plant Year 11 Semester, TV
Hteni{ficarion, Urifization

& Eth Bcin Peper-1

Subject: Botuny

Course Code: BOS0401T

km Title: Eeonimic Botany, Ethnomedicine and mud-mu_ry

Course outcomes:
Afler the completion of the course the students will be able to:
I Undmmmmnmnrphnm-wllmwmphmmmhymt
2 Understand phytochemical anulysis related to medicinally important plants and economic
products produced by the plants
1. know shout the impoctance of Medicial plamts and its useful parts, cconomucally [mportant
planis in cur daily ife and also about the traditional medicines and herbs, and ifs relevasice in

modern limes,
Credits: 4 Core Compialsory
M, Maris: 25+78 Min. Pussing Mario:
Total No. of Lectures- Tutorials-Practical (in hours per week); 4-0-40
Tople e
(GOhrsy |
Origin and domestication of culfivaied plants

mnrﬂmwm.mﬂmpm.mwmmmwmm
Concepts of sustsinable development; cultivation, production and wses of Cercals, legummes,
Spices & bevernges,

7

Botuny of olls, Fibers, timber yiekfing plants & dyes

Stody of the plants with Bytanical names, Family, part used, and cconomic uses yielding Edible
& casentinl oils; Sugar, Stirch; Fibers; Paper, Fumitories & Masticutories, Rubber, Dyes, Timber,
binfhel erops

Commercial production of Flawers, Vegetables, and Truits (To be Chosen area wise)
Commercinl greenbouse cullivetion of rose, Gerber, Gldiobus, Anthorimdilimmidily, lomilo,
bell pepper, cucumber, sruwberry & Fxotic lsafy vegetobles wsing: Hydmpomics.

IPR & Tradithonal Knowledge
IPR and WTO (TRIFS, WIPO), Putent Act 1970 end its nmendments, TIFAC, NEDC, Rights,
Procedure of obtnising patents, Wearking of patents, Infringement, Copyrighes, Trademarks,
Geographical Idications, Traditional Koowlsdge Digital Librery, Protection of Traditional
Knowledge & Protection of Plant Varieties nnd Bintzeh inventions.

Ethnobotuny

Methodologies of cihnobotanical research: Fleld werk, Liveeature, Herbaria and Musca anid other
aspects of eilwobotany, Importance of ethnobotany in Indian systems of medicine (Sideln,
Avureeds ud Unani), Rile of AYUSH, NMPB, CL.MAP and CARL

Tribol knowledge towands discase diagaosis, treatment, medicina! plants, plnt conservation and
cubtivation.

Mediclaal aypects

Study of commen plants used by tribei (Aegle marmeias, Ficus religiosa, Cymadon dacion,
Bl alba, Cwalis, Ocimum sanctim sod Trichopus zepfanicus) Ethnobotanbcal aspect of
onascrvation and mansgement of plint resources, Preservation of prieval forests in the form
of sacred proves ol individual spoies and Botanical uzes depicied in our spics.

e ——————
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Plurits in prmisty health care: common medicinal plants; Tioaspers, Acor, Coimen, Tirmeric
and Aloe. Indian Pharmscopeis, Quality Evaliwasion of enude drogs & sdulisrtion

VI | Pharmacogiosy B
Preparstion of drugs for commercial market - Organoleptic svahustion of drugs - Micrvseupic
evaluation of drugs - Physical evalustion of drings - Active snd inert eonstituents of dngs -
Classification of drug plants - individual drgs - drig adulteration. Sources of crade @rigs —
roots, rhirome, bulb, corm; leaves, stems, flowers, fruits and seads |

organoleptic study of Adhawsds varica, Andrographic pamicilets,  Asadiveckla indica,
Corfandenm sativim, Datira metel. Eclipta alba, Emblica oficinatly, Ociem oonctum,
Ploetlanthiz amare, Ricinw o fs, Vinca rosea ond Zimgiber afficinale.

Herbal Preparations & Phytochemistry : 7
VI | Collection of wild herbs - Capsules - eompressen - Elixirs - Glyoerites - Hydrotherapy or Herbal
bath - Herbal gils - Liquid extracts or Tincture - Poultices - Saives - Shippery olm shamy snd gruel
- Suppositeries - Teas, Plant natural products , genem! detoation, eximetion and chameterization
procedurcs. Glyoodides and  Flavoaaids and thempeutic applications. Anthovyinios and
Coumaning  and (herapeutic applications, Lignans, Terpenes, Velatile oils and Ssponins,
Curvtenoids and Alkalvids Carotenoids and pharmocological activities.

Soggested Headings:

Course Bookys published in Hindi may be prescribed by the Universities,
[Bfa%aimtainfaiutalefintelnln ulu]nfolnlelainlelsliwlataluluilalnfa]as 1d [dTata s [nWn ol a1aia)alinta) s als gals o)

O 0 0OOo0O) HO0E-0000, 00000 000 00O 0NAAN0S :A00S0nn Connnao, nono
2. 0000 00 00000000 D00 R 00 000 WD S 0000 00 guodo nooy ohnoe

3. 00dURo0u0acD 0L0 0onnns gonoonG DOOODED - Dhanker - Sharms - Trived)

4. Aushithiye Poudhe (Hindi} by B P. Sharma | | Tomusry 2013 YKING BOOKS

. Kochhwr, 5.1 (201 | & Economic Botany in the Tropics, MazMillan Publishers Indis Lid., New Delhi. dth edition.

Samhamurthy, AVES & Subruhtmanyam, N8 [2000). Economic Botany of Crup Plants. Asistech Publishors. New Delil,

Singh. DK umd K.V, Peter. 2014, Protecred cultivition of horticultues) crops. New Iodia Publishing Agency, India.

Reddy P. Parvatha. 2016, Sustainable czop protection under protecied cultivation. Springes, Singapore.

Amil Deogirikus. 2019, A Text Book pn Protected Cultivation and Secondary Agnculture. Rajlamy Prakeshns,

Aurnngabad, India

G Simigh, B, B. Sitgh, N, Sabir und M Hasan. 2014. Advances in protocted coltivation. New India Publishing Agency, India.

7. Sharmu, OF, 1996. Hill's Economic Botany (Late Dr. AF Hill, adopted by OF Sharm), Tuts McGraw Hill Co. Lid., New
Delhi.

& loeJ, Horun, 1997, Gréenhouses: Advaneed Techmology for protocicd horticuliure, TR Prevs.

9. Krishnamurehy, K.V, (2004). An Advanced Text rhook of Biodiversity - Principles and Practices. Oxford and TBH
Publications Co. Pvi. Ltd. New Delhi

10 NE. Acharyn: Textbook om intellectisal propery rights, Agin Law House (2001,

11, Manjula Guwru & M.B. Rao, Understanding Trips; Managing Knowledpe in Develojing Countries, Suge Publivativns
(2003),

T2 P, Ganguli, Intellectual Property Rights; Unleashing the Knowledge Eoonoamy, Tata MeGrave-Fill (2000 |

13 Arthur Raphinel Millor, Micheal H Davis; Intelloctua] Property: Patents, Trodemeris aod Cupytight In o Nuishell, Wes
Giroup Publishers {2000),

14, Jayashree Wanl, intellectund property rights in the WO and developing countries, Oxford University Preas, Oxfund.

15, Jain, £, K. and V., Muodgal, 1999, A Handbook of Ethnobatany, Rishen Singh Mahendra Pal Singh Dehradun,

16.Jeffiey, C. 1982, An Introduction o Plant Taxanomy Camhridge University Press, Cambridge.Loadoa,

17.Jashi, 5. . 2000, Medicinal Plists. Onfond and IBH, New Delbi.

18, Kokate, C. and Gokenbe- Pharmocognacy- Nirali Prakishan, MeswDethi.

19, Lad, V. 1984, Ayurveda — The Science of Seli-healing. Motilal Banrasidoss, New Delhi,

20 Lewis, W, H and M. P F. Elwin Lewas, 1976, Medical Botany, Plints Affecting Man"s Health A

A Wiley Inter seietes Publication. John Wiley and Sons, New York,

21.Farooqui, A, A. and Sreeraman, B. 8. 2001, Cultvation of medicinal and aromatic crope. Universities Press.

22 Harburne, 1, B. 1998 Phytochemical methods — o guide t modem techniques of plant acalysis 3 od edition, Chapman
i Hadl,

21 Yesadha, D., Gestha, § and Radiubrsboon, V. 1997, Allied Binchemiary. Maorgan publications, Chenmi.l, Gurdesp
Chistwal, 1980, Ocgnnic chernistry of tafural productis. Vel L Himnlays Publishing house,

24 Kalsi, P, S, and Jagtap, 5., 2012, Pharmecoutival medicinal and nofurel product chemistry. NK. Mehrs for Nasosa
Publishing House Pvt. Ltd. New Delhl.

|25, Wallis, T. E. 1946, Text book of Pharmacogoosy. J & A Churchill Lid

L
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26, Roseline, A, 201 ). Pharmmcognosy, MJP Publishers, Chennai,

27, Jain 8. K. 1989 Methods and approaches in Ethnobotiny, Society of Ethnobotonists, Lusknow.

28.  Sharol Tilgrer, N. D. 1999, Herbal medicine - From the heart of the earth. Edn. 1, Printed in the USA by
Malloy Lithographing Inc.

29, Pal, D.C_ & Jnin, S K., 1998, Tribal Medicine. Naya Prakash Publishers, Calcutia.

30.  Datta & Mukeri, 1952. Pharmacognosy of lodian roots of Rhizoms dugs. Bulletin No.l Ministry of
Healih, Gowt. of India.

3. Young Ken, H-W,, 1948, Text Book of Pharmacognosy. Blakiston C., Philndeiphin.

32, Shokla, RS, 2000. Forestry for tribal development. A H. Wheeler & Co. Lud,, Tndia,

33.  Raychudhon, S.P., 1991, (Ed.) Recent advinces in Medicinal aromatic and spice crops. Vol |, Today&
Tomarrow's printors ond publishers, New Delhi

34, Bajpai, PK. 2006, Biological Instrumentation and methodelogy. S. Chand & Co. Lid.

35, K Wilson and ). Walker Eds 2005, Binchemistry and Molecular Biology. Cambridge University Press.

36, k. Wilson and KH Goulding, 1986, Ponciples and techniques of Praction] Biochemisiry, (3 edn Edward
Arnold, London.

This course ean be apled as an eleetive by the students of fillowing subjeets: Open fo all buit special far B Sc. Bictech,
B.5¢. Forestry, B.Sc. Agnculture, B, Pharma, BA. [Curators), BA. Archaeology, DA Geology, HAMS

Saggested Continuous Evaluation Methods:
Contimuoss nterral Evaluation shall be based on alloted Assigament amd Class Tests. The murks shall be s follows:

imternal Assessment Marks
Class interaction 5
Cule 5
Seminar 7
Assignment (Charts/ Floriy fural Senvice Technobogy Dissemination) 8
]

Course prerequisites:

Qualification: To sudy this covrse, o shadent mu! hive qualified 1043 with Biology! NSOF level 3 from Sectar
Sldll Councils ! Diploma holder from IT] i (Biology! Agriculiure’ Forestry).
Facilities: Smart and [nleractive Class

qumuM.mmhummmum 1o Cln-lne re ces, Hsplay Charis
vquivalent
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4 in Plant I Uhilizilon & Evhmomedicine | Year 11|  Semester: IV Paper-1l

Suhject: Boinmy
Course Code: BOAMOZP FI-N.II'IB Tille. Commercial Botany & Phytochemical Analysis

Course putcomes: After the completion of the course the students will be able (o

| Know abant the commerncial products produced from plants.

2. Gain the knowledgpe about cultivation practices of some economic orops.

3. Understand about the ethmobotanical details of plants.

4, Leam sbout the chemistry of plants &herbal prepartions

5. Can become b protected cultivator, aromatic ofl produser, Pharmacologist or quality annlyst in drsg company.

Credils; 2 Core Compulsory

M, Marks: 25+78 Min. Passing Marks:
Totul No. of Lectures-Tutorials-Fractical {in hours per week): 00-2
Ne. ol

Unit Tupie i

(Perform minimum any three experiments from each anit) {60hes)

1 Economic Butany & Microtechnique:
Corcals; Wheat (habit sketch, L.8./T.5, of grain, starch grains, micro-chemical ests); rice &
(hahie skatch, study of paddy snd gram, smreh graing, micro-chomical fests)

Legume: Pea or ground nut (Rabil, fruit, seed struciure, micro-chemical tests)

Source of sugars and starches: Sugarcsne (habit sketch; cane juige- micro-chemical

teste); potato (habit  sketch, tuber morphology, TS, of tuber 1o ghow |ocalization of

starch gralns, WM. of starch) grains, micro-chemical tests.

Tee- tea leaves. tests for lannin

Mustard- plant specimen, seeds, tests far faf in erushed seeds

Timbers: ssetion of young stem.

Jute- specimen, ransverse section of sterm, tests for lignin on T.8. of stem nnd study of

fiber following macemtion reehnigue.

Study of specimens of svonomiv imporianee mentioned in Unil 1-& 11
Commercial Cultivation 8
Field visit to Green howses for understanding Flonculture & vegelables production
Develomuent of hydroponics puinent solutions & naemng wesdels for cultivation of

mn

vigetnbles
Development of hydroponics nutrient solutions & running models forcultivation of fodder

ynp | Cultivating Medicinal and arematic plants & Essential oil extraction 1
o, Lemon grase Neem/ Zinger MRose/Mint

jy | Documentation from Traditional Knowledge Digital Libmry, i

Mark the Geographic Indications on Map,

Understand —Nakshira Vatikn, Novgrah variks and develop in your eollege

To extract the names of the plamts and Botanical uses depicted in our cpics.

Yisit NISCAIR, New Dalhi

v Ethnohatamy

Stady of common planits used by tribes. degle marmelas, Fious religiona, Cuodon
dactydon, i
Visit o tribal srea mod collect information o their traditionnl method of treatment using
crude drugs.

Familiarize with at least 5 folk medicines and study the cultivation, extraction and its
miodicinal spplication.

Observe the plants of ethnobotanicol impertance in your areo.

Visit to an Ayurveds eollege or Ayarvedic Ressarch Institute ! Hospital
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V1 | Instrumentstion snd berbal Preparations
Dvelop Capsules of herbs/ Develop Herbal oils/ Develop Poultice/erenm
Amulyse some active ingredients using chromatography Spectrophotomotry

Vil | Pharmacognosy B
Organoleptic studies of plants mentioned n the theory ©

1. Morphological studies of vegetative and floral paris.
2. Microscopic preparations of root, stem and leaf.

3, Stomutal pumber and stomatal index.

4. Vein let number.

5. Palisade ratic,

6. Fibres and vesseis (maceration).

7. Srch est

8. Proteins and lipid test

Phytochemistry:

Determination of the perceatage of foreign leaf in » drug composed of a mixture of leaves.
Dimensions of Caleium oxalate crystals in powdered crude

drug.
Preliminary phytochemical tests for alkuloids, terpenoids, glycasides, volatile olls, tannins
W resing.

Any 5 herbal preparations.

Supgested Readings. Course Books published in Hindi may be prescribed by the Universities.

1. Plant Ecology And Economic Rotany by Dhankar - Sharms - Trivedi, RBD Publication
0OpOoOoooooaoy Shive Kank, Panks] Kumar Brehmiya ; Thakur Publication

PHARMACOGNOSY . Hindi Edition (Paperback, Hindl, Dr, Almncha Rashi, KHUSHAL JASWANI),

RM Publication

4 OOOOO0ONMNON ENONNNS TO0000T 000 2 0000 Co00 3000000 000 goon
DODoD Bpnononaeann 00 Doonoono sooo

|, Wallis, T. E, 1946, Textbook of Pharmocognosy, J & A Churchill Lid

2 Roscling, A, 2011, Pharmacognosy. MIP Publishers, Chiennai,

3.Jnin 8. K. 1989, Methods and approaches in Ethnobotany, Socicty of Ethnobotanists, Lucknow.

4, Pal, D.C. & Jain, S.K., 1998, Tobal Medicine, Naya Prakash Publishers, Caleunta,

5. Maits & Mukerji, 1952. Pharmacognosy of Indian roots of Rhizome drugs. Bulletin No.1 Ministry of Health,
Covt, of India.

6. Young Ken, LW, 1948, Toxt Book of Pharmacognosy. Rlaliston C., Philadelphia.

7.Shukfa, R.5., 2000. Forestry for tribal development. A H. Wheeler & Co, Lid., Indin.

§. Raychudimri, SP., 1891 (Ed) Recent advances in Medicinal aromutic and spice crops. Vol.l Today&
Tomorrow's printers and publishers, New Delhi.

9. KimsimS.M Botanical Microtechniques: Principlcs and Practice-

10. Sambamurthy, AVSS & Subrahmanyam, NS (2000). Economie Botany of Crop Plants. Asiatech Publishers.
Sew Delbi

3,

11. Singh, D.X and K.V. Peter. 2014, Protected cultivation of horticultursl crops. New lndia Publishing Agency

This conrse can be opted as un dective by the students of the fellowing subjects: Open to all but special for B.5e.
 Biotech, B,5c. Forestry, I.S¢. Agriculture, B. Pharma, B A. (Curutors), B A Anh, BAMS

Suggested Contimuous Evaluation Methody;
Contingous Internal Evalbustion shall be based on alioned Assipnment and Class Tests, The marks shall be
ns follows:
Intemal Assessment Marks
Class interaction 5
Quiz 5
Seeminar 7
Assignment (Chans/ Flora/ Rural Service/ Technology Dissemination) [
25
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Course prevequisiivs:

Quulifieution: To study this course, a student must bave qualified 1042 with Riclogy! NSQF level 3 from Sector
Skill Coancils / Diploma holder from T1 in (Biology! Agricolture Fosestry).
Facilities: Smart und Interactive Class

Other Requisites: Video collestion, Books, CDu, Flont, Hmmmmwmm.mm
mwmmnrmm.mmmmmm,m@mm

BOTANY-UG-2020 Page 34




BOTANY-UG-2020 Page 35



BACHELOR OF SCIENCE (BOTANY)

Frogramme/Class: Bachelor of Science Year: Semesier: ¥
e Puper-1
Subject: BOTANY
Course Code: BOOSO1T r Course Title Flant Physiology, Metabolism & Biochemistry
Course outonmes:

Afler the completion of the course the students will be able to:
I. Understand the role of Physiological and metabolic processes fior plant growth and development.
2. Leamn the symptoms of Mineral Deficiency in crops and their management.
3. Assimilate Knowledge about Biochemical constinution of plant divorsity.
4.Know the role of plants in development of natural products, nutraceuticals, dietary supplements,
‘antioxidants

Crodies 4 Core Compulsory

Max. Marks; 15475 Min. Passing Micks;
Tatal No, of Lectures-Tutoriali-Practical (in hours per week) 4:0-0

Linit Tupic No of

Lectures(tdhry)
I Fhmmrulnthn,mlwﬂﬂnmuhtmmnummulmﬂthm T
Importance of water, water potential and iy cumponents; Trampirstion ad il significence;
Fuctor offecting transpiration; Roui pressare and putiation
Criteria of esential ity of elemonts; Robe of essential elements; Symptoms of nineral delicizney
i mnjor crops,
Transpart of fons across cell membrane, active snd pussive trungpart, Composition of phloem
sap, gindling exporiment; Pressure flow model.
" Carbon Crddation 7
Krebs cycle. Glycolysis, fite of pyruving- sermble and amerobic respirtion amd fermenmazion,
regulation of ghycolysie, oxidative pentoss phosphate patlway, oxidutive deaarboxylation of
mmwmﬂmmmmmmidmmmpmu:&ﬁw
phoapharyintion, ATP-Synthotse, Chemiosmotic mechanism, PO mtio, cymmide-resistpl
respiration, fictors affecting respiration,
m Nitrogen Metabalism
Nitrate assimilation, bialagical nitrogen fixation (exmmples of egumes and non-legumen),
mwmmhmn{mmmmmmmn P
reductive aminaticn and transamination, sming weid symthesis,
w Lipid Metabulism & Plhotosynthesis
Lipid Metabolism:  Synthesis and hreskdown of trighycerides, -oxidation, ghoxvlue cycie, 7
gluconeogenesis anid its rele in mobilation of lipids during seed germination, uxidation, ;
Photogymithesis; mmw.mmmmmqum
ad Photophosphorylation, €3 & €3 photosymhesis, CAM- Reaction and Significance
= Plant Development, Movements, Dormuncy & Responses ; !
Develupmental roles of Phytohommenes (auxins, gibiherelling, cytokinine, ABA, etlrylene ) H
attonomic & parstonic movementy, Control and Coordination in plants,
(SEF, LOP, Day neutrm| plants); Phytochrome (diwoovery and structne), red wid far red-light
respunszs of photomerphogencss, Seed physiology & Dormaney, Vernalization &
e
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Biomolecules

i Carboliyelrutes: Nomenclature and classification; Role of monossccharides (glicoss, fustose,
supar alcohols — mannito! and sorbitol): THanccharides 8
(suctose, mltoss, lactose), Oligosaccharides ind polysaccharides (structeral-cellulese,
bemicellujosss, peetin, chitin, muciluge, domge - starch, inalia).
WWIWHWFWMM¢MWM%WWIW
Phasphoglycerides, Lipid functions, eell signals, eofactons, prostaglundins, Infroduction of

I!pldldueﬂel.mllrmhﬂw
Protelns: Structure of umino acldi; Peptide boods; Levels of protein Struchiire-primary,

VI | secomdury, Ramchandran plotertiary anc quaternary; Tsoelaciric noint. Prote Ao y
and biokoglenl roles of proteins

Nuclede acids: Suuciure of nitrogenous bases; Structare and Ranetion of nuckeiy weicks Nucleic
acid denmturation dRe-natirtion | MiRNA

viy | Eezymes: Strucre of enzyme: holoenzyme, spocnzyme, cofaclors, coenzymes and §
prosthetic group; mechanism of actica (activation energy, lock and key hyvpothesis,
induced- fil theory), enzyme inhibition and factors affécting enzyme activity,
Allosteric cnzymes & Abzymes.

Phytonuirients, Nutraceuticals, dietary supploments and antioxidants,

Soppested Readings:
Course Books published in Hindi may be prescribed by the Universities,
1. DOOO U000 CoOOon OUO0GHOD 008 000 0ouon oean D0 SEeRDOLNoononng
OONDD00: DOOOsOn oomon (]
& 0000 guoo 0acoon 0O00NosD o0 Uo0 GHOen annn Qoao opnooo Udo oon
NEO0o00: 0000000 Qrssnnm nnag
. bonn poonEooo Lon SSRDncoooo. Madan Kumar. 2020

4. Plant Physiology and BiochemistrylSBN #:81-301-0035-58uni D Purohit, K. Ahmed &
Gotem K Kukda Edition:  2013Pages: 368 + VIl Text Book (Hindy)
5. OOOUOUUOUCLO 000 000 BOUUL Dhankar - Sherma - Trived RBD Publishing

I Hopkins, W.G. & Hiimer, N.P. Introduction to Plant Phys fology (31 edd) 2004, Tahe Wiley & Son,

2 Ammmmmmmmnmmwmmmmnm:
ITERITISAIITTRition ¢ OfYear : 201 | Author : Pathmanabhan (3 ; Vamanguwudi M, Chandrasekaran CN
Sathyamooribi K , Babu CR , Bubu RC , Boopathi FNPublisher ; Agrobioq (Tndin)

: I%V.RFWNMW[MdJW.S.Mmcm.

- Sulishury, F.B. & Ross, CW. Plani Physiology (4t ed ), 19992, Wadsoworth Publishing Compary,

Physiolagy (4h =d.], 2006, Vikns Publishing House vl Lid.

i
£55
=
g

b Voet D, and Voet, .G, Big-Chemistry {3l ed.), 2004, John Wiley & Sons,

9. Munthews, C.K., Van Holder, K.F. & Abren, K G, Big-Chemistry {3rd od. ), 2000, Pessvon Educallon.

1. Lehninger Pringiples of Biochcinintry. Sixtl Edition, 2013, David L Nelson, Michsel M. Cox. Freemen, Macmillun.

11, Srivastava, HN. 2006, Prigvep’s Botany Vol. v, Pradeep Publications, Julandhar,

12 Verma, SK. Plant Physiciogy and Biochoniistry, S. Chand & Sons, New [efhi

13. Buchanon, Gruissen and Jooes. Plant Physiology & Biochemistry: Biochemistry aml Molocular Biolagy of plants, 2000,
LK. Internaticnal,

14. Ramceh Gupta. Efficeey, Safety and Toxicity brings together all current knowledge rogarding mutmiceuticals aod their
potentiol toxic effoets. 2016, Elgevier.

I%. Harbarne,) B.1973 Phytochemical Mothods. John Wiley & Sans, New York.

16, Watspe, J, D, Baker T A, Bell, S, P, Gunn, A, Levine, M., and Logick, 1, 2008 Molecular Biology of the Gene fith
edlition. Cold Spring Harbour Lab, Press, Pearson Pub,

IT. PK. Gupta BIOTECHNOLOGY AND GENOMICS, Rastogt Publicarions, 7h Reprint (15t Bdition): 2016-3017
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This course can be opted us an elective by the students of following subjects: Open 10 all but
special for following: B.Sc. Math, B Sc. Statistics, B Sc. Nutrition, B.Sc. Biophysics, B.S¢. Biotech,

Suggested Cantitruous Evaluution Methods:Continuous litermul Evaluntion shall be based on ullutied Askignment
Class Tests
Internal Assessment Marks B
Chass Interaction 5
Otz 5
Serminar 7
Ausignment [Charts/ Flars/ Rural Service/ Technalogy Disseminaticn) a
5

Course prerequisites:

DQualification: To stud this eourse, o student must have qualificd 1042 with Helogy' NSQF level 3 from Scctor Skl

Councils / Diploma holder from 1T in (Biology/ Agricainre/ Forestry/ Biotech' Gardening)
Fucilifies: Sinart aml Inersctlve Cluss
MhummmmmamhMmMphym

rmﬂmm’chn' Rachelor of Sclence | Year M Semester: ¥

Subpec: BOTANY
Course Title: Moleenlar Bislogy & Bininformatics

Course Code: BOSOSOZT

Course outcomes:

Afer the completion of the course the students will be able to:

| Understund nucloic seids, organizati ﬂDNﬁinmhyuuumEﬁmmm&uﬂﬁﬁmmm,mm
anil tmnscriplion process,
zxmwnmmmmmﬂmnwmmmwwmmmmn

3. Gain working knowledge of the procticol and thearctical comwepts of bioinformatics

Crodime 4 CC/ Electivo
Maz, Marks: 28+7% Min. Passing Marks:
Total Mo, of Lectures-Tatorsls-Prctical (in hours per week ) 4-0-0
No, el
Unit Tople :
Genetie material 7

Mieseher to Watsun and Crick- historic perspective, Griffith"s and Avery's transformution
experiments, Hershey-Chase, bacteriophags experimont, DNA' structure, types of TINA,
types of genctic materisl  DNA replication [Frokaryotes and eubaryoles): somi-
eonsedvilive, DNA replication (Prokaryotes snd eubaryoes): bldiractional replication, semi-
conervative, somi discontimous RNA priming, € (theta) moc of replication, replication of
fimeir, dsTNA, replicating the 3 'end of linear clromsome including replication eneymics,
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u Tramscription & Regulntion of gene expression ¥

Types of strochares of RNA (mRNA. tRNA, RNA), BNA polymerase- vurious types;
Translation, (Prokuryotes and eukaryotes), penetic code. Resulut, of pene expression tn
hMmMmmTwmpmmmmEm

m Principles & Techniques of genetic engineering
Blatting techniques: Northern, Southern and Western Blotting, DNA Fingerprinting;

Molecular DNA markers |.¢, RAPD, RFLP, SNPs; DNA sequencing. PCR and L
Reverse Transcriptase-PCR. Hybridome and monoclonal anfibodies, ELISA and
Immunodetection. Antibody i
Applications of Genetic cngineering

- Pesl resistant (Bt-cotton); berbicide ressstant plinls {(Roundlfp Ready sayhean); 7

Trunsgenic crope with improved quality tmis (Flavr Save tomato, Golden rice);
Improved horticultural vuristies {(Moondust carnations); Role of transgenics in
bioremedintion {Superbug); Industricl enzymes (Aspergillase, Protease, Lipase);
Uenetioully Engineered Products, Biosafety concerns,.

Blinformutics & its applications
¥ Computer fundames

in biology. Historicnl background. Scope of bistnformatios - Genomicn, Trnseriptomics,
Proteomios, Meisbolomics, Malecular Fiiylogeny, compuier sided Drug Design (strictuns
based und ligand based approaches), Sysems Biology and Functional Bilogy. Applications
nnd Limitations ol bivinfprmatics.

tals - programning lenguages in bioinformatics, Tule of supercomputars S

Biologieal datnbases :

¥l latroduction 10 biological datalases - primary, secondary and semposite databases, NCHI,
nucleic ncid databases (GenBank, EMBL, DDBJ, NDB), proicin dumbases (PIR, Swiss- B
Prot, TIEMBL, PDB}, metabalic pathway ditebuse (KEOG, EcoCye, and MetsCye), emall
molecule databayes {PubChem, §

Dt Ceneration and Data Retrigval

Epetrometry,
Sequence subinission mols (Banklr, Sequin, Webin); Sequeecs file format (ui file,
FASTA, GOG, EMBL, Clustal, Phylip, Swiss-Prot); Sequence unnotation; Data refrevil
systems (SRS, Enirez)

Generation ﬂmiﬂmwﬁwm-cmimm » Iebicroarray], 7

VI Phylogenctic analysis ]

Similarity, ideatity and homology, Alignment - local and global alignment, prirwise
and multiple sequence alignments, alignment algorithms. Methods of Alignment
(Dot matrix, Dynamic Programming, BLAST and FASTA),

Phylogenetic analysis: Construction of phylogenetic wee, dendrogmms, methods of
construction of phylogenctic trees,

—

Suppested Readings:
Course Books published in Hindi may be prescribed by the Universities.

1. DrPooja Rak. 000000 000 OO0 1000 0T 800t UL Blvapal
OO0 OOZMTOO00 2) by RED Publisher
Gotam ¥ KukdaFdition: 201 3Papes: 368 + VIllType: Text Boak {Hindi)

Kukdu Edition: 2013Pages: 366+ XType: Towt Book (Hindi) Apex Publishing House,
Udalipur, Rajasthan

5 Bioinformatics Paperback — 1 Janumry 2005 by Dr Archana Fandeva (Author), Santosh
Chaubey (Editor), & 2 More Hindi AISECT Lid,

6. BIOTECHNOLOGY AND GENETIC ENGINEERING (Hindi, Hardcover, Dr. Archna Nigam)

-

1. Sharma - Trivedi Molecular Biology And Bioteshnology (ODONGOC 000 a0p0G0n ooo
3 Plant Physiology and Bioshemisiry ISBN % §1-301-0035-SAuthor: Sunil D Puarohit, K. Ahmed &
4. Molecular Biology Biotechnology 1SBN §: B1-301-0033-9Author:  Sunil D Purohit & Gotam K
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|- Primroge, 8B, 1995, Principies of Genome Aualysis, Blackwel] Science Lol Omfond, UK_

2 EJ Gardner s TP, Snustad. PRINCIPAL OF GENETHCS (1 984), John Wiley & Sons, Ney Yark.
Watnan, 1. D, Baker T.A., Bell, . P, Gann, & Levine, M., and Losick, B, 2008 Molooalar Hinlagy of the Gens Gl
editiga, Culd Spring Harbour Lab. Press, Pearson Fub,

+ Freifaider - Molecular Biclogy,

v UK. Gupta, BIOTECHNOLOGY AND GENDMICS, Rastogl Publications, Teh Reprint { 1t Fdition): 20162017,
Ghosh, Z., Mallick, B. (2008, Bioinformatics - Principles and Applications, 141 odition. New Delhy, Delbi: Osford
University Press.

P

e

- N

7. Baxewanis, A D and Onclieze, BUF, Jobn (2005) Bininformnties: A Progiical Guide to the Analyss of Genes and
Proteins, 3rd edition, New Jomsey, U.S.; Wiley & Sons, nc.

i Roy, D, (2009), Bininfurmntics, 15t edition. New Delhi, Delhi: Nagoss Publishing House

9. Andreas, D, Bisevenis, WP, Francis, Oucllene. (2004}, Bicanformutics: A practical guide tu the nralysis of genes
il proteins, 3rd edition. New Jersey, 11.8.¢ Jahn Wiley and Suns.

10, Pevener 1. (2009). Bicinformatics and Fanctions) Genamics, 2nd odition. New Jensey, 1.5, Wiley Blackwell.

11-Xionig J. (2006). Bsiential Bioinformatics, 15t edition. Cambridge, L K Cumbridge Usiversity Press

12 A Texthook O Basic And Molecular Generics (pb)ISEN - STERIRRE261 03 Edition - 01 Year - 201 EAuthor : Dr. Parihar

"

This course can be opied as an chective by the students of fellowing subjects:

Open fo all but spoecial for following: B Sy, Math, B 8. Statistics; B.5¢. Nulrition, B.Se Riophyijes, B.S¢ Baolech,

B Sc Forestry, B.5c, Agriculturg,

Suggesied Continaous Evainntlon Methods:Contimumis Interral Evalugtion shal] be bused on alloticd Assigrment and
Cllnss Teats. The maiks shall be as follows:

Internal Assessment Marks
Class Interaction 5
Quila 5
Seminar T
Assignment (Charis/ Flora/ Rural Sarvien/ Technology Dissemination) E
%

Course prevequisites:

Qualification: To sudy this cowrso, o siudenm st bove qualified 10+2 with Biokogy NSOF level 3 from Sectyr Skill
Couricil / Diplorma holder from ITL in (Biclogy! Agricultire/ Forestry! Bioteck)

Facilities: Smart and Interactive Class

Other Roguisites: Vides collection, Books, CD3, Aceess 1o On-Jine resources, Display Chars

Suggested !qmlmumlhul;
LIELEHE: | W OO DR e Al
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Programme/Class: Buachelor of Science Yeur I Semesier; V
PFaper-I11
Subject: Butany
Course Code: BO4OSO3P Enme‘rrﬂr. Experiments in phyviology, Hiochemisiry &
| mulecuinr blslagy

ICourse outcomes:

WA fter the completion of the course the students will be able to:

1. Know and authentic the physiological processes undergoing in plunts slong with
their metabolism

2. Identify Mincral deficiencies based on visual sympioms

3. Understand and develop skill for conducting molecular experiments for genetic

engineering
Crodits: 2 Core Compulsary
Max Marks: 25475 Min. Passing Marks:

Totul Nov. of Lectures-Tutorials-Practical (i heurs prer week) 0-0-2

Uit Taplet Wi
*{Perform any three from each wnit based on facility) hirs)

I Plani water relation, Mineral Nutrition and franstecation in

1. Determination of asmotic potential of plant cell gap by plasmalytic method using

leaves of Rhoeo / Tradesoantia.
2, Osmiosis — by potate osmoscope experiment
3. Effect of temperuture on ahsorption of water by storsgr tissue and determination of
Q10,
iEmﬁmmdmnmlhnhwimﬂmﬂmmwuhlhbﬂljwnﬂhd
3. Expetiment for demonstration of Transpiration by Four-Leafl Experiment:
6.5tructure of stamata (dicol & monocot)
7.Determination of rafe of transpiration using cobalt chloride methad.
B Experiment to measure the rate of transpirtion by using Farmer's Potometer
G.E:puimmmmmu!mwmmbynﬁq{‘nmmmm
10. Effect of Temperature on membrane permeability by colarimerric methaed.
I1. Smudy of mineral deficiency symptome using plnm material/ photographs.
m Nitragen Metabolism, Phate Synibesis & Resplration
LA basic idea of chrommography: Prociple, paper chrmmopraphy and  coliumn
chromidography; demonstration of eolumn chromatngiaphy. E'l
2. Separation of plastidiul pigments by solvem and paper chromalography.
3, Estimution of real hioroptiyl| content from different chronologically saed leaves (young,
matire and sencseencn) by Amon method.
4. Elfect of HCO: concentration on oxygen evelution during photosynthesis in an squatic
phﬂuﬂbﬂnﬁmﬂmupmmandmkmlhnuhhubymmw
bubble counting).
5. Measurement of oxygen uptake by respiring tisste (per g/hr )
&.Determination of the RQ of germinting seeds.
7, Effect of ligh! intensity on asygen evolution in phitosvithesis using Wilmott" bubble
thhlhpmghl;ﬂmmm:,-&kzq-—u
i I, Geotropism and phototropism — Klinostit 8
Hydrotropism

b Mensurement of growth — Are and Liver Auxonometir
3. Tostudy the phenomenon of seed germinstion {effect of light).
4. To study the induction of amylase activity in germinating grains.
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5. Tes of sved vinbitity by TTC method,
6. Tu study the effect of different concentrations of [AA de Avsng
coleoptile clongation (LAA bioassxy)

Technigues for bischemical analysis
1. Weighing and Preparution of solutions -percentage, molar & normal
solutions, dilution from stock solution cte.
2. Beparntion of aming avids by paper chromatography.
3. Detecuon of orgunie acids: citrie, tartaric, oxalic and mali¢ from luboratory
Jﬂl!
4, mmdw Analysis of carbohydrates,
5. Estimation of reducing sugar by anthrone methad,
6, Qualitative Analysis of Lipids
7. Qualitative analysis of Amino agids and Proteins
8. Quantitmtive Analysis of Nucleic Acids,
9. Analysis of dietiry supplements, nutraceuticals & untioxidants
10, Testing of adultermmty in food items.

Genetic material

Instruments aoud equipments used in molesulir bialogy.
Preparution of LB medium and cultivating E.coli on it.

Iselution of Genamic DNA

Isolation of DNA from plants

Examirution of the purity of DNA by agarosc gel clectmphonesis
Quantification of DNA by UV-spectrophotometer

Estimation of DNA by diphenylamine method.

P Th e R e

Vi |Preporution of models! charts:

1. Study of experiments establishing nucleic scid as genetic material (Avery ¢t al,
Ciriffith's, Hershey & Chase's and Froenkel & Conrt's experimentsjthrough
photographs

- Numcricals based on DNA re-associstion kinetics (melting profiles and Cot
curves)

j. Smdy of DNA rephication through photographs: Modes of replication - Rolling

circle, Theta and semi-discontinuous ; Semiconservative mosel of replication

(Messelson and Stahl's experiment); Telomcrase assisted end-replication of lincar

DNA

fi. Study of structures of : tRNA (2D and 3D); prokuryotic RNA polvmerase and

cukuryotic RNA polymerase II through phetographs

5. Smdy of the following through photographs: Assembly of Spliceosome

machinery; Splicing mechanism in group [ & group 1 introns; Ribozymes und

Altermative splicing

6. Understanding the regulation of lactoss (fac) operon {positive & negative

regulation) and uyptophan () operon (Repression and De.repression &

Attemumtion) through photographa,

7. Undorstanding the mechanism of RNAI by photographs

=

v Genaetic Engineering

1. Tsolation of protoplasts.

2. Construction of restriction map of circular and linear DNA from the data
provided,

3. Isolation of plasmid INA.

4. Restriction digestion and gel electrophoresis of plasmid DNA {demonstration/
photogmph),

3. Caleulate the peroentage similarity between different cultivars of a species

w‘ Mmﬁlr_ Construct a %mﬂ mwmﬂm
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6. Agarose gel analysis of plasmid DNA
7. Restriction digestion of plasmid DNA -Demonstration of PCR
Applications of Genetic engineering bl
1. ELISA Test,
i 2. Viability tests of celis
3. Study of methods of gene transfer through photoraphs: Agrobuctesiim-
mediated, diret gene mansfer by eleciroporation, microinjection, micruprojectile
Ibombardment.
4.$hﬂyufmﬂgwuu:mgmiugfurgu¢:ﬁmnfmmn,ﬂnldmﬁw.
L FlaviSavr tomato through photographs. =
| Suggested Readings:
Coaurse Rooks published in Hindi may be prescribed by the Universities,
L O000aeRtois onormmon ool oo orn I D000 Gono0 pooooon minly)
Ooon0oopDon Denoond goanoon 0oonaoo annn

1. Karp, G, 2010, Cell and Molocular Blology: Convepls and Exporiments. 6th Edition. John Wiley &
Sons. Ing.
2. A Laborstory Manual Of Plat, Phiysiology, Binchemisiry And Ecalogy ISBN - 97881 77544549 Edition
< U Year : 2012 Author | Akhiar InamPublisher : Agrobios (India)
3. Advanced Methods In Physiology And Biochemistry (ph)MSBN : 9780381191 1 32Edition - (0] Yeur +
201 6Author Padmannhan G , Chandrasckaran CN |, Thangavely AT, Dr, Sivakumar B | Knalimtho N
« Dr. Boominathan P, Dr, Anbarasan P Agrobios.
4. Methods in Plant Biochemistry und Muolecular Biology. 1997, Dashek, WV (ed ). CRC Press
5. Wilson and Walker Practical Biochemistry: Principles and Technigues, Cambridigs University
Press. LTK.
6. Thimmuaiah, SR 2004. Standard Methods of Biochemical Analysis. Kalyani Publishers.
7. Heney, BJ, 1997, Practical Application of Plant Molecular Biology. Chapman & Hall, London
This course ean be opted as an elective by the students of following subjecs:
Open 1o all but special for following: B,Sc. Math, B.Sc. Staristics, B.5c Rulrition, B.Sc. Biophysics, 1 S, Biotich,
B.8¢. Forestry, B, 8¢, Agriculture,

Sugpested Continuous Evaluation Methods:
Cantinugus Internal Evaluation shall be bnsed on tHotied Assignmant and Class Tests. The nuuks shall be a3 follows:

Internal Assessment Marks
Class interaction 5
Quiz 5
Semmi nar T
Asshgnment (Charts/ Flora/ Rural Service, Technology Dizzemination) &
b

Course preveguishes;

Quuiifieation: To pludy this course, n student mugi have quatified 1042 with Biology/ NSOF level 3 from Seetor Skl
Couacils / Diploma holder from 177 in (Biology, Agriculture’ Forestry! Biotech/ /Gardening)
Fucllities: Smurt and Intersctive Class
Oither Requisites: Viden collection, Books, CDy, Access to On-line resoarces, Display Charts
Lab requisites: Electrophoresis units, Gelrorker, UY-trunsilli minater, Vortex Mizee, Shaker, VT,
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Programme/Class: Rachelor of Science ‘ Year, L Semester: V
Paper4V

Subject: BOTANY
Coure Uode: - BO40S04R | Couse Title: Project In Botairy for Pregraduation

Course outcomes:

® Project work will supphement feld  experimenal learning and devmtions from chissroom and lnbortory
ransactiong.

® project work will cohance Uie capability to spply gained Mdpﬂmmm“ﬁwdmm;mtvlngnd
1’ 153 i"' .

® I will promote creativity wid tho spirit of enguiny in lcarners,

® Thoy will leam to consuli Scientists, Hibmries, Inberatorics and herbarivms wnd learn importance of discussicss,
Botanical & field tips, print and electronic media, miermet ¢ie, along with dota documentation, compilation,
analysis & representation in form of dissenution writing.

® It will enhnice their abilities, enthusism, umnd inerest.

Credits: 03 Core! Compislsery
Muax, Marks: 25+75 Min. Passing Markx .........
Titul No. of Lectures-Tutorials-Practical (in hours per weel): 9-0-3.

Suppestive List (f PROJECTS

1. Rusal Arens Flar of a city village, Biodiversity of Village, Sail & sced testing wervice provision o frmers,
L Indusirial waste munagement
A, water peliution staius of nual water & promotion of WASH in villnges
4, Pliint Disease dentification in farms, mursariss snd orchards.
5. Digsital portal for plants; Campos, ity or parscular sres
6. Rare and endongered plants & their concervation & domestication
7. i pollution toelerince index (AFTD) : Serecning of sensitivedolernn plant species &t variows locations in
particular orea
B Scienze Communication by Creuting science documentaries of inmovators , Internet Seisnce | Socinl media,
Websles, Blogs, Y outube, Podcist civ. |
9 Seienve Outreach Talks mad Publsc Sensitization lor plant biodiversily conservation sensitization of public
Iu.mmhm?uhmﬁ:mup}m&m&uﬁﬁmbﬂmwmnhﬁﬁﬂm
11 Study of pollen grains in diferent Mowers
12 Sticky of stomata in different planis
L 13.5tuely of vurious types of scoretory and special tissues in plants
- libraries, journals, Memirs, mw_ﬁwﬂa&dﬁ&ﬂ&_
This course éan be apted as an elective by the students of wirg subjects: Orpen fo ull
Suggested Continuows Evaluation Meihods:
CtmliumtumﬂlllﬂinnhlﬁbuhndunnﬂmlﬁmimmlmﬂmTﬂ.Mnrhmllbeu
fallows:

Intornal Assessment Marks
Class Interaction 5
Seminar 10
Thasis/dissertation 10
25
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Qualificatlon: To sudy this course, u student must have qualified 1042 will Biology' NSOF fevel 3 from Sector Skl
Coungils { Diplot holder from 171 in {Biology! Agriculure/ Bigtech/ Forestry/ Microbiology/Gerdoning /hiomedical
Science.

Facllitles: Sman ond Interactive Cluss

Ohiber Reguisites: kll!ﬁmdmdu-lilpmurwm

Suggrsted equlvalent orline courves:

Dircotory of Open .lu:-bul Repusiwries (AR hpwww opendoas o
Rm«fﬂw Access Rmnbm :mmmmu
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Semester: V1

Programme/Class: Backelor of Science ] Year 101 i
Subteot: Botany
Code: BOAOGOIT I Course Title: Cytogemetics, Plant Brecding & Nanotechnology

(Conrse outcomes: After the completion of the course the smdess will be sbie:
1. Acyuire knowledge oncell ulmmstruenre,
2, Umiderstansd thie strusture and chermics| composition of chromalin amd concept of cell division

3. Interpret the Meadel's principles, scquérs knowledge on cytoplasmic uberitance and sex-linked inherimmee,

4. Undderstand the concept of *ooe gere one enzyine hypotbesis’ along with the molecular mechanism of mitalion,

Credits: 4

Core Compulsory

Mlax. Murks: 35+75

Min, Pascing Marks:

Totil Mo of Loctunes-Twiorials-Practivul {in hours per weaky: d-0-0

Unie

Topic

Mo, of
Laecnires
{0dilirs )

Cell

Structure amd funetion of cell wall, plasma membeane, Abosomes, Encloplimmic retieulm,
pﬂdmn&hﬁhumminmﬂmlpmpumhﬁmmmmm b
Crganization of nucleus: nuchear envelope, nuslceplasm and nuelealis.

Chromosomal  nomenclature-  chrometids, veniromere, lelomere, satcllile, secondary
constriction Org i afl chr s Nucleic scld amd histooes- types and
clawsification, Lampbrush chromesomes and polylene chromosomes- Karyotype and
itdiogram Coll cyele: Gi, G1, 5 and G plrases - mitosis: open and closed mifosis — amitosis -
meiosis. Varotion in Chromosome number (Numerical sbermtions)- asueploidy nnd
Buploidy-haploidy, polyplosdy- significance (Structuml shormiions) - deletion, duplication,
imversion und trnslocation,

Geneties

Chtuimosame theory of inheritinee, croasing ovor and linkage; Incomplete dominarve and
endominance; Internction of Genes; Multiple alleles, Lethal nllchs, Epistusis, Ploitropy,
Polygenic inherifance; Extru-nuclear Inherinnce, Linkage, chosging over, Concept of sex
determination and Sex chromosames; Patterns of Sex deformination in plants

Flunt brecding

Plant introduction. Agencies of plani introdaction in Indin, Proosdure of infroduction -
Acclimatizntion ~ Achicvements, Selection - muss selection, pure line selevtion and clonil
sclection. Genetic busis of selection methouds, Hybenfizution: Procedure of hybridization, inter
generic, inler spevifie, inter varietal hybridization with exnmples. Composite and symibetic
varictics, Male sterility, Heterosis and its exploitation in plant brosding, Mutation, Molecul
Brzeding (use of INA murker in plant beeedung), schijevemants in Tmclie, Preeding for pest,
athogenle diseases and stiesy rewstance.

Blostatisties:

Definition, statistical meibods, busic principles, varinhles- measurements,  functions,
Hmitations and vies of siatistics, Biometry: Dats, Sample, Population, randam sampling,
Frequency distribution- definition only, Central teodency— Arithmetic Mear, Made and
Medinn; Measwrement of dispersion- Coefficient of variation, Standard Deviation, Standand
srror of Mean, Test of significance: chi- square test fur goodness of fil. Compuer applicstion
in bivstutistivs - MS Excel and P48

v

Plant tissue culiure
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| Principies, components and weshaigucs of in viire plat cultaes, Callus cultures, Cell ouliure,
cell suspension culiures, Embryogenesis und organcgeacsis, Protoplast (solntion and culturing
of protoplasi- prmoiple and application, regenerstion of protopluss, protoplas: fusion ud
wmdb:: bybridization- selection of hybrid cells, Somiclonal variation, Plant seennidany
metaboliles product

Nanutechnology

vl Fondnmeninls of panoscale sellawembly process involved in Important fusctionad 1
bicmalecules ineh ag Moclsde seid (DNA and RNA), Proteing, Briymes. Cell structure and
organclles, namoscale assembly of cellular components (cell membrine and lipossmes),
Hunoweale assembly of micrmorgmisms (vims).  Nano-pericles synibesis, Biological
synthesia of Nanopartieles, Advanoges ond spplicstions of biologically symthesized
nanimaterinls. introdacton 1o bisksgical tanomateriols. Riominemlization, Magnetosames,
nuno-pesticides, nano-forti ixers, nano-sensors.

Artificial Lntelligence in Plant Seiences
ALl Big Dutn Analytics, Blockehnin Technalogy, -0 Printing, Machine bming, Algorithms of ]
Maching Leasming, Expert sywiema and Fucy logic , Artificial Neurl Networls and Ganetie
algorithing, Predictive Anelytics, Agents smd Robotics, 16T Sensers, Object Image capiure &
analysis ; Applications of Anificial Neursl Networks in Plant Science,

Iitreduction fo nse of Bigital lechnologles - Al ToT & ICT in Batany
VIIL | Educational software- INFLIBNET, NICNET, BRNET, intemet as a knowledye reposiiory- | 7
gongle seholar, seience direct, resowrce mnsgeminl, weather forecamting. [oT Databnse
managemend, 10T platfooma, ToT Gesphical user imterface » loT spplication development for
Arnadraid Mokbile phones, 1CT Applications for different crops and hortieulirs

Suggested Rendings:
Course Books published in Hindi may be prescribed by the Universifies.

1.. COO00O0 000G ARfEonnnnn Oooioonn gnnoooaonnne noon
{000 BOORa0 NDOOD0D N0O00E0 0o0E00n Goic

2. DOOOO0C goooun, Conooonon, D00 CoNR0EEO00 Sherma and Trivedi by
RBI) Publisher

Cell Biology And Genetics (Hindi) e PB....Gupta P K (Hindi) rastogi Publications

PLANT BIOTECHNOLOGY (HINDI) October 2019 Publisher: Kindle Direct

PublishingISBN: ISBN: 9781698665283 Authors:H. R. Dagla Jai Narala Vyas University

Biotechnology: Fundumentuls And Application (hindi) (kb) ISBN : 9758177544712 Fdition -

03Year : 2018Author : Dr. Purohit 85 , Mathur §

Biotechnology (Mindi) (Hindi, Puperback, B.D.Singh) Hindi Publisher: Kalyani Pubishers

ISBN: 9789327246070, 9327246071

7. Cytogenetics, Plunl Breeding, Evolution and Riostotistics ISBN #:  9TB-51-301-0066- 1Sunil
D Purchit & Gotam K Kukda, Apex Publishing House

8. Genetics and Blotechnology Sunil I} Purehit, K. Ahmed & Gotam K Kukds Apex

aw

P AN

Publishing House

9. Padap Prajanan (Hindi) Hardcover - 1 damunry 2016 by Chaodra Prakash Shukl (Author)
Polnter Pahlishers, Jaipur

10. PLANT BREEDING : PRINCIPLE AND METHODS B D SINGH - IN HINDI

. OO0000 oo LooEnooan HECO-000000 Commission for Scientilic and
Teehnieal Terminology (CSTT)

12, DOOE 0O00O0A000 0000000 D050 Commdsion for ScientiTe and Technlcal
Terminology (CSTT)

I Q.M. Cooper. (2015). The cell: A Molecular Approsch. 7h Edition. Sinauer Awocinies

2 Alberis, B., Johnuon, AT, Lewis, 1., Morgan, D., Raff, M., Roberts, K., Walter, P. (2014). Malectia Biology of
Cedl. fith Ediition. WW. Noron & Co,

3. Camphell, MK (2012} Biochemistry, Tih ed.. Published by Cengago Lonrning.

4. Campbell, PN, nnd Sevith, A.D. (2011). Biochemisiry Miestruted, 4ih ed., Published by Churchill Livingstone

5. Tymocekn, 1.1, Berg, J.M. and Stryer, L. (2012). Biochemistry: A short course, 2nd ed., W HL.Froemun

6. Besi, LM, Tymocako, 1L and Stryer, L (2011) Biochemistry, W H Freemun and Company
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7. Nelson, D.L. and Cox, MM (2008] Lehninger Principies of Biochemisiry, 55 B, Wi, Frecman and Company,

8. Karp, G, (2010, Cell Biology, John Wiley & Sois, U.S.AL 6th edition.

9. Handin, J., Bedker, G, Skiienwmith, L1 (2012). Becker's World of the Cell. % edition. Pearvon Education fng,
LLS.A)

10 Gandner, EJ., Simmons, M.]., Smostad, DUF. (1991 ), Principles of Geneticy, John Wiley & sons, Indim. bthe

11 Soustad, DF, and Simmaons, M., (2010). Principhes of Genstics, Jobn Wiley & Sons Inc., Indin. 5th edilics.

12. Klag, W.S,, Cummings, M.R., &pencer, C_A. (2009), Concepis of Genztics. Benjamin Cummings, U.S.A,,

LY. Grilfiths, AJF, Wessler, SR Curroll, 8.8, Decbley, 1. (2010). Introduction to Genetic Annlysis, W. H. Freeenan
and Co, LS A, 1O edition,

14.M K Raxdan An Inroduetion to Plant Tissue Cultuze —, Oxfird & [BH Publishing Co P Lid New Delhi

15. Aggarwal SK (2009) Foundation Caurse in Biology, 2nd Edition, Ane Books Per. T1d

L. Allard RW [1960) Principles of Plant Breeding, Jobn willey und Sans, [ne. New York

7. BD Singi (2003) Plant Breeding. Kalysni Publishess

I8 Colin, N8, (1964) Elements of Cytology, Brace snd World Inc, New Delbi

19. Darned, J.Lodish, Hand Balttmare, D ( 1991§ Cell mnd maleculur binbogy. Lea and Fibiger, Wastusgion,

20.De Roberiis, EDP and Robertis, EMP (1991 ) Cell and maleciibie hinkogy Scienfific Amevicin bouks,

21. Dobehansky, B (1961) Genetic and origin of speciey, Columbia university Pross New York

42.Dusbin (2007 Biological Sequence Analysis. Combridge University Pross Tndin Prr Lid

23 Greruld Karp (1985) Cull bislopy, Me Graw Hill COMANY..

24 Lowin, B, (1994) Genes, Chfbed University Press, New York

25. Lewis, W.H (1980) Polyploidy. Plenum Press, New York.

26.Nicholl T (2007) An Intreduction to Genetiv Engingering, Combridge University Press India Prve. Lid

27.Roy 5.C. nod Kaluynn kumar De § 1997) Cell biology. New central Boos Caleutts

2K, Sandhyn Miim {1 99%) El ol mulecular biclogy, Mucmiltan, Indis Ltd

20, Sharmma JB (1994) Principles and Practices of Piant Breeding. Tatn MeGraw-Hill Peb: O, New Delhi

30, Sharmu, A.K and Sharma A {1980) Chromosome teshnique Theary and peactice, Aditys Books, New York

31 Swanson, C.P (1957} Cyteluiy mud Genctiow, Englewood eliffe, MewYeork,

32. Taylor {200%) Rinlogical Scisnoes. Cambridge University Press India Pu, Lid

33.Twymanm, B.M. {1998) Advanced molecular hiology Viva books New Delhi.

34 Veer Baln Rastogi (2008), Fundamentals of Maleouler Biology Ane Books Pyt Lid

%A Nair Basies of Biatechnology- Laxmi Publications, Mew Dl

36.8 8 Purnhit nnd 5 K Mathur; Bioteshobogy Fundimentalv and Application- Agrobotunica, Tndia.

37.A. 1. Nair Introduction 1 Genetie Enginecring & BiotechnologyJones & Bortlest Publishers, Boston,LISA.

3E.H 5 Chawla Introduction 1o Plant Biotechnology-; Oxford & IBH publishing Co Py lid, New Delhi,

30.H D Kumar Modem concept of Biotechnology, Viks: Publishing House, It L, Wew Dethi

AP C Trovedi Plast bioteshnology, Recent Advances Panima FPublishing Corporation, New Delhi.

410w, ., wad 8, A. Jackson. 2019, Maching learning and comples biological dota, Genome Hislogy 20: 76,
ttpacidol org/10,1196/51 3080 019 |689- 0

42 Alexis and Mathew Leon, Fundamentns of Tnformtion Techaolony Leon Vikas

43.Plant R E., Stone N. D, (1991). Rnowledge-bascd systormnn in ngriculrure, MeGraw-Hill, Inc. 1221 Avene of the
Amenicas, New York, NY 10020,

4. Haa 8., Stewand B.L., Tang L. (2016}, luteliigent agricultural machinery and feld robots. In Zhatig ). Precision
agricultuce techaology for £rop farming {pp, 133-176). CRE Press, Taylor& Princis Group, New York,

45.Lucel 5., Kopoe D, (2013). Arrifical intelligence in the 205t century. 22541 Quicksilver Drive Dulles, VA
200,

46V Rajaraman Inwoduction 1o Tnformation Technology,., Prentice Hil

47 Ramesh Bangin Learning Compurer Fundamentals., Khaana Bock Publishers

4 Bags, JoelE wmd o1, al, Allys & Pacon, 2009 Metbods for Teuching Scienee 42 Inguiry, The brath of scicnce,
MNewion .0,

49. R Rungaswanrii (2009) A Text book of Agricuiture Statistics Ivew Age lsternationn! [Py Limied, Hydernbad,

50 Nageshwnr Rag (.02007)Statistes for Agrienlture Sciencen BS Publications, Mew Delhi

Iiﬂim and Guprla, VK (1979 Hand book on Analysis of Agriculturnl Expariments.. IASRI Mublication, Now

el
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52. Parsc V.. Sukchmtme PV, (1985) Swutistien] mcthods for Agrrculiuml workers  tubinn Cowncil of Agricultural
Resizarch, Mew Delhi

3, Snedecor GW. & Cochran WG, (1989) Stntistical Methods | Lovea State University Press,

34. Design and Analysis of Experiments by Das M,N, and Gir: N.C.{1986). Wiley Exstern L, New Delhi,

55.Gomez, Auh aned Oomez, A AL(1984) Statissical Procodures fot Agricultural Reseorch Jfohn Wiley and Soos. New
York.

56 Cupta, 5.C. (201 6) Fundamentals of Sialistics Himalaya Publishirg HmcM‘uﬂb-i—m, Manmenabtra, Indis.

STV Kapoor (2007) Pundsmentals of Applied smristics by Stiling Chand and Sons, New Delhi- | 10002

%8, Yabing Xic. 2012 Nanotechnology, CRE Press The Nunobiotechnolagy Hundbook, CRC Press.

9. Sulabhu K. Kulkarni, 2014 Manotechialogy | Principles and Practices. CF publishing, Mew Dethi.

60.B § Marty. P Shankar, Baldey Raj, B B Rath, James Murdsy. 2012, Teatbook of Namoscienee and Nanoiechnalogy.
Springer

6LE. K. Chutiopadhyny and A. N, Danerjee 2008 Inirediction fo Nunoscicnce and Nanotechnohogy, PHI
Publiention,

62 Sharma ALK, 2003, Text Book OFf Wiosstistics |, Diszavery Publishing House.

3. Annadimi, B. 2007, Text Book of Biosttistios, New Age "

68, Guramai, N, 1010, An Introduction i Brossutistics (2od Fdn) MIP Poblishers.

63, Darvid 5. Goodshell, 2604, Bionanoievhnology-Lessans fom nutire, John Wiley Publicutions.

6. . Stephen Crospi, Tihteeh, Parenting in Biotechanlogy - Part I, Vel 9, 117122, 1991,

67 Pabinaik, P.K., Rumar, R, Pal, 5., Pands, 3N, (EdajloT and Analylica for Agriculture 2020

8 nttpsy T 7

4. hitp./iww w.springer. com/gpboak TRV | 1550720

70, Petersen Roger G. [ 19%4) Agrivultural Fiold Experiments Design and Analysis by Marcel Dekker. New'York

nllxuummhmuudﬂuhywtﬁdmﬂmm:

Open o all but special for B.8¢. Blotech, B.5¢. Forestry, B.Sc. Agricubrure, B. Pharma, B.Sc. Food Sclence,
BL.A. {Curators), B.A. Geology.

Suggested Continuous Evialsation Mathods: Contirumus Intermnal Evaluation shall be bosed on alluted Ausignment
anid Cliss Tests. The mucks shall be sx follows:

Intornal Assessment parks
Class Interaction 5
iz 5
Semifnar 7
Assignment (Charts/ Flora/ Rural Service/ Tethnology Dissemination) 3 —
5

Course pre-requisites:

Qualification: To study this course, a siudent must have qualified 10+2 with Biology/ NSQF
level 3 from Sector Skill Councils / Diploma holder from [T1 in (Biology/ Agricultire/ Forestry/
Biotech/ Math/Statistics'Chemistry/ Computer Scienee)

Facilities: Smart and Inteructive Class

Other Requisites: Video colluctio Access tn On-line reso ] Charts
Suggested equivalent online courses:

LELEALALY ducation:

Further Suggestions:
Aceesd 1o Statistics, Chemistry, Math and Biotechnology resources will be required
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Programme/Class: Backdlor af Science | Year: 111 ] M“

Bubjest: Botany

Cose Code: BOUBOZT Course Title: Beology & Environment

Course oulcomes:
I, acquaint the students with complox interrelationship between organinms and environment;
2. make them understand mothods for smdying vegetation. community patierns und procecses,
coosysiem functions, and principles of phyiogeography,
3. This knowladge i critical in evalving stratogics for susteinable natml resource management
and biedrvemsity conservation.

Creditg: 4 Cuore Compulsory/Elective
Max. Morks: 15+75 Min. Passing Marks:
Total No, of Lechures-Tutorials-Prctical (in hoors per week]: 4-0-0
u. of Lectures
Unit Tople hrs)

I Natural resgurces & Sustninable uiiliention: Lo Utilimation, Soil degradution and
management strategies; Restoration of degraded Iands, Water | Wetlands; Threats and 7
mumﬁi:giu,ﬂmmu.ﬁwumﬂﬂwndww;mdmt;
Depletion, Biologienl Invedon, Encrgy: Rencwible and non-renewable sources of
energy . Unatemporary practices dn resource munmgement : ELA. GIS, Participsiory
Resource Appruissl, Ecological Footprint with emphasis on cartan footprint, Resource

Aceounting.

Ecology & Evosysten

1 Dafinition of Eealogy, Ecological Factors, Pusitive and tegative interactions. Ecosystom [

= Convept of an ecosyntem-structure and fusction of an eccotystem.

Abiotic and biothe cam-Energy fow iy an ecosystem

Ecological Succession-Defimition & types. Processes and types (autopenic, allogenie,

autntrophie, heterotrophic, primary & secordary), Hydrosere and Xerosere,

Mmmmmu&mmﬂmmmnmm

And e

Mﬂmm'mﬁusmmmmmﬂmm

WIW—memrwwuwm
ites

Sail Farmation, Properties & Conservation

mthmmmmsﬁlmmleﬂgwiMmmﬂ r
processes, Seil Erosion, Biogoochemical cycles, Soil Conservation: Biological— Comtour
firming, Mulcking, Strip cropping, Termcing and Crop rolation. Mechanical-Basin
Listing. Construction of dums, Watenshed Management, Soil reclumation

v Blodiversity and its evnservailon:

Definition -penctic, species, snd ecosystem diversity. Valuo of hindiversity: social,
othical assthelic and eption values: botspots of Biod versity threats to biod i versity, Biatic 7
communiies aml populations, their charscteristics o dynamics. Endemic and
endungetial specics of plamy in Indis. Ecologieal niche, ceotypen, ecological indicatoes.
Conservation of Biedivarsity.

Fxsite aod im-elty conservation, Red date book, botanical girdens, National park,
Sapenmries, hot & hottest gpots and Hineeserves, Role of Seed Bank nnd Geoe Bank

Waluing plind resources, evotourism, Role of NBPLIR, FAL, B3I
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Phylogengraphy: . e
V | Biogeogmphic regions of Indin & world, Agroccolegical & Flaristiv zones of Indin 7
Muturul vegewution of Indie, sstic and dynamic plant geography, hasic principles
governing prograpeal distribation of plaots, Phylogeographical regions of India,
Vegotmtional tvpes in Uttar Prdesh

V1 | Ewvircomental andis £ Susainability

Concepl of envitonmenial sudit; Guidalines of environmientnl audit Methodologie
ndfopted alang with some indusirial case studies; Environmental stindirds: 180 14000 3
weriew; Scheme of labelling of envirnnment friendly produets (Ecomank); Life cycle

nnalysis; Concept of energy and green sudit, Strategies snd debates on sustainnble
development; Comcopt of Sonminable  Agriculre; Indin's eoviroument  action
progromme: issues, approoches end imbatives townnds Suatsinahility: Sustaimable
developmend in practice.

VIl Foliutivn, Waste musagement & Circular Economy
Environmental pollution, Environmental peotection (ows, Biovemedistion, Activaiod 1
Sludge Proccss (ASP) — Trickling Filters - onidation poods, fuidized bed reastors,
membraine  bioweacior, teubmlizition, ETP slodge management; digesters, up flow
amuerobic sludpe blanket reactor, fined film reactors, sequencing balch reaciors, hybrid
reactnrs, bioscrubbers, hiotrickling fillers, regalutory frameswork for pollution monitering
and control; case study: Gangs Action Plan; Yamuna Action Play; [aplementation of
CNG Waste- Types , collection and disposal, Recysling of solid wastes (hazardous &
noa-hoeardous) - classification, eollection and seprepntion | Incineration, Pyrlysiz aml
gusiflcation . Sunitary [andfilling | composting, Biogas production Circular Econemy &
sustwinability.

WUI | Environmental ethies, Carbon Credils & Role of GIS ]
Crrbon credit: coneept, exchange of carbon credits,

Carbon sequestration, importance, meaning and ways.

Climute change, global warming, acid min, exone byer depletion. nuclear actidents nd
halocaust

Wimsteland reclumation. Consumerism nnd waste prducts,

Clesm development mechanism.

Geographazal [nformation Sysiems; definitions wnd compenents; spatial aad non-sputisl
date; GIS software packages; GPS. survey, dits impor, procossing. ind mapping.
Applications. and vase studies of remoie sonsing and GIS in lind use planning, forest
resources & sgriculrune studics.

Sugrpested Headings:
Course Books published in Hindi may be prescribed by the Universities.
1 Envirenmentnl Stidies (Hindi)ISAN 81301000438, L Chandbory &  Jitendra  Pandey  Edition:
200 3Pagas: 340+ X1 Apex Publishing House
2 Spiland Warer Conservation ISEN #.  978-81-301-0071-55. C. Mahnot & P. K. Singh Apex Poblishing
3 Himse

4, Ecelogy And Environmental niu'm (OO OOODaSNImY i, B onveaan ouanooy by RED
Publisher Avthar: Bhatin - Jain - Kohli - Shrivosteun - Singh - Verra
% 0000000000 OU00000 Lop Quad oonopons QOED 00 BE O oOopa oo,

Do0000g gooooon ooan

f. Purywenrun Bvam Puristhitilcl Se (Hind:) Paperback — 20 Februury 2020 Majid Husain

7. Emioamenul Riology and Phytogeography 1SN 8 975-81-301-0064-78, L Chaudbary, Gotm K Kukida

& Jisendra Kumar Foshi

B Uge Unified: Environmenta! Sciences (hindi) (pb) ISBN: 9TERI 77545814 Bdition - 01Yeur ' 201 SAuthor - Dy

Purohit S5 , Dr. Dea PP, Dr. Agrowal Ashok Kiublisher | Agrobios (lsdia)

|.Chinprmun and Riss. Beology: Principles and Applicutions, Lutest Ed, Cambridge University Press

E.8hukla, RS, & Chandel, P.S. Plant Ecology, Latest Ed., §. Chande! und Co.

3. Kumar, H_D. Modern Concept of Ecology, Latest Ed. Vikas Publisking House

4 Hegon, M., Herper, J.L. and Townsend, C 1. Ecolagy- Individuals, Populations and Communities {3
o), Oxford Blackwell Science

5 Verma, P8, & Agarwal, UK. Concept of Ecology, Latest Bd, § Chand & Company
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6. Odum, F_P, Fundsmentals of Ecology, Latest Ed,, Ssunders

7. Sharma, P.D. Elomonts of Ecology, Latest Ed,, Rustog Publivstions

. Ambasht, RS & Ambasht, N A Text Book of Plant Ecology, Latest Bd | CHS Publication & Distributors

9. Mani, M.S. Bio-Ueography of Tndia, Lalest Ed, Springer-Verlsy.

10. Mackanzie et al. Ecology, Latest Ed., Viva Boaks.

I 1. Cigrevitch, J. (et al )., The Beology of plants, 2002, Smaver Associrtes

12, Kimar, U, & Asija. M.J. Bio-diversily, Principles & Conservation, 2005, Student Edition, Agrobios (ludia)

13 Krishnmmrthy, K.V An-Advanced Text Book on Biodiversity, 2003, Oneford & [BH Poblishing Co. Lid

14, Mitre, D,, Guha, LK, Chewdnury, 5.K. Stdies i Botany, Yol 11{Tth ed.) Moulik Library.

15. Primock, B, Essenlialy of Conservation Binlogy, 1993, Sinaver Asiocintes.

16 Lo, CP & Yeung AKW. Conceptynnd Techniques of Geographic Informarion Systems, 2002, Printice-Hall
of Ineda.

17, Cain, Bowman, Hacker, Eoology. 2014 !HHSmﬂm

I8, Vasudcvan, N, (2006). Exsertials of E | Science, Nanma Publishing House, New Delhi

19.Singh, 1. 8., Singh, 8.1 and Gupta, 5. (2006}, Evology, Environment and Resouwce Conseration. Anamayi
Publicotipng, New Delhi

20 Rogers, PP, Jalal, K.F and Bovd, 1A (2008). An Introduction te Suslaimable Development. Prentive Hall of
Indm Privete Limited, Now Delhi.

2. Abbasi, 8 A (1998), Enviranmental Pallution and bs Control. Cogent [nfermationial, Pondicherry.

22 Abbosi, 5. A, and Ramssamy, E. V. (1999), Biotechoological Methods of Pollution Control. Universitiss Press
(Trafin) Limitedd, Hyderabad,

23 Paavy, H. 5, Rowe, [ R, and Tehohanaglaus, (1. {1985). Environmental Engincecing, Mc Girw Hill Bogk
Company, Singupory.

24.Rond, M. C., Greenberg, A. E ond Taras, M. 1. (Ed) {1995). Standand mcthods for the examination of wiler and
wastewater: 19th edition, Ameriean Pubbc Health isocistion (APHA), Wishington, D.C,

25, Sermgy, A {1999), Envirunmental Rioiechnology, Aaﬂiﬂlu Wuh]r Lunmsiumum
26. Tehobanoglaus, (GG, (1958) Wastewater Engl puasel, Reuse Tala Mc Graw Hill, New

Dethi.

37 Aarve, V. P.. Willlam, A. W, and Debra, R R (2002). Solid wste engineoring. Cengage resding, USA.

28 George, T, Hilary, T. and Samuel, A V. (1993, Integrated solid Waste Management, Enpineering Principles
and Masagemen! lssues, Mo Grow Hills,

29 Gieorge, T. and Frank, K. (2002). Handbook of sofid waste management: (Scoond edition), Me Graw Hills

30 Kanth, L. 5. (2000), Basics of Solids e hasardous wuste marsgement Technologles. Prentice Hall.

3. Anonymous. 1997, National Gene Bank: Infion Heritmge on Plant Genetic Resourees (Booklet). Notional Burenu
of Pant Genetie Resourmes, New York

12.Gillespie, A, 2006. Climsle Change, Ozone Depletion mnid Air Pollution: Legn! Commantaries

F3.with Policy and Science Considemtions. Martinus Nijhoft Publishers:

34 Hardy, 1T, 2003, Clirnle Chunge: Catinss, Elfiecis and Solutions. Joha Wiley & Sons.

35.Hervey, . 2000, Clisate and Globs! Climate Chnmpe. Prentice Hall

36. Mamhan, S.E. 2010, Environmental Chemibstry. CRC Press, Taylor and Frascis Croup,

37.Maulia, M. 2014, Clisite Changs: A Very Shor Introduction. Oxfond Publcationa.

38 Mathey, E.A. 2009, Climate Change: The Scienie of Clobal Warmingand our Engrjgy Folure Colaribia University
Press,

39.Mitre, AP, Shoemu, 5. Bhunacharye, S, Garg, A, Devotta, 5. &8en, K. 2004, Climate Change wnd India
Universities Press, Indin.

40.  Phitunder, 5., 2012, Encyclopedia of Global Warming and Climate Clunge (2nd edition).Sage Publications.

41, . Demars, MN. 2005, Fundamentals of Geographic Information System, Wiley & Sona.

Richurds, 1. A, & Jin, X. 1999, Reme Sensing ad Digital lrage Processing. Springer,

Sabins, F.F 1906 Romaote Senuing: Principles an Interpretation. W, H. Fr

Gaston, K J. & Spicer, J.. 1994, Ewdm:mv An Introduction. Blackwell Seiencs, London,

Singh, J. 8. & Singh, 8. . 1987, Frrest vogrtalion of the Himalaya, The Bolamcal Revigw 5380192,

Sondhi, N.5. & Ehrlich, PR, (Eds). 2000, Conservation Biology for All, Oxford University Presa.

M?JI;.-N.S.. Gibson, L. & Raven, P.H. 2013, Conservation Biology: Voices frum the Tropics. Wiley-Blackweil,

This course can be opted as an elective by the students of folluwleg subjects: Open fo all but special for

B.Sc. Blotech, B.5¢. Microbiology, A.Se. Agriculure, B A {Cumtors), KA Archagology, B A Geulogy

Suggested Continuons Evaluation Metbors:
Continuous Indecna] Evaluation shall be basod on allotied Assignment and Class Tests. The mars shall be as follows:

SEaESE
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Internal Assessmemt Marks
Class [nteraction
Quiz

Seminar
Assignment (Charts/ Flora/ Rural Service/ Technology Dissernination)

Ao~ W o

| Course i
Qmw%dr!h'- coursy, & student mus: have qualified 1042 with Blokopy NSOF level 3 from Sector Skill
Lonncils / Diploma bolder from ITLin (Hiology’ Agricalnre Biotechy Farestryf Microbivlogy Gurdening Miomedical

Facllilics: Smart snd Biteructive Class

: Video collertion, Bovks, CDs, Access to On-line resources, Display Charts
Wﬂﬂl:lllfﬂtulﬂlIIMI
LPE COMEMUNIY. plantag argin =[x
uturelearn com/coursealteaching-biology-inspiring- smdents. with-plants-in-se i ence

RN,
MTSES “EaeTy™—Tii

Progmmme/Class: Rachelor of Scwnce | ¥ ear: TH [ mw
Subject: Botany
Course Code: BOADGLIP Course Title: Lab on Cytogenetics, Conservation &

e Environment management
Course sutcomes: Afler the completion of the coure the entents will be ahis:

1. To perform all experiments related to the semester-ie Plant trssve cultured plants, sonducting breeding on
field, consorving and depalluting the environment.
2. Can be emploved in envirnmont impact sssessmen| compares & st bis own vesture

Credits: 2 Care Compulsory
Max. Marks: 25475 Min. Prsing Maiks
Toml No. of Lectures-Tutorials-Pructical (in hours per week): 1-0-2
Unit Tupie NI “‘I"‘ (60hr
1 Cell blology
1 Emiyufplantccllmwimmhulpufapihndpdmﬁ
Omion/Rhoce/Crinum
2. Measurement of cell size by the techaigue of micrometry, 7
3. Counting cells per unit volime with the help of haemocytometer
{ ¥east/pollen grains)
4. Detormination ol mitotie index nnd frequency of different milotic stages
in pre-fixed root tips of Allium cepa.

BOTANY-UG-2Z020 Page 54



Genetics
Manohybrid cross {Dominance and incomplete dominance)
Dikybrid eross (Dominance and imcomplete dominance)
Giene infemctions (All types of gene interactions mentioned in the
syilabus)

4. Recessive epismsis ¥, 3: 1.

b Domimit epistasis 12: 3; 1

v Complementary genes 9: 7

d.  Duplicate genes with cumulative effect 9 6: 1

¢. [Inhibilory genes 13 3
4.mn:n:ﬂm'mvm-umsmginm-ndMi?uiﬁ¢ﬂm
3. Demonstration of Breeding techmiques-Hybridiztion, case stedies of

idy, emaseulation experiment.

Bk

m

|.Univarinte analysis of statistical dato: Statistical wahles, mean, mode,
median, standard deviation and standerd error (using seedling populntion /
leaflet size),

2.Caleulation ofcarrelation cocfficient values and finding owt the probability.
3.Determintition of goodness of fit in Mendellion and modificd mono-and
dibybrrd mbos (3:0, 151, 9:3:3:1, L1, 97, 133, 15:10) by Chi-sqiuare
analysis and comment pn the namre of inhentance,

3. Computer application in hiostutistics - MS Fxeel und SPSS

Plant tissue culture

1 Enmilisrization of instruients and special equipments used in the plant
lizsue culiure experimenis

2.Preparation of plant fissue culture medium, and stecilization, Preparation of
stock solutions of nutrients for MS Medin,

3.Surface sterilization of plunt materials for inoculstion (implantation in the
medinm)

4 Micropropagation of pututoftommate/ - Demonstration

3, Protoplast isolation and culturing — Demonstration

& Emviranment

I. Eeologieal Aduptntions: Hydrophytes, Nerophytes, Halophytes,
Epiphytes and Parasites

2. Study of morphological adaputions of hydrophytes and xerophytes
{four each),

3. Smdy afbiotic imeractions of. Stem parssite (Cuscuta), Root parasite
(Orobanche) Epiphytes, Predation ( Inseetivorous plants),

4, Ol:lljm-mllm il sty of different ecogystems mentioned in the
syllabus.

5. Field visit i familiarize students with ecology of diffirent sites

Sail Formation, Propertios & Conservation

L. Determination of pH of various enll and water samples {pH meter,
wivmulindi:mm.mribunﬂmsﬂmmudpﬂ paperk

2. Annlysis for carbonates, chionides, nitrtes, sulphates, organic matter
and base deficieney from two soil samples by rpid field tests.

3 Duhwuuntiﬂnd‘m'gmiumnmddiffmmﬂmmp}wbyww
& Black rapid titration method.

4, Soil Profilo smdy

3. Sall types of Indin-Map

v

Biodiversity and Phytogeography:
1. Study of community structure by quadrut method and determination
of {1} Minimal size of the quadrat, (i} Frequency, demsity mod
abundance of components (1o be done during excursion/field visit)

2. Marking of vegelation types of Indis, World & Ultar Pradesh on maps
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3. Phytogeographical areas of India

VI | Pollution &Waste management 7

|.Stucky of instruments uwed to messure microclimatic variables: Sall
thermometer, maximum  and minimum  thermometer, anemometer,
psvchrometenhygrometer, rain gauge and lux meter

2. Estimation of chlonide and dissolved oxygen conteat i water sample

3. Comparative anstomical studies of leaves form polluted and less polluted

BreaEs.

4. Mensurement of dissolved 02 by azide modification of Winkler's method.

5, Determination of dissobved oxyvgen of water sumples from polluted and

unpolhited sources.

6, Microbiological assessment of drinking water using MI'N techmique- waler
from well, rver, water supply department and packaged drinking water

7. Meking kitchen waste from compost/vermicompost by Enzymes/Bio
decomposer’ Whey with dung,

Climate Chunge, Curbon Credits & Rale of GIS

1.Conducting Waste Aundit of your Institution -Deme

2. Gireen auditing of the College/University -Demo

Sugpested Headings: as in pupoers ahave:

Course Bovks published in Hindi muy be prescribed by the Universities.

1. Practical Botany (Part 1II) Author: Sunil ) Purchit, Anamiks Singhvi & Kiren Tok 2013 Apex
Publishing House,Raj.

2. Practical Botany (Part 11) Author: N. G. Asry, Sunil D Purohit & Gotam K Kukda 2013 Apex
Publishing House,Raj.

3 ohopooooood Dnonono 0000cOc a0 3 0O0CO.oo000 goaonooo
000 GO, BUGEL] DR0nna o anAnnonn goodoo o Ooon

4. A Handbouk Of Suil, Fertilizer And Munure (Ind Ed.} (ph) ISBN : 9788177544152 Edition !
02¥ear : 2001 TAuthor : Gapta PKPublisher : Agrobios (India)

5. Green Technology: An Approach For Sesminable Environment ISEM : 9788 | 77543438 Edition ©
O1Year ; 2021 Auther : Dr. Paroiit 85 Publisher : Agrobios (India)

6. Laboratory Manual Of Chemical And Bacteriel Analysis OF Water And SewugeISBN |
Y7881 77540802 Edition : 01 Yenr : 201 LAuthor : Theroux FR | Eldridge EF , Mallmann
WLPublisher | Agrobies (India)

7. Methods In Environmental Analysis: Witer Soil And Air {2nd Ed) 15BN :
9788177543087 Edition : 0¥ our : 2021 Author : Gupta PKPublisher - Agrobios (Indiz)

& ‘Water Treatment And Purification Technology ISBN : 9788177540024 Edition : 01Year :
2009 Author : Ryan WIPublisher : Agrobios ([ndia

[Frri L PR RN L1 R

This cam be opled as an elective by the students of following sulbjects

Oypen to all but special for B.Sc. Bioweh, B.Sc. Forestry, B.Sc. Agriculnire, B. Pharma, B.8c. Food Seience, LA,
(Comiors), B.A. Geology.

Suggested Continuous Evalustion Methods: Continuss Lsiermal Evaluation shall be based on allotied Assigtiment
and Class Testa. The marks shall be an folloes:

Internal Assessment Marks
Class Interaction 5
Cuilz 5
Seminar 7
Assignment (Charts/ Floray Rural Servica/ Technolegy Dicsemination) B
5
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Course pre-requisites:

Qualifieation: To study this course, a student must have qualificd 1042 with Biology/ NSQF level 3

from Sactor Skill Councils / Diploma holder from [T in (Biclogy/ Agriculturs/ Forestry/ Biotech/

Math/Statistica/Chemistry/ Computer Science)

Facilities: Smart and Interactive Class

Other Requisites: Video collection, Books, CDs, Access to On-line resources, Display Charts
Lab requisites; Biotech instruments, environmental lab instruments.

Suggested equivalent
CLLLERS o W WL C YL O

Further Sugprestions: Access to Statistics, Chemistry, Math and Biotechnology resources will be
required

" Programme/Class: Buchelor of Science Year: W1 Semester: V1 Project-
n
Bubject: BOTANY
Course Code. - BIADE04R Course Title: Project in Botany for Gradusticn
T Course sutcomes;
Afer completing this course o stinlent will have:
»  Project work will supplement field cxperimenta] lesrmimg and devistions from cessroom and laborstory
tmnsaciions,
*  project work will enhomes the cupability to apply geined knowledge and understanding for selecting, slving snd
decisin-making processes

v i will promote creativity and the spiritof enquiry in learners.

& They will leam bo consult Scisalists, libmnios, lnbormborics and herbariurm and loam imponance of discussinag,
Botanical & field trips, print and olecironic medi, intemet cte. nlong with date documentation, compilation,
enalysis & representation in foom of disserition writing

e It will enhanco their ahilives, anthusiasm, aed mterest,

Credits: 03 T T Compulsary
Max. Marks: 25475 Min Passing Marks: .._.....

Total No. of Lectures-Titorials-Practical {in houry per week)) 0-0-3,

[ SUGGESTIVE LIST OF PROJECTS
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: [revelop Green house facility in collepe and grow plants
Drevelop hydroponics fcility in college and grow plamts.

| [hevelop botanical garden in the college with labefling
Vertical gardens, roof gardens

Culmare & art of making bonsai
Computer Aided Designing (CAD) for sutdoor and indoor seaping Exposurs w CAD (Compater
Alded Designing)
Phytochemacal Analysis of Medwinal plasts
Blo comgrosting aml Yerm
Performing Aromuatherspy by casentin] Ols
Reler: libranes, | 108 i, encyl wlins, berburio, M el

This course can be opled as an elective by the sndents of following mibjects:
This course can be epted a5 sn eleetive by the studcats of following vubjects: Upen to all

Suggested Continuans Evaluntion Methods:
Internal Assessment Marks
Uass Interaction L]
Seminar o
Thesls,/dissertation 10
b

Course prevequisites:

Qualification: To shudy this cowrse, & student must have qualificd 10102 with Biology' NSQF kevel 3 from
Sevtor Siall Councily [ Diploma holder from [T in (Biclegy Agriculiare! Bivtech' Forestry/
Misrobivlogy'Gardening Diomeilical Sewenee,

Focilitics: Smar ool Intemotive Cliss

Oher Requisites: All listed under all pigens of Ue ourve.
Euu:nﬂ equivalent paline conrves:

It sl ik v il

Du'udmy uI'Dp-u Aa.-cm llpuur.n.lnu m[]ﬁ
Registry of DpnAm l'-w-imm mmmmm
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