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Semester-wise Titles of the Papers in B.Sc. (Botany)

|
Semester Eano | Paper Title Theory/ Credits ™
: Code J ; Practical
FIRST YEAR
|
BO40101T Microbiology & Plant Pathology Theory 4 Certificate
1 e = . =t : Conrse in
Techniques in Microbiology & ;
0 . ficrobi
Bo40102P Plant Pathology Practical 2 . .1,;;: rr:hrf.-f E
s Archegoniates & Plant | ecnnology &
BO402017 Agmhitﬂm Theory 4 Clessical
n Betany
Bodozo2p Land Plants Architecture Practical i
SECOND YEAR
Flowering Plants Identification & |
BO403011
n Aesthetic Characteristics R 4
' Iplan in
BO40302P Plant Identification technology Practical 3 Pleanr
. T = = fdentification,
Economic Botany, Ethnomedicine g
o B040401T & Phylochemistry Theory 4 Ldifizarion &
T Etlineriedicine
BO40402) Commercial Botany & Practical | -
gl | Phytochemical Analysis e
THIRD YEAR
Plant Physiology, Metabolism — ==
BO40501T . ; Ih
v &Biochemistry sl e
Molecular Biology & ;
BdOs02T '
v Bioinformatics e i
Experiments in physiology, L
40503P y : o i
B e Hiochemistry & molecular biology SR e 1 Bachedor of
5] Scivnee
BO405S04R PROJEC|~j Practical 3 THEL
{3 ¥ ar L,
- o il [ ilvgree)
BO40601T Cytogenetics, Plant Breeding & Theory 4
MNanotechnology
Vi Bo40602T Ecology & Environment Theory 4
(1] Cytogenetics, Conservation & L
B040603P Environment management Practical | 2
BO40604R PROJECT-11 Practical | 3
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Semester | ! ";‘r" Course Code Course Title Theory/Practical | Credit |  Degree
Core BO40701T | Microbiology Theory 4
Core B040702T | Fungi and Plant Pathology Theory 4
Core B040703T | Algae and Bryophytes Theory 4
VIl B040704T | Bacteria, Virus and Lichen Theory 4
Elective-1
4 | Environment and Plant ;
BO4070ST | o Iheory 4
Practical based on "
. B040706P Core/Elective Covrie Practical 4
Elegtimm Field Visit/Botanical
“ield Vis : , '
_ B Bl P o b M LG L1761
Peridophyta, Gymnosperms Uk
Core BO40B0IT Theory 4 U
and Paleobotany M. Se. Previgus
Core BO40802T | Angiosperms: '_l"axmulm}* Theory 4
% Angiosperms: Plant
Core BO40R03T | Development and Theory 4
Reproduction
LA ~+ | B040804T | Floriculture and Nursery " Theory "/
Elective-
I Plant Resource Utilization and
BO40805T Applicd Botany | Tl'im_ry 4
10R06 Practical based on .
Elective- N il Core/Elective Course Practical 4
: v Industrial Trgining/Project :
= —BOOBITE. L recerrmrion ——— Lol -
2y Apprenticeship
Y% | 12 Months Apprenticeshp Ttemnstrip througi NATS or——Duratio 7 ] R
VIl from equivalent organization/ Industry/ Institute 1200 Hours ki ':Lf_:l“" !
: r .'J.;?:mwm
External Project/Dissertation for Semester VII & VIII will be carried out by the students in various
Co - recognized/established labs of Parent/Other Universities, of Institutes under CSIR, ICMR, IIT, ICAR,
iz DST, DBT, Industry, Government Depariments etc. (to be arranged by the students themselves,
including whatever expenses become due in this regard).

Botany Course is one of the Major Subjects for Biology Students and Minor or Elective for students of other faculties.
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Programme outcomes {(POs):

Iransformed curriculum shall develop cducated outcome-oriented candidature, fostered with discovery- learning,
cquipped with practice & skills to deal practical problems and versed with recent pedagogical trends in education
including ¢-learning, flipped class and hybrid learming to develop into responsible citizen for nation-building and
ransforming the country towards the future with their knowledge gained in the field of plant science.

FO1 CBCS syllabus with a combination of general and specialized education shall introduce the
concepts of breadth and depth in leaming

ro2 Shall produce competent plant biologists who can employ and implement their gained
knowledge in basic and applied aspects that will profoundly influence the prevailing paradigm of
agriculture, industry, healthcare and environment 1o provide sustainable development,

PO 3 Will increase the ability of critical thinking, development of scientific attitude, handling of problems
and generating solutions, improve practical skills, enhance communication skill, social interaction,
increase awareness in judicious use of plant resources by recognizing the

ethical value system.

PO 4 The wraining provided to the students will make them competent enough for doing jobs in Govt,
and private scctors of academia, research and industry along with graduate preparation for national as
well as international competitive examinations, cspecially UGC-CSIR NET, UPSC

Civil Services Examination, IFS, NSC, FCI, BSI, FRI eic.

POS5 Certificate and diploma courses are framed 10 generate sell- entrepreneurship and self
cmployability, if multi exit option is opted.
PO 6 Lifelong learning be achieved by drawing attention to the vast world of knowledge of plants and

their domestication,

Subject pWre=qui£itos,: ' 1 ,

- To study Botany, a student must have had the subject Biologv Biotechnology learnt at 1042 level,
- Keen mterest in plants and plant-related research. Potential in mathematics. biology and chemistry
. Skalls and aptitude for scientific study and research

- Creativity and good comprehension while working on seientific procedures and research

. Compurter aptitude.
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COURSE INTRODUCTION

The new curniculum of B.S¢. in Science (Botany) oilers essential knowledge and techpical skalls to study: |

plants in a holistic manner. Students would be trained m all areas of plant biology using a unique
combination of core. elective and vocauonal papers with significant inter-disc iphnary components,
Students would be exposed to cutting-edge technalogies that are currently used in the study of plant life
forms. their evolution and ineractions with other organisms within the ecosystem. Students would also |
become aware of the social and environmental significance of plants and their relevance 1o the national |
Conomy. |
B.5¢. Botany Programme covers academic activities within the classroom sessions along with practical |
concepts at laboratory sessions. Infield. outstation activities and projects are also required to be organized
tor real-Iife experience and learnmg.

Candidates who have curiosity in plants kingdom, ecosystem. love exploring exone places and wish 1o
work as researchers or professions like Botanist, Conservationist. Ecologist, ete. can choose B.S¢, Botanv
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Programme specific outeomes (PSQs):

B.8c. I Year / Certificate course in Microbial Technology & Classical Botany
I'his Programme imparts knowledge on various fields of plant biology through teaching, interactions and practical |
classes. It shall maintain a balance between the traditional botany and modern science for shifting it towards the frontier
areas of plant sciences with applicd approach. This syllabus has been drafied to enable the learners 1o prepare them for
self-entreprencurship and employment in various fields including academics as well as competitive exams. Students
would gain wide knowledge in following aspects:
1. Diversity of plants and microbes, their habitat, morphology, architecture and reproduction.
2. Plant disease causing microbes, symptoms & control,
3. Economic value of plants and their use in Human Wellarc,

Programme specific outcomes (PSOs):
B.Sc. I Year/ (Diploma in Plant Identification, Utilization & Eth namedicine)

This course provides a broad understanding of idemifying, growing and using plants. This course is primarily aimed to
introduce people to the richness of plant diversity found in surrounding areas. Lecture sessions are designed to cover
fundamental topics conceming classification of plants and their wilization required for understanding the flora and
vegelation. Practical 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
varicty of habitats and forest types to acquaint them with the native flora in the long run, will contribute towards
building momentum for people’s participation in environmental conservation without compromising on academic rigor
and our rich wealth of knowledge inherited over generations.

1. The course witl cover conventional topics in Field Botany like Evolutionary History & Diversity of plants,
Complete Morphology, Nomenclature of plants, Systems of Classification, Keys to important Families of
Flowering Plants. Field Data Collection & Herbarium Techniques.

2. The course is designed to become a commercial crop grower, florist, and protected cultivator, green belt plam
advisor 1o industries, pharmacologist & taxonomist,

Programme specific outcomes (PSOs):
B.8c. 11l Year / Bachelor of Science

The learning outcomes of a three years graduation course are aligned with programme leamning outcomes but these arc
specific to-specific courses offered in a program. The core courses shall be the backbane of this framework whereas
discipline electives, generic electives and skill enhancement courses would add academic excellence in the subject
together with a multi-dimensional and multidisciplinary approach.
I. Understanding of plant classification systematics, evolution, ecology, developmental biology, physiology,
biochemistry, plant interactions with microbes and insects, morphology, anatomy, reproduction, genetics and
molecular biology of various life-forms.
2. This course is suitable 10 produce expertise in conservation biology like ex-situ conservation, response 1o habitat
change, genotype characterization and reproductive biology.
3.Understanding of various analytical technigues of plant sciences, use of plants as industrial resources or as a human
livelihood support system and is well versed with the use of transgenic technologies for basic and applied research in
plants.
4. Understanding of various life forms of plants, morphology, anatomy, reproduction, genetics, microbiology,
molecular biology, recombinamt DNA technology, ransgenic technology and use of bicinformaties tools and
databases and the application of statistics to biological data.
3. Entrepreneurship  Skill  Development, Understand the issues of cnvironmental  contexts and  sustuinable
development, Inculcation of human values,
6. Strengthen mathematical and computational skills, Enable students to use ICT & Al cifectively. Develop good
skills in the laboratory such as observation and evaluation by the usf ol modemn tools and technology. i |
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Understanding the nature and basic concepts of all the plant groups, their metabolism, components at the
molecular level, biochemistry, taxonomy and ecology, The course will make them aware of natural
resources and the environment and the importance of conserving it. Hands-on training in various fields will
develop practical skills, handling equipment and laboratory use along with collection and interpretation of
hiological materials and data. Knowledge gained through theoretical and lab-based experiments will
gencrat technical personnel in various priority arcas such as genetics, cell and molecular biology, plant
syslematics

and biotechnology.

PSSO 2

Botanists are able o contribute to all these fields and therefore, are mainly employved with educational
institutions, government or public sectors or companies in industries, such as agriculture or forestry, oil,
chemical, biotechnology, geological survey, environmental protection, drugs, genetic research, plant
resources laboratorics, plant health inspection services, lumber and paper, food, fermentation, nursery, fruit
and so on. Jobs available as a Botanist: sMicrobiologist, Plant pathologist, Taxonomist « Plant Physiologist
* Plant Biochemist « Researcher » Mycologist » Ecologist = Weed Scientist = Palacobotanist «
Conservationist = Fruit Grower = Morphologist + Cytologist « Ethnobotanist » Plant geneticists

5 [

PSO 3

Inculcate strong fundamentals on modern and classical aspects of Botany, understand knowledge of Botany
is an essential pre-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 rescarch aptitude and passion for higher education and
scientific research,

Internal Assessment & Fxternal Assessment

Internal Asscssment | Marks External Assessment Marks

Class Interaction 5 WViva Voce on Practical 10

Quiz

Report  of DBotanical Excursion/  Lah
Visils/Indusirial  training’  Survey/Collection/ 10
odels

th

Seminar

l'able work / Experiments 45

L |

Assignments (Chars/ Flora! Rural Service/
l'echnology Dissemination/ Botanical 8 Practical Record File 10
Lxcursion’ Lab Visits/Industrial training)

* Botanical Excursion/ Lab TOTAL
Visits/Industrial training Is 75
compulsory |
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-
DETAIL SYLLABUS FOR
CERTIFICATE COURSE IN MICROBIAL -'
| TECHNOLOGY & CLASSICAL BOTANY
: OR
B.Sc.-1 YEAR
CERTIFICATE COURSE IN MICROBIAL TECHNOLOGY & CLASSICAL BOTANY / B.Sc.-1
Frogramme: 'a’rf.:'ﬁmff Conrse in Micrebial Technology & Classical Borany | Year:T | | ;&;{nea!:ﬂ;
Subject: Botany | Hr
Course Code: ' Cowrse Title: Microbiology & Planr Pathology
BO40101T |

Cowrse oulcomes: Afier the completion of e course the students will be abie 1o
I Develop understanding about the classification and diversity of different microbes including viruses. Algag. Fungi & Lichens &
their econouic Muportance.

Develop conceprual skill about idepnfiang microbes. pathogens. biofernhzers & lichens

Gam knowledge about developimg conumercial enterprize of nierobaal products,

Learn host —pathogen relatonship and disease mana geilient,

Leam Presentauon skills (oral & wiinngs m life sciences by nsage of computer & multumedi,

Gam knowledge about uses of microbes m varions fialds,

Understand the strucrure and reprodiction of certain selecrad bacteria algae. fimgi and lichens

B Gam Knowledge about the economic valnes of this lewer group of plant conunumniry

Credits: 4
Max, Marks: 28=75

O de e s

Core Compulsory

M in. Passing Marks:

Total No. of Lectiwes-Tutorials-Practical (in hours perweeky: 4-0-0

Unit Topic
of

Leécty
I'e4
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A, Inu"qliuctiun to Indian aﬁarént, Vedic end heritage Botany snd mmrihuﬂuh of Indian Botanists, in context |
with the holistic development of modern eefence and technology, has to be tapght, practiced and assessed via
class interaction/ assignments ( selt-study mentioned under Continuous Internsl Evalustion {CIE).

B. Microbial Technlgues & instrumentation

Microscopy — Light, phase contrast, electron, scanning and transmission electron microscopy, staining technigues for
light mieroscopy, sample pieparation for elecoron microscopy. Common equipment of microbiclogy lah and principle
of their werking - autoclave, oven, laminar air flow, centrifuge. Colarimetry and spectrophetometry, imumobilization | | 8
methods, fermentation and fermenters,

Microblal warld l

Cell structure of Eukaryotic and prokaryotic cells, Gram positive and Gram-negative bacieria, Structurg of a bacteria;
Bacterial Chemotaxis and' Quorum sensing, Bacterial Growth curve, factors affecting growih of microbes:
measurement of growth; Batch culfure, fed butch culiure and continuens eulture; Synchronous prowth of microbes: |
Sporulation and reproduction and recombination in bacteria.

Viruses, general characieristics, viral culture, Structure of viruses, Bacterivphages, Structure of T4 &, h-phage; Lytic
and Lysogenic cycles, viroid, Prions & mycoplasma & phytoplasma, Actinomycetes & plasmids and their economic
LIS

m

Phycology
Range ol thallus organizaiion in Algae, Pigmenls, Reserve food —Repruduciion = Classification and 1ifi cyale of -

Nostoe, Chivrella, Volvax, Hydrodictvon, Oedogontum, Chara; Sargassum, Entocarpus, Polysiphonia 7
Economiie importance of algae - Role of algae in soil fertility- biofertilizer - ?%Iin]_rngm fixation- Symbiosis; Commercial
produsts of algae —biokicl, Agar.

Mycology

General characteristics, nutrition, life cyele, Economic importance of Fungi, Classification upto class. Distinguishing
cherecters of Myaomycota: General characters of Mastigomycoting, Lypemycols:  fhizopus, | Ascomveots:
Saccharomyces, Penicilliem, Peziza. Basidiomycotins: Ustilage, Puccinla Agaricns: Deutercmycoting: Fusarinm,
Afrerngria, Heterothallism, Fhysiological specialization, Heterokaryosis & Parasexuality,

=

Mushroom Cultivation, Lichenology & Mycorrhiza

Mushroom cultivation, [ it}
General account of lichens, reproduction and significance; Mycorrhiza: ectomycorrhiza and endmrfmrrﬁim and thein

significance,

Plant Pathology

Diisease concept, Symproms, Eticlogy & causal complex, Primary and secondary inoculum, Infection, Pathogeniciy
and pathogenesis, Koch's Postulates. Mechanism of infection (Brief idea about Pre-penetration, Penetration and Posr-
penetration), Disease eycle (monocyclie, polycyclic and polyeric). Defense mechanism with special reference (o
Phytoalexin, Resistance- Systemic acquired end Induced systemic fungicides- Bordeaux mixture, Lime Sulphur,
Tobscco decoction, Neemn cake & ofl

Friseases and Control

Symptoms, Causal organism, Disease cycle and Control measures of — Early & Late Blight of Potat, False Smut of
Rice/ Brown spol of rice, Black Stem Rust of Wheat, Afternaria spot” and ''White rust of Crucifers, Red Rot of
Sugarcang, Wilting of Arhar, Mosaic diseases on tobaceo and cucumber, yel J-:rw'i vein mosajc of bhindi: Cjrrus Canleer,
Little leaf of brinjal; Damping off of seedlings, Disease management: Cuaranting, ]_‘u:mif.:aJ. Biodogical, Inteprated
pest diseuse management [ l

M@Hq&é//




L] | LI
Applied Microbiology Wil ’ T
Vi Food fermentations and food produced by microbes, amino acids, Production of antibiotics, ennmes, vitamins,
alcoholic beverages, organic acid & genetic recombinant vaccines. Mass production of bacterial biofertilizers, bive | B
green algae, Azolfa end mycorrhiza. Plant growth promoting thizobacteris & biopesticides— Trichoderma sp. and |
Freudomonas, Single cel proteins, Organic farming inputs, Microbiology of water, Bioplovmers, Bivindicators,
biosensers, Bioremediation, Production of biofucls, biodegradation of pollutants and biodeterioration of marerials & [
C‘ulmra?!‘l—"rupm'r}'.

Suggested Readings:
Course Books published in Hindi may be prescribed by the Universities,
I L.B3ERNAE AERACRN (REZEELE | AROOR, B96 DIRCAN AERATH, ESEATD,
ERARIRLANIE GEOEOEAINAY | FEERNOTREIOR FER REIG- ADEOCER HobHnn
' ME2N- BERY  BEASAAEEY PERAREE: RYEINGE SEEEANS AGTE
1. DIECEDEERREDEE $OSEREAI0C DG FERISA0 DBEEEEED 20030 BER Y& rbd publisher 2019
3. EERORMGOTE ITED BIE FRREEER 04 FISF POGED ABDIBHET 70 TOnInCE
DTETEREE 2018 IEEEMEE[@ kil e s e | |
4. ZEER SBY 0BERATS | GAEN HER AEEE 2012 !
BT UICREERDA SR RN EE BF HrabiEED SEEEREES 2016 IEERREETE EDGa |
i il e bl o e s
EDE0 DEALE 2020. GOBOOZE TUGEDD, PIGHED BEED BOD EOEIEEE ,
BICBERE AIEE 2020, G023 EEE: FRAOGIED DEGEEE DEH I0ICEERD | | |
Microbiology Fundamenta) and Applications (hindi) {ph)
ISBN: 9788188826230 Edition: 03 Year : 201 6Author : Dr. Purchit 88 , Dr, Deo Publisher - Student Edition
Language : Hindi
10. DEOE DOE BOABEDE EREE0E0-000: Definitonal Dictionary of Plant Pathology. Publisher
Commission for Scientific and Technical Terminology,
. Modern T;Eic-subiotogy'{Ilinﬁij (hb) ISBN: 9788177543599 dition ; iYear : 201 §Author : 1. Purchii 55 LD,
Singh T Publisher ; Agrobios (india)
12. Suggested books “Plent pathology by R.S. Mehrotra, Tate McGraw-Hill Educstion” are incleded in resding
resourees Jist | | | '

s
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il ih YU20,

f I i it = i
iv. fips./finsa nic.in'writeregddata/ UplLoadedFiles TIHS/ Voll7 2 17 PKBhattacharyya.pdf
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v liipotwgbis.ces iive. ernel. in‘biodiversit ' )
| vi Ancient Botany (Sciences of Antiguity) Paperback — 1 October 2015by Gavin Hardy
| (Author), Laurence Totelin (Author)
| ViL hitps/www planisdiseases.com/p/svmpioms.him!
viii. hﬂ‘m:-".-‘www.pl:mlsdisaases.cam’pf'pathogenjn-tﬁsmses-iwplanls.‘mml
UNIT- B.
1. kumar, H.D. {1999). Introductory Phycology. Affiliated East-West, Press Pvi. Lid. Delhi. Znd edition,
! 2. Tortora, G.J., Funke, B.R_, Case, C.L. (2010}, Microbiclogy: An Intreduction, Pearson Benjamin Cummings, U.S. A [0th edition,
_' 3. Bethi, LK, and Walia, S.K. (2011). Text book of Fungi & Their Allies, MacMillan Publishers Pvt, Ltd., Delhj.
| 4, Aggarwal, 5, K. 2009, Foundation Course in Biology, A one books Pyvt. Ltd, New Delhi, Jh
5. Aneja, K. B, 1993, Experiments in Microbi ology, Pathology and Tissue Culture, Vishwa Prakashan, NewDelhi,
6. Annie Ragland, 2012, Algse and Bryophytes, Saras Publication, Kanyakumari, India
7.Basu, A, N. 1993, Essentials of Plant Viruscs, Vectors and Plant disesses, New Age International, New Delhi.
8 Chopra. G. L. 1984, A text book of Algae, Rastogi publications, Meerut, India.
8. Desikachari, T. V. 1959, Cyanoghyia, ICAR, New Delhi,
1. Dubey. R. C.and Maheshwari, D.K. 2012, Practical Microbiology, 8. Chand & Company, Pvi. Lid., NewDalhi
11, Fritsch, R. E. 1977. Structure and Reproduction of Algae, Cambridge University Press, Londos.
12, Kodo, C1. and Aparwal, H.0.1972. Principles and technigues in Piant Virology, Van Nostrand, Reinhold Company, New York.
| 13.Agrios, G.N. {1957). Plant Pathology, 4th edition. Cambridge, U.K.: Academic Press.

¥l

| 4. Alexcpoules, C.1, Mims, C.W.. Blackwell, M. (1996), Inwroductory Mycology, 4th edition, Singapore, Singapore; John Wiley & Sons,

15, Sethi, LK. and Walia, S.K. (2011). Text book of Fungi and Their Allies. Noida, U.P.; Matmillan Publishers Indis Ltd.
6. Reven, F.H., Everty R, F., Eichhorn, S.E. {1892), Biglogy of Planis, New York, NY: W.H, Freeman pnd Company,
17, Sharma, P.D. (2011), Plant Pathology. Mecrut, U.P.- Rastogi Publication, f

18, Webster, 1., Weber, R. (2007). Introduction to Fungi, 3rd edition. Cambridge, L.K : Cambridge Uiniversity Press.,
19. Pandey B.P, 2001. College Botany Volume 1, § Chand & Company Pvi,Lid, New Delhi,

20. Pandey. B.P. 2014 Modern Practical Botany, (Vol-1) 8. Chand and Company Pvt. Lid., New Diclhi.

21, Pelzar, 1963, Microbiology, Tata Mc Graw Hill, New Delhi

22. Rangaswamy, G. 2009, Disease of Crop Plants in India, Prientice Hail of India, New Delhi,

23. Sambamurty. A.V.S.5. 2006, A Text book of Alpae, 1. K. International Publishing House, Pyvt. Lid., New Delhi,
24, Sharma, P, D. 2012, Microbiclogy and Plant Patholory, Rastogi Publication Pyt Lid. Mesrut. India

{ 25 Singh, R. P. 2007, Migobial Taxonomy and Culture ] echniques, Kalyani Publication, New Delhi,

| 26. Smith. G. M. 1996. Cryptogamic Botany Volume 1, Tata Mc Grew Hill, New Delhi.,

| 27. Sundar Rajan. 8, 2010.College Botany Volume 1, Himalayva Publications, Mumbai.

| 28 Vashishta, BR. Sinha, AK. and Singh, V. P. 1991, Algae, S, Chand and Ceomnpany, Pvi, Led, New Delhi |

S T e o |

This course can he opted as an elective by the students of following sebjects: Gpen te all but special for|
[B.8c. Biotech, B.S¢. Micmhiclug, B.Sc. Agriculture, B.A. (Curators), B.A. Archaeology, B.A. Geology, BAMS,

Suggested Continuous Evalustion Methods:
Continuous Internal Evaluation shall be based on allotied Assignment and Class Tests. The marks shall

Internal Assessment Marks |

Class Interaction 5 !

Ciuis 3 |

. Seminar | }_‘_ 1
g |

Assignment iChartsf Fiora/ Rural Service/ Technalogy Dfs.s:éminatiun]

[ 2]
L

Course prerequisites:




qullf cation; Tn qudv this J:-:rursr: & student must have 4 qual:f" ed 1042 with |Hm]mgu NSQF level 3 from Sector Skill |
Councils / Diploma holder from ITT in (Biology/ Agriculture! Riotech/ Fnre::.try Microbiology/Gardening /biomedical

Science. _
Facilities: Smart and Interactive Class
Other Requisites: Video collection, Books, CDs, Access 16 Qn-line resouroes, Ihispla} Charts

Suggesied equivalent online courses:
hitps;//indianculture gov,in‘rarebooks/ecanomic-botany-india
https://community, plantic. org taps/imoog

hitps s www, classoentral, memgf_ crobioiogy

htips:/ _u__r\_l;wadx mg{igm microbiology

hittps:; J'*mw. thkgj_enuc mn;!j,a ?2 what-is-g-virgs.html

ittps s relambath Ams/Ee pnemic®s2 timportance®s2 fof2 04 gae. pdf
hittps /iwww, slideshare. net/'sardar] | [F?.-étﬂg@—‘]ﬂ[g- i
s 2w onfinehi 3 13 cenieral-cha

h imoon. com,/ wp-content/ ds/Mashroon-culture,
http.fitgp_y{gg@gc insrires. in'mod/page/view. phpTid=11293
| hitpewww hillasric.ac, in‘edu’'coa’ppativiect/pipathl 11/ Tect 20201 %620 /:12[}]ﬂll‘ﬁiﬂl:ﬂ(!ﬂ*?t“’aiﬂ[’uth?ﬂilﬂi 11.pal
hitp:fveww,juky v 0re/PDF/1 1642020102651 plant_ pathology.pdf
hittps e, agpg oryy adcenlfrfr‘_ilswu_gmﬂmgmimpcimdernm]nm’I emporal/ T’n;zw’\ddnauemruqnmnmca LR
httos: Itam,a;tlg;,gmwursawew phptid=23&sectionid=682 | [
hitpsz/iweny, seienubdirect. comdopics Lalt,lle_;_ plunctany-sei Tl g
h fncs in.u '-1' i/students:;

|llt[‘1-ﬁ e.-fzcmlrg»-icmlqervm:«: -mm:]nrﬁ.s corn”"ll'.l 168/ 18/A5]

hiips:/micrebenotes comyfaminar-Now-hood/

CEIE'I!F]CATE COURSE INMICROBIAL TECHNOLOGY & WICA;L BOTANY /B.Se-l

Programme: Cerif ﬂmre Course In Microbial Technolopy & Classical Bf}mm-

|

Year 1 |.‘:eme5t:.r UBsper-11

subject: Botany

f

Course Code: BO4OT02P |Cuurse Title: Tcmr.lmn{s it Microbivlogy & Plant Pathology

“Course outeomes: After the completion ofthe course the students will be able;
1 | Understand the instruments, technigues, lab etigueties and good lab praciices for working in a microbiology
iaboratory,

2. Develop skills for identitying microbes and using them for Industrial, Agriculiure and Fnvironment PUTPOSEs,
1. Practical skills b the feld and taberatory experiments in Microblology & Pathology
4. learnto identify Algae, Lichens and plant pathogens along with their Symbiotic and Parasitic associations.
5. Can initiate bis own Plant & Seeqd Diagnostic Clinic
6. Can siart own enterprise on microbial producs
e | || Credits:2 | .l Care Compulsany
Max. Marks: 35+78 | [ Bdin, Passing Marks:

Totgt No. of [ectyres-V utorials-Practical {in hours per week); G-fi-2

7



>

No, of Lectures
(60 hrs)

INSTRUMENTS & TECHNIQUES

Labaratory safety and good labaratory practices [
Frinciples and application of Laboratory instruments-microscope, incubaior,
autoclave, centrifuge, LAF, filtration unit, shaker, pH meter.

Buffer preparation & Gitration

Cleaning and Sterilizetion of glasswares

Preparation of media- Nutrient Agar and Brath

Inoculation and culturing of bacteria in Nutrient agar and nutrient broth
Preparation of agar slant, stab, ager plate

! Phenol Coefficient methed o test the efficacy of disinfeciants
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BACTERIAL IDENTIFICATION

| 1. Isolation of bacteria.

2. Idantification ofbacteria.

a. S;'ﬁiningl_nchniques: Ceram’s, Negative, Fndospore, Capsile and Cell wall,

4. Cultural characteristics of bacteria on NA. '

| 5. Pute culture technigues (Tvpes of streaking).

6. Biochemical characterization:
IMVIC, Carbohydrate fermentation test, Mannitol motilit v test, Gelatin ligoefaction test, Urease tes;,
Nirrate reduction test, Catalase test, Oxidase tesz, Starch hydrolysis, Casein hydroiysis,

o

m

MYCOLOGICAL STUDY:
1\ Isolation of different fungi: Saprophwiic, Coprophilous, Keratinophilic]

2, Identification of fungi by lactuphenol cotton blue method. Rizamas, Sudcharonnices,
Fepiciilium, Peziza, Usitiage, Puccinia, Fusarium, Curvularia, Alternati

3| dgaricus: Specimens of bulton stage and ful grown mushroom: Sectioning of gills of 4garicus.
A4 Lichens: crusiose, foliose and fruticose specimens, '

iy

~ [PHYCOLOGY:

1. Type study ofalgae and Cyanobacteria ~Spimdiing Novoe
Chlaraphyceae - Chiorella, Volvar, Osdogonium, Claduphera and Chara; | Xenthophyteae —
Vaweheria, Bacillwriophveeae — Pinmidaria Phaeophveeae - Sewrgasnm Hhm‘ilnp.h wirede - Boluvinlinnio

EXPERIMENTAL PLANT PATHOLOGY

L.1'| Preparation of fungal media (PDA) &Sterilization process.

2| | Isolation ofpathnpen from discased leaf,
[dentification: Pathological specimens of Brown spot of rice, Bacterial hlight of rice, Loose smud of
wheat, Stemn rot of mustard, Lete blight of potato; Slides of uredial, tefiel, pycnial & aecial stozes of
Luwceinia, Few vival and bactevisl plant discases. [

¥i

PRACTICALS IN ATFLIED MICROBIOLOGY-1
[solation ofnitrogen fxing bacteria ffom root nodules of legumes.
|Erumeration of thizasphere to non thizosphere population of bacteria, |
lsclation of antagonistic Pseudomaonas from soil.

Microscopic observations of root colonization Ly VAM fin i,

Isalation of Azospirillum sp. from the roots of yrasses,
Teolation of phyllosphere microflora.

Eserlation of P splubilizing HCreorganisms.
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FRACTICALS IN APPLIED MICROBIOLOGY-2
Winec production.
[solation of lactic acid bacteris from curd,
Isolation of lpalytic organisms from butler or cheese.
Immobilized bacterial cells for production of hydrolytic engymes.
Enzyme production and sssay — cellulese, protease and amylase.
Imimabilization of veast,

{eetation of cellulolvic ehd anzerobic sulphate reducing bacterin.

Tsolation and characterization of acidophilic, ailkalophilic and halophilic bactgria.

|
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L || Cubtivation of Spiruling, & Chiorells in lab for biofirc] ,
2. Visit to NBAIM, Mau, Yaranasi (Kashil/ IMTECH (Institute of Microbia) Technology),
Chandigarh for viewing Cullure Repository

. || Wisit to biofertilizers and biopesticides unit to un derstand about the L’:q'il operation progedures
4. | | Mushroom cultivation far Protein i

‘. O &



IS. Alcohal production. from Sugarcane Juice. AR |

Suggested Readings:
Course Books published in Hindi may be prescribed by the Universities.
I MEIEOEREEER BOOOGEE ARGSESH MFF | SRES SO0N FOSOSES BOD BODR DESED DAGZEER
FERATAE MEOMEEE BEGR
2. DOTORDEEE POSSOED BESENOS-1 Dhankar - Shamma - Trivedi ISBN Code: 978-81-B142-697-0) 65, RBD
Publishing House Shivajl Nagar Civil Lines,Jaipur - 302006 ( Rajasthan )
3. EIBEOBICIE POGOERD PEEGIGE AENE-IZ-1 GUGT BIDEOIC BIBIGID . DUBIGD BEEEEET
HEED JOECDS BRIEIEEE EOOD - 2018 [
4. Practical Botany (Part 1) ISBN #:81-301-0008-8 Sunil D Purohit, Golam K Kukda & Anamika Singhvi Edition:2013
Apex Publishing House Durga Nursary Road, Udaipur, Rajasthan ( bilinguaf)
5, Wiodem Mushroom Cultivation And Redipes (hindi} (hbjISEN : 8788177545180 dition : 01Yaar - 2017 Author | Singh
Riti , Singh UCPublisher : Agrobios (India)
E. Biofedilizer Froduction Manual (hindi) (hk) ISBN : 878817754 1274Edition - 01 Year - 2014Author ; Gehlat D Publisher
: Agrobios (Indig)Language : Hindi
Aneja, K. R 1993, Experiments in Microbiology, Pathology and Tissue Culture, Vishwa Prakashan, New Dolhi.
Dubey, R. €, and Maheshwari, D.K. 2012, Practica] Micrcbiology, S. Chand & Company, Pvi, Ltd,, New Delhi.
- Kodo, C.1. and Agarwal, H.C.1972, Principles and techniques in Plant Virology, Van Nostrand, Reinhold Company,
ew York.
Madhavee Latha, I*. 2012, A I'extboak of Immunology, 8. Chand & Cumpaljp:,' P, Ltd., New Delhs.
Pandey. B.P. 2014 Moclern Practical Botany, {(Vol-1) 8. Chand and Company Pyt [ td., New Deiki.
Sambamurty. A.V.5.5. 2006, A Textbook of Algae, 1. K. International Publishing House, Pvi. Ltd.,
Singh, R. P. 2007, Microbial Taxonomy and Culture Techniques, Kalyani Publication. New Delhi,
hitps - /agrimgon, com'wp-content/uploads Mashroom-cyiture pdf’
Jinhb.gov.i ‘Cultivati
0. bups.fwwwk-state edu/fungi/Greeting/Publications files/ 200640 20Handbook, pdf
I.  Sen, Surjit. Acharva, Krishnendy, Bai Manjuls 2010 IBSN - 078 03.88747.73.5 - Biofertilizers and Bippesticides
Jechnoworld, Kolkata
12, wnany. vk ;
13, hiodiwww. gbv. de'dms/tib-ub-hannover/75 130294 5.pdf
14. Hochman,Gal, Zilberman,David 2014 TBSN-1461493285- Algae Farming and Its Bio-Products Springer
18. Gokare A. Ravishankar | Ranga Bao Ambati 2019 Handbook of A Igal Technologies and Phytochemicals Volime 11
Phycoremediation, Biofuels and Global Biomass Production Print ISBN; 9780367178102
i%. Amos Richmend Ph.D., Prof. Emeritus, Qdang Hu Ph.L 2613, Handbook of Miecroalga| Culture: Applied Fhycology
and Biotechnology, Second Edition Print ISBN:97804 70673898
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This course can be spted as aa elective by the students of following subjects: Open to all but special for
E.Sc. Biotech, B,S¢. Microbiology, B.Se. Agriculture, B.A, {Cursiiis), B.A. Archaeclogy, B.A. Geology, BAMS.

[ Suggested Continuous Evaluation Methods:
- Continuous Internal Evaluation shall be based on allorted Assignment and Class Tests, The miarks shall be as follows:

Internal Assessment ' Marks
Class interaction 5
Qi 5
Seminar 7

Minor field work/excursion/lab visit/iechnology dissemination etc.
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Course prevequisites:

- Qualification: To sudy this course, a student must have qualified 10+2 with Biology/| NSOF level 3 from Sector Skill Councils /
Diploma holder fror iT1 in (Biology’ Agricuiture/ Biotech/ Microbiology/biomedical Science.

Facllities: Smart and Interactive Class

Crber Requisites; Video collection, Books, ' Ds, Access to On-line resources, Displey Charts

Lal Requisites: Microscopes, Stains, Dissection box, Haemocytometer, Specimens, Permanent slides, Autoclave, incubator,

Oven, lnminar flow cabinet, balances, Fermenter, Anserobic jar and Spectrophotometer. |
Suggested equivalent online courses: [
futurelearn.com/courses teaching-biology-ins piring-students-with-plants-in-science _
hitps: /microhiclosyeaciety org/publication ‘education-outreach-resources hasic-practical-microbiclopy-a-menyal himl
i Hile 792 Sd8ad f7h3075] 75e.pdf

7 tpsfwwn.edx. onle e
< hiparwew.anoos-1 S comdtags microbio] oy

inttpscw o wder v Comd fopicmiatobivlog

| Programme Class: B.Sc. [ Certificate Course In | Year1 | [ Semester: T | i
Microbial Technology & Classical Rofany [ | Piper-I
Subject: Botdoy '

Course Codey RO40201°T Course Title: Archegoniates sng Plent Architecture

‘gurse ouldimes;
Adier the completion of the course the stodents will ke able o [
l.  Develap critical understanding on morphology, anatomy and reproduction of Bryophyles, Preridophyvies and
CIVITIOSPENTS
2, Understnding of plast evolution and their tansition to land habitat,
L Understand morpholagy, anatory, reproduction and developmental changes therein through typologicsl study sk
create a knowledpe base in understanding the basis of plant diversity, coonomic values & taxonomy of plants
4. Lnderstand the details of cuternal and intemal structures of flowering plants, '
Credi: 4 Caie Compulssry

Max, Marks: 25+78 in. Passing Marks:
I |
Tetal No. of Lectures-Tutorisls-Prectical {in hours per wesk): 4-40-0
L
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Introduction to Archegoniates & Bryophytes |
Unique fegtures of archiegoniates, Bryophytes: General characteristics, adaptstions 1o land

| habit, Range of thallus arganization. Classification (up to family). marpholpgy, anatomy and

{ be included . peonomic inportance of bryophytes .

reproduction of Riccia, Marchantio , Anthoceros and Sphagium. | opmental details nato
p e 2

=1

ii

Fieridophivies
General characteristics, Early land plants (Rhywia). Classification {up to family} with
|¢xamples, Heterospory and seed habit, stelar evolution, economic impartance of Peridophytes.

Hil

Gymnosperms '
Classification and distribution of gymnosperms; Salicnt features of|Cycadales, Ginkgoales,
Coniferales and Gnetales, their examples, structure and reproduction: econamic importance

(43

Pelaeobotany [
| General aceount of Cycadehiicales, Bennetitaies and Cmdailzle:.;iﬂw]ﬂgjual finee scale;
Brief account of process of fossitization & lypes of fossils and study tefhnigies ; Contribution
inf Birbal Sahni '

Angiosperm Morpghology (Stem, Rools, Leaves & Flowers, Infiorescence)
Marphology and modifications of roats; Stem, leafand bud. Types of inflorescences;
| flowers, flower parts, fruits and tvpes of placentation; Definition and types of seeds,

Vi

Plant Anstomy: Meristematic and permanent tissues, Organs {root] steny and Jeaf). Apical
| meristerns & theories on apical organization - Apical cell theory, Histogen theory, Tunica -
Corpus theory. Secondary growth - Root and stem- cambium (structure and function} annular
rings, Anomalous secondary growth - Bignonia, Buerhaavia, Dracaems Nyetanthes
|

v

Reproduciive Botany ,
Plant Embryalogy, Structure of sicrosporangium, microsparogenesis, , Srucoure of
|megasporangium and its types, megasporogenesis, Structure end tvpes of female gametophyie,
types of pollination, Methods of pollination, Germination of pollen grain, stiucture of male
gametophyte, Fertilization, structure of dicot and monocot embryao, Endesperm, Double
iptilization, Apomixigandpolvembryony, Ll 1]
Falysolegyi Pollen structure, pollen morphology, policn allergy , Agplicd Palmblogy:
Ragic concepts, Palaeopalynology, Aeropalwnalogy, Forensic pa[:-nolngirv. Rale in taxanomic

tvidences, |
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" Suggested Readings:

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

| BEZEEET EIDOGRT (HBEERDT ) Elﬂﬁ[’lﬁ B, TE0E0E 2EEBEN, DEDAHT, AROREREEDIE
[EETENOGRETEE | DEATIZGEENEN EEE BEAE- BEARRAN FERARZO0 . TOOF - GEEE |, DEI55 ©
dnE ERDERIT: BESIFCE DREAZZE |7I5R

. HERIGIENER ERAEOIE EIEEITC (EOISTGGAE 20258EY FIOETAGEEAE 246
BEYEEZOD BEBET) ARG -TREE, DADEA GI8 BED BIEIESF BEGERET DERISND, AOAC

3 BE3T SEENNERDER SEERMER EEHIEEE 8 UNED DIEOGE 217 3REZO0GT OECEEE
EAEEREDES

4 TEH BENRE & FRAREGRER mtii 201, REEIIFE AEEEEDE TRO0OE REIEn PEF VHHR
HTEIGEEEE DERERDEOE

Gangulee H. 5 and K, Kgr 1992, College Botany Vol. Tand [l (New Central Book Agency)
Bhatnagar, 5.F. and Moiwa, A, (19596), Gymnosperms. New Age liternational (P) Lid Pubitishers, New Delhi, India,
Parihar, N.5. (1951). An iptraduction to Embryophyta. Vol, |, Bryophyta, Central Book Deport, Allahakad.
Rashid A (1999) An Introduction to Plevidophyta, Wikas Publishing House Pyt, Lid, New Delhil
Sharma OF {1999) Textbook of Pleridupiuw Macrdillan India Ltd. Delhi,
Vashishtha BR, Sinhs AK and Kumar A (2010) Botany for Degree Students — Preridophyta, S. Chand gnd Company,
Vashishtha BE, Sinha AK and Kumar A (2010) Botany for Degree Students — Gymnosperms, 8. Chand and
Parihar NS ( 1976) Bm]ugy and Morpholegy of Pteridophytes. Central Book Depot.

Bhatnagar SP [ 1996) Lu}mnospenris, MNew Ave International Publisher,

My Pandey BP (2010) College Boteny Vol 11 8, Chand and Company, New Delhi

1. Mahesward, P, 1971, An Introduction to Embryology of Angiosperms. MeGraw Hill Book Ca., Londcn

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

Li. Bhojwani, 8.8, and 5, 1, Bhatagar. 2000. The Embryology of Angiosperms (4th Ed.), Vikas Publishing House,.

14. P.K.K, Mair- A textbook of Palnolosy,

5. Johri, B. M, 1984, ]'mbryqlug} of Angicsperms, Springer-Verleg, Berlin,

l6. Dulla A.C. 2016 Bewany for Degree Students. Oxford University Press,

17, E.J.Eames. Morphology of Vascular Plants, Standard University Press.

18 Dickinees, WO, (20007, 1nte_g,ratr-ﬁ Plant Anatomy, Harcours Academic Press, 1S4,

149, Fahn, A, (1974). Plant Angtomy. Pergmon Press, LISA,

20, Twert, R {2006) Esew’s Planl Analomy: Meristems, Ceils, and Tissues of the Plant Body | hejr Struciare, Tunéidon
and Drevelopmeni. dohin Wiley dnd Sons, Ine,

R -

B.5¢. Forestry, B.Sc. Agriculture

This course can be opled as z%flrntnt hy the students of following subjects: Open 1o gll but spegizl for B.5c, Biotech, |
Fharma, B.A. (Curators), B.A. Archaeclogy, B.A. Geology, BAMS

Suggested Continuous Evaluation Methods:
Continuous Internal E w.]uaimq shall be based on allotied Assignment and Class Tests, The marks shall be as follows:

! internal Assessment Marks
Class interactian 5
Ciuiz 5
T Semina : T 1
TRy B P s T 5 T T
Assignment (Charts/ flora/ Rurai Service/ Technology Dissemination) £
' 25
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™ Courss &rmquisﬁtm: i N

Qualificstion: To study this course, & student must have gualified 10+2 with Biojogy NSOF level 4 fram Sector Skili
Coungils / Diploma holder from 1T] in (Biology/ Agriculiure’ Forestry),

Facjlities: Smart and Interactive Class ,wift facillty

Other Réquisites: : Videos,Books, CDs, Flore, Herbarivm, Access to Ouo-ling resources, Dicplay Charts

Suggested equivalent online courses:

htigs "apal:g:m Qg}_,_m’g-

hitp:Swnanw? | gstrellamountain, c:d.y!gml.h faraboc/biokk, B1Lrhﬂc}kﬂmmrs hirml
hips: wowny seiencelearn, ourees' T (-pla

hitips:/palagn Lorgl




| Programme/Class: Cerfificare Conerse In Microbial Year: | Semester: 11
Technology & Classical Botany Paper-I (Practical)
Subject: Botany
Course Code: BO40202P | Course Title: Land Plants Architectyre

Course outeomes:

l.
2,

wh

The students will be made aware of the growp of plants that have piven rise to land habit and the flowering plants,
Through field study they will be able 10 see these plants grow in nature and become fzmiliar with the biodiversity.
Students would learn to creste their small digital reports where they can capture the zoomed in and zoomed out
pictures as well as videos in case they are able to find some rare structure or phenomenci related to these plants.
Develop an undersunding by observation and table study of representative mF'ﬁbCi‘i of phylogenetically impartan
groups to leam the process of evolution in a broad sense, |

Understand marphaology, anatomy. reproduction and developmental changes therein through typological study and
create 8 knowledge base in understanding plant diversity, cconomic values & taxenomy of lower group of plants
Understand the camposition, mixdifications, intemnal structure &architecture of flowering plants for becoming g

Botamist, [~ Wl

Credits; 2 1 Care Compulsary

Max. Marks: 25+75 : Min, Passing Marks:

Total No. of Lectures- T utorials-Practical {in hours per week ): (Hi-2

Limit Topie | Mo, of Lectures
I Bryophytes: | | ' '
Marchantia- morphology of thallus, W.M. rhizonds and scales, V.5, thallus through t

CGemma cup, W.M. gemmae (]l temporary slides), V.8, antheridiephore,
archegoniophore, LS. sporophyte (all permanent slides). Sphagmem- morphology,
W.ML leat] rhizoads, opercilum, peristome, annulus, spores (temporary slides);
permanent slides showing antheridial and archegonial heads, i..5. capsule and
ProACIEma, gLt — 0

0 Pteridophytes:

Lycopgdiune: Habit, stom 1. %, stobilus V. 5., Sefaginefla: Habji, rhizopbore 1. 5.
stem T . 5, axis with strobilus, V.5 of strobilus, Megasporophyil and i i
microsporophyll, : '

Eguisetum - Habit, thizome and stem T.5. and V. S, of strabilus)
Aralla — Habitat & its struciure |

—f—

i | Gymngsperms
1. Cpeay— seedling, coralloid root and coralloid reot T. S, T. §, of leaflet and f
Rachis, micro and megasporophyll, male cone V. S., microsporophyll T. 5. entire
and V. ». of ovule, Minus - Branch of indefinite growth, spur shoot, 1. % of old stem
and needle R.1..5 and T, L. S. of stem, male and female cone, ¥.5. of male and
female cone. |
2. Ephedra & Thyfer: Habit, stem T, § | young and matre), leaf T. 5, male and
_ fentale srobilus, V. 5, of male and female cone, ovule V. 5. and seed.

v Palaecbotany & Palynology

1. Morpholoey of Rinmia and fossils gymnosperms & other groups, (I 6
2. Visil Birbal Sahni [nstitote of Palseosciences or virtout conference with their scientis
to feari fossilization. |

3. Mark and khow sbeut Indian geographical sites rich in plant fossils.

v Angivsperm Morphology

To study diversity in leaf shape, size and other foliar festures,
Tostudy mongpodial and sympodial branching. 8
Morphology of Fruits

Inflorescence types- study from fresh/ preserved specimens

Flowers- study of different types from fresh/ preserved specimens

Fruits- study from ifferent types from fresh/preserved specimens

Stody of ovules {permanent slides! specimens‘photographs)- types (anatropous,
orthotropous, amphitropous and campylotropous)

Modifications in Roqts.stems, leaves and inflorescences ,

SRR R e
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Flant Anstomy:

| Nyctanthey

[ scction cutting and permanent slides, |
Study of intemal structure of dicot and monocot leaves,
Study of structuse of slomata.

¥i | Mormal & Anomalous secondary thickening - Rigronia, Dmci':ém, Boerfaavia dfffusa, | ]

Study of primary and secondary growth in the root end stem of monpeots and dicos by

T

Reproductive Botany

Structure of anther, microsporogenesis and pollen graing
Structure of ovule and embryo sac development (through slides),
Study ol embrys develupment in monocols and dicots,

Study of secd germination.

L ]

Cratafaria, Rowgainvillea by microscopic observetion,

Vegetative propagstion kv means of cutting, budding and graﬂmﬂ exercises
Study of pollen morphelogy of the fol Iﬂmng plants -Hgbr'.cm Fingd, Balsam, Ivora,

. ! 7. Caleulation of pallen viability percentage using in vitro pollen | geres ||r=ﬁ1lun technigues,

| Commerclal Uses and Froduction technology |
Vil 1, Azaila produdion
2. Praduttion technology of Resins

landscaping.

3. Production and propagation of Ornamental Pieris, Cycadales, Coniferales for

4. Lab method for aualitative testing extzaction of Ephedrine , IaJtul and Thyja oi].

Suggested Readings:

it EEEE.’_EEE ERZOEEH QOZH5EE EEE 110 ZEEE EATE 3EBAEOT £ET EREE LIEIEL
BFEGAAR BRAFGED ARRIAE GOEE

FRRGBINAES FRRATAT FHAOMAE ARG 1, 0, || FEORERAG RIRGE ARNEn SRIIEED
EERHERAERLE DRREEES MEMGRLE BRE 2 HEG -HEnn nnnEnee 6ne EORE EEHER
IEIMEEE -DOEEEIT BOSERGD, GEA0

| =amqmras | mARTN EEr e nmAEER] | BT oSREETE S Eamesn
piehalirdd b Relihdueblald it 13- ft THRE TR i i i i

. ] i
EEEEER EéEEEEm il ‘EEEE-u

Pandey, BF and Chadha. 1997, Botany Vol. 1. Vikas Publishing House.

Sanira, 5C. 21}05 ,C'nilcge Botany Practical Vol. I New Ceitral Book Agency (P) Lt-|:1

Course Eltmh‘ pubiished in Hindi may be prescribed by the Universitiex.

Pandey, BF and Trivedi, P.S. 1997, Botany Vol. I{10th edition), Vikas Fublishing House,
Pandey, BP; Misra; Trivedi, P.S. 1997. Botany Vol. 1. Vikas Publishing House.

Santra, SC and Chatterjee, 2005, College Botany Practical Vol. 1. New Central Book A gency (P) Lid.
Kumar, § and Kashyap. 2003. Manual of Practical Algae. Campus Books International, New Delhi
Bendre and Kumar A text book of Practical Botany. Vol 1,11, Rastogi ijub Meerut.

Suresh Kumar Amar Singh Kashyap Manual of Practical Algae.. Campus Books Internet, New Delhi,

| Assignmentiand Class 1ests. | he marks shail be as follows:

This courge can be opted as sn elective by the students of following subjeets:
Open to &l but speciaf for B.S¢, Biotech, B.Sc. Forestry, B.Sc. hgi:uimre, B. Pharma, B.AL
Suggested Cootinuous Eveluation Methuds:Continuous Internal Evaluation siall be based on allottied

Intermnal Assessment Maris |
i Class Interaction 1 1 6
Field wark fvirtuzl/E-learning /Participation in group discussions I 7
lnuustrgi:ltl or Centrei leborgtory training of two weeks in summer Winter [ iz
(Compulsary)
is
|

F




Course prtrtqulﬂiinl_-s: I

Qrualification: To study this course, a student must have qualified 10+2 with Biology/ WSOQF level 3 from Sector Skill
Councils / Diploma holder from IT] in (Biology Agriculture/ Forestry),

Facilities: Smart and Interactive Class
Other Requisites: Microscopes, Stains, Dissection box, Heemocytometer, Specimens, Permanent slides. Autoclive,

incubator, Oven, laminar flow cabinet, balance

Suggested equivalent online courses:
i ieowd. easvbiolomvclass, c:rrm."tnm: botany
hitipes wwent 3 hotany ube.cal

| http: J"'rar.:ﬂl:l!g cavehilluwi, e:iw’hlg ﬂ:rm-'bll"rwmnhcd 3.1.htm

hitpe .hil lu

Bt/ m,m;ﬂr‘, P ﬂgﬁﬁt..pjf

https:iinrg icgr.gov.in/library/nrg/nrg pdf
hims:/agritech.maw.ac.in‘banking/mabard pd’Azolla%20CulivationModel projet on Azolla cubiivationpdl

http://armoldia.arboretum. harvard. edu/pd farticles/ 1977-37- 1 -propagation-manusi-of-selected-gymposperms. pdi
https:Awww. fs. fed us'rm/pubs_other'wo_ AgricH k Agri 27 153 _175.pdf
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Diploma in Plant Identification, Utilization & Ethnomedicine

Diploma in Plant Identification, Ur:'!fzarid:m & Ethnomedicine

Programme /Class: Dipdonma in Plont Identification, Uddlization & Ethnomedicine Year: I

Semester; 111
Faper-l

Subject: Botany

Couirse Code: BO40301T

| Course Titte: Flowering Plants Identification & Aesthetic Characieristios

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

classification,

Bk

curtent taxonomy of & major plam family.

|.  Ta pain an understanding of the history and concepis underlying varicus approaches to plant taxonomy and

T |earn the major patterns of diversity among plants, and the characters arl:d types of data used to classify plants,
To compare the different spproaches 1o classification with regard to the analysis of dea,
To become familiar with major taxa and their identifying characteristics, and 1o develop in depth knowledge of the

Tadiscover and use diverse laxanomic resources, reference materials, herbarium coliections, publicstions,

5
fi.  For the entrepreneur career in plants, one can establish a nursery, Start a landscaping husiness, Set up e farm Or
Run & plantation consultancy firm 1 | A :
Crodits! 4 Core Compulsary
Max Marks: 25478 Min. Passing Marks:

| Total No. of Lectures- Tuteriale-Practical (in hours per week | 4-0-0

Unit

N Tapic

T 'Hnl.. of Lectures
(6dhrs)

Tuxonvmic Resources & Nomencialure
Components oftaxomemy (identification, nomenclarure, classification) : Taxon omic
resotrees: Herberium- functions & important herbaria, Botanical gardens, Flora,
Keys- single access and multi-access. [ |

Principles and rutes of Botanical Nomenclature according te ICN (ranks and names:
principle of priority. binomial system; type method, auther citation, valid-
publication),

Types of classification & Evidences
Artificlsl, natural and phylogenetic, Bentham and Hooker (uplo serics),

Engler gnd Prantl (upto series) angiosperm phylogeny sooup (ARG 1Y) classification.

Introduction to laxonomic evidences from palynology, cvtolagy, phytochemistry &
Molecufar biology data {(Protein and Nucleic acid homalogy),

1)

Identification of Angiospermic families -I: (Families can be chesen University
wise as per local svailable flora) _

A study of the fullowing families with emphusis un the morphological peculisrities
and economic importance of its members (based on Bentham & Hooker's svstent)
Ranuncuolaceae, Malviceae, Rutaceae, Fabaceae, Myriacese Clucurbitacese,
Rubiacese, Asteraceae, Apocynaceae, Acanthaceae, Asclepiadacese. Sclanacene.

nr

Identification of Angiospermic families -11: (Families can be ¢krosen University
wise a8 per local available flors)

A study of the [ollowing fimilies with emphasis on the morpholagical peeuliarities
atrd economic importance of its members (based on Benthar & Hooker's system -
Amaranthaceae, Euphorbiacene, Papaveraceae, Apiacese, Lamisceas,|
Orchidaceae, L iliaceae, Musacese, Poaceas,

~i
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Vv [ Modern frends in Plant taxenomy: | 1 T d
Brief idea on Phenctics, Biomeirics, Cladistics ihMenophvletic, pu]y‘ph}']eﬁc and
paraphyletic groups; Flesiomarphy and spomorphy).

[T 1 TOOLS & SOFTWARES IN PLANT IDENTIFICATION- AN
Vi | GIS { Mapping of (i} Patterns{ii) Features (iil) Quantities
| OPLZ.OI0HLIYLIP - Freo Phylogenetic Software,
Digital Taxanomy (e-flora), Description Language for Taxanomy -~ DELTA
I Internet directory for botany. [ |

-4

Computer nsage & Android Applications

Vil MS Office: PPT, Microsoft Excel, data entry, graphs, apgregate fimetions, formulas and
functions, number systems, canversion devices, secondary storage media.

{GPS tagging, Plant Idemtification Apps, |

Adsthetic Characteristics of Plants: [ i
VIl Aesthetic characteristics of plants, English, alian, French, Persian, Mughal and Japanese
gardens; Features of a garden {Garden wall, Fencing, Steps, Hedge, Edging, Lawn, Trees,
(sirubs and shreblberies, climbers and creepers, rockery. Flower beiis, Shrubbery, Borders,
Water garden). Some Femous gardens of Indis. Conservalory, green houses, Indoor
garden, Roof garden, Toplary, Bonsai. |

Suggested Readinps:
Course Books publisiied in Hindi may be prescribed by the Universities,

i 1. BHBREA0EDE EEAENEE 329ECEA (AEGGHGGEE EEEEIEE MBERGHGEITEE BiEE

TREAFRERE ZITLE) BOOR -BEEQ, FHEET FOR SEF AABOSED MUEODEE DEEEINN BEZE

1. DOPE RE IDEDEFREEIEE BEZOF MOOPE6 ©7. DRERER COORE BOED GRGERE

. Propagation And Nursery Management (hindi) (hh) ISEN - 97881 T7546200Editicn : D1 Year : 2016 Author - Pandey
| S.K. . Spni N.Publisher : Agrobias {India) |

& fr A_F"-f‘-ar Singh. W’qﬁﬁ?ﬁ Plant Taxononsy {Aa Old and Rare Book | fion the catcgory Avurveda in ourBooks
collection, Utter Pradesh Hindi Sansthan, Lucknow

Lad

Cb Plant Svstematics, Arun k. Pandey & Shruti Kansans, 2020, laya Publishing Hopee

2 Role, P.|V, and Vaghan|, ¥, {1986} Field guide to the common trees of T ndis. Cafiprd University Press; Bombay,

3. Hrandis, I (1906) Indian Trees (1 ondon, Sth edition, 1971, International Rrwde | Tistribarrors: Dehra Do

| & Dallwiz, M. 1, Paine, T, A, and Zurcher, E, 1. (2003}, Principles of interactive hg].rs t.h i delta-inik ey com

3. hitpsziwiw.naace ook Ssehool-improvem entict-mark/ '

6. lntps:/ 'www. socitm. gov.uk, (2002) Learning in the 218t century Executive bricfing A Socitm Insight publication, Jufv
2002 Soertm.

7.K. B. Anjaris, (2015 Elecironic Herbarium and Digiial Database Preparation of Common Trees of Anand Distric,
Gujarat’ MEP submitted to UGL, WRO, Pune 2015 {unpublished)

8. Lizeron Eremias and R, Subash.(2013) “E-Content Development: A Milestone in The Dyramic Progress OfE-
LeamingT International Journal of Teacher Educational Research (LITER) Val.2/Na. 1 Hanuary, 2013 1S5N: 2319- 4642

Y. Pandey, BLP. ZUG7. Botany for Degree Studenis; Diversity of Seed Planis and Ihi:ir Systematics, Structure, Devielopmen
and Repmﬁunim in Fiowering Plants, 5. Chand & Compuny Ltd, New Delhi, _

10, Stace, GA. 1980, Plan| Taxonomy and Bivstatistics (2nd Ed.), Edward Arnold, Londen.

11. Singh, G, 1999, Plant Systematics: Theory and Practice. Oxford and IBH, New Delhi,

12, Dutta A.C. 2016, Botany for Degree Students. Oxford University Press, |

13. Davis, B H. and V. H. Heywood, 1963, Principles of Angivsperm Taxonomy. Oliver and Boyd,London.

14. Heywood, V. H. and D, M. Moote (Eds). 1984, Curremt Concepts in Plant Taxonemy. Academic Press, Londis,

15. Austin, R 2002. Elements of planting design. New York: John Wiley & Sons,

it Bertauskl, 1. 2005. Designing the landscape: An introductory guide for the Jan dscape designer, Upper Saddie River,
NJ: Pearson Prentice Hall. (1]

17, Thomas, H.. and 5. Wooster. 2008, The complete planting design course: Plans #nd styles for cvery garden, I endon:
Chetopus Publishing Groap,

TE. Scarfone, 5. 2007, Frofessional plamting design: An architeciural and horticulurg] approach for creating mixed bed
plantings| New York: John Wiley & Sons,

(1% Randhewg) G5 and Mukhopsdhvsy, A, 1986 Moriculgre in India, Allied Pablighers, y
'
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This course can be opted 25 an elective by the students of the following subjects: Open to all but specigl for B Sc. B|mﬂd:
B.Sc. Forestry, B.Sc. :‘meulture B. Pi:a.rma,B A, (Curators), B.A. Archeeology, B.A. Geclogy, BAMS

Suggested Continpous Evaluatios Methods:
Continuous Titemnal Evaluation shall be based on allotted Assiginient and Class Tests, The marks shall be 13

Assignment (Charts/|Flora/ Rural Service/ Technology Dissemination)

follows:
internal Assessment 1 M2 ks
| |
| Cless Interaction 5
' Quiz 3
Seminar i
8
25

Course preveg uis&ies:
Qualification; To study this course, 2 student must have qualified 1042 with Biclogy/ $QF level 3 from Sector

Skill Courcils / Diploma holder from 1T] in (Biology’ Agriculture/ Forestry),

Faeilities: Smart snd Interactive Class
Cther Regolsites: : Video collection, Buoks, Clks, Fiorg, Herbariom, Acoess (v Dn—iim respurces, Display

Charts

Sugpested equivalent mnling courses:
hitips:fwwnw, easyhi atnm-craa.mmw
httn:fegvankosh.aclind g4 a0
hitps:'wiww, deite-intkey.com” v-"-r-l{d_z;_ hitm ,
,I\_HQMME com/plant-id-for-hesinners kit

bt .Elm Eeig @;"{:Iaﬁmﬁcﬂ;tm,hg@

j_nL-': WA T *a.lis OF f7 DAEHES L.|'uu.m:|{.1 h.{t ]']:llh"'l.l'lﬂ jassilication,pil
! (hileDy %205 He20MNonebriteZi] f”ﬂg §51_&m2[|ppl pf!

-Hooker-s-classification-ofeplay

h’igdmac 11}0{1!'

=1 366008




Programme/Class: | Diploma in Plant ' | Yearm | | | Sememerim |
Fdentification, Uilizarion & Ethnomedicine | Faper-11 {Practical}
Subject: Botany
Course Code: BO40302P : | Course Title: Plant Identification technology T
Course ontcomes:

After the completion of the course the students will be able; !
To learn how plant specimens are collected, documented, and curated for a permanent record,

2. To observe, record. and employ plant morphological variation and the accompanying teseriptive
terminology.

3, Toguin expericoce with the various tools and means available to identify plants,

4. Todevelop ohservational skills and field experience.

5. Toidentifyv a taxonomically diverse array of native plants,

6. Torecognize common and major plant families.

7. ToUnderstand aesthetic characters of flowering plants by miaking-landscapes, gardens, bonsei miniamres

8. Compreliend the concepts of plant taxonomy and classification of Angiosperms.
Credizs: 2 Core Compulsory
Max| Marks: 25+78 | |Min. Passing Mariks:

Total Wo. of Lectares-Tutorials-Practical (in hours per week): 0-0-2

Unit Topic* Ma. of Lecture
*(Perform Any three experiments from esch unit as per facility) {60Hrs)
I Herbarium: Plaat collecting, Preservation end Documentation:

IV Stepwise Practicing Herbarium techniques: a, FIELD EQUIPMENTS, Global Positioning 7
Systern (GPS) nstrument & Collection of any wild 25 plant specimens b Learn to handie
Herbarium making teols c. Pressing and Drying of coliected plant specimens d. Special
treatments for all varied groups of plants €. Mount on standard herbarium sheets £ Label

them using Siandard method g Urpanize them and give Index Register Number |

Il Texonomic identification nsing plant struciure G i

2. Classify 25 plants on the basis of Taxenomic description (Plant Morphology, Anatomy, |
Reproductive pants, Habit, adaptation anomalies) according wo Bentham and Hooker natura
system of classification in the following families: Malvaceae, Fabaceae (Papilionaceas),
Solanecede, Svrophulariaceae, Acanthaceae, Lablatac (Laniaceae), Rubiaceae,

Iil identification during excursions B

o. Conducting Spot identification (Binomial Family) of common wild plants fom families
included in the thecretical syllabus (Jist o be provided) and making FIELD NOTE BOOK
and filling Sample of a page of field-book, used in Botanical Survey of hndia,

5. Describercompare flowers in semi-techrical languape giving V.5| of flowers, T.S. of
| ovaries, floral diagrams and Floral Formulae, Identify and assign them to their respoctive
||| families giving reasons, [ ]

-

IV || |COLLECTION, PRESERVATION AND STORAGE OF ALGAF, FUNGI .
BRYOPHYTES, PTERIDOPHYTES (Two each) !

Y Botanical Nomenclature & reporting Method:
8. Give nomenclatire 1o collected plants as per ICN rules and prepare labels as per BSI i
b. Author Citstlon, Effective Publication and Principle of Priority: To show a specime |
paper ;n Basjc strpcture of' & taxonomic Research published on & new species in taxonomic
journ

Vi JCOMPUTERS
1. Learning to use EXCEL Microsoft PowerPoint end Word,, WORKING 7

WITH FOLDER AND WINDOWS UTILITY., CREATE AND MANAGE
FILES AND FOLPER TREE, L

A ek R F7




Y. s 'R S -

(T Prami_{:é"b_m_wsing different sites using search engines. practice and -

| understand different E-Mail services ~ Outlook, Yahoo mail, rediffimail etc. |
Practice Creating E-Mail accounts, Sending, Receiving & Storing of mails,

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

Vil Computer Application in taxonomy
1. Use Taxongmic Seftwares (Dichotomous Key) *
2, Pructicals on Phylogenetic analysis

3. Make line drawing of Plants for description

4. Using of plant identification apps on android phones

Vill i, Cheate & Bonsal of any plant ' B
2. Develop a miniature garden

3, Draw Layoats of various pvpes of gardens
4, Plant Prepagation methods practice

Suggested Rendings:
Course Books pﬂbﬁgﬁed in Hindi may be prescribed by the Universities.

IZIIRBEETEON ORITIET DIDERCE ORE 2 BEAR (EZIE COCEERT BED EEET BEIIR
EDIAZAN :EMIOIY TARADIT, BEII
BRIRETEODEE BREORIR EEEETEE FIE 3 EIEE (HOEA ZORIDEA 220 OO0 DOOE0
FERERED BIFETEE ERREMEE (SRR
CERIGEIER EOAEZED EL‘-EEHEIH L TE-55-1 0THIE GRIBI0ESN DY AEEOEGE
TIRIERE - BOEEIE TATOEAR AREE ERGGEE
BERYHADDE EEEEERR SBEERA3N II Auwhor Name: - Dhankar - Sharma - Trivedi RBD Publication House|
1. Day. S.C (2003 )A Art of Miniature Flant Culture. - Agrobios. Jodhpur, India.
2. Practical Taxonomy of Angiosperms By : R K Sinha iSBN : 9789386768520 1.K International Publishing House Py,
Led ' ' '
1. Day, 8.C. (2003 )Complete Home Gardening. (2003) Agrobios. Jodhpar. India,
2. Lhopte. ALM. (2003 ) Principles and Techniques for Plant Scientists. - Agrobios Jodbpurl Indig
3. Khan, M.R, (1995) Horticulure and Gardening.- NiraliPrakashan, Pune, India,
4. PramilaMehra Gardening for everyone-. Hind pocket book private limited, New Dehli,
5. Kumarsen V. Horticulture , Saras Publication
6. Ramesh Bangia Learning Computer Fundamentals.,., Khanna Book Publishers
7.Bose T.K. & Mukherjee, iD., 1972, Gardening in India, Oxford & TRBH PublishingCe.. New Delhi.
§. Sandhu, MLK., [989, Plant Fropagation, Wile Eastern Ltd., Bangalore, Madras,
9. Randhawa, G.5. and Mukhopadhyay, A. 1986. Floriculture in India. Allied Publishers. _
6. Bole, P. V. and Vaghani, Y. (1986) Field guide to the common trees of India. Oxford University Press:
Bombay, I
L Waomersley, 1. 8. 1981, Plant colleeting and herbarium development: A manual,
12, Brandis, D, (1906) Iﬁ]dian Trees (Londan, 5th edition, 19713 International Book Dis'l.ribzsmrs; Dehraldy |
13 Dallwitz, M. I, Paine. T, A, and Zurcher, E. J. (2003). Principles of interactive ke:.-'s,! hitpuy delia-
intkey.com

hiips:/waw, naace.co.ukischool-improvement/ict-mark/!
14 Manilal, K. S. and M, 8. Mukiesh Kumar (ed.) (1998) A Hand book of Taxanomy Training, DST,N,
Delhi
i5. Maik, V. N (1984) Taxonomy of Angiosperms Tata MeGrow-1ill Publication Com, il_.ld., New Dellu
16, Primak, R. B. (2004) A Primer of Conservation Biology. Sinzuer Associates, Inc. Publishers
17, Quicke, Donald, L. 1. {1993) Principies and Vechniques of Commemeoratory | axonomy. Blakie, .
Academic

and Professional, Lendon
8. Bingh G (2004) Piant §5-5tenﬁti:5:'?hwr:: and practice Ox ford and YOH Putrlishjng:fu. Pyt, Lid., New
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1elhi,
1%, Bridson, D, & L. Farman, eds. 1998, The Herbarium Handbook, 3rd ed. Royal Botanic Gardens Kew
{Reprinted 1959}, [

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

21.  Fosberg, F.R. & M.:H. Sachet. 1965, Manual for tropical herbaria, Int. Bur. PL Tax. & Mom., Regnum
Vegetabile Vol. 39, Ulrecht. .

22, lain, S.K. & R.R. Rao. 1977. A handbook of field and herbarium methods. ‘Today & Tomorrow's Printer
and Publishers, New Delhi, |
23, Victor, LE., M. Kockemoer, L. Fish, S.1. Smithies, M, Mossmer. 2004. Herbarium essentials:the Southe
Adrican Herbarium user manual. Seuthern African Botanical Miversity Network Report No. 23, SARONFT,

Friior i,

This course ean be up'mid &g an elective by tke students of the fu].lm'r'i.nit.-'-,hs._uhjccts: Open t_u; all but sp!:t.:i,ai for B.S|
Biotech, B.5e¢. Forestry, B.%e. Agriculture, B. Pharma, B.A. (Curators), B.A. Archaeology, BIA. Geplogy, BAMS

| Sugpested Contingous Evelustion Methods:

Centinuous Internal Evaluation shall be based on allotted Assignment and Class Tests. The marks shall be as
follows: '
Internal Assessment i Marks
T Class Interaction _ i 5
Botanics! Excursion- compulsory 1z
i Astignment g
! 25

Course preveguisiies: [ |
Crualification: | o study this course, a student must have qualified 10-2 with Biology/ NSQF level 3 from
Sector Bkill Councils / Diploma holder form IT1 in (Biology! Agriculture! Forestry). [ I
Faollities: Smart sa4d Interactive Class

Uriher Regquisites: § Video collection, Books, UDs, Fiors, Herbsrinm, Accessto Oa-line resources, Display _:
Cheris [
Lab Requisites: Microscopes (Compound, Sterev) Disseclivn box, stain, Herberium, Herbarium press,

. Bryers, Grinder, Reference Flora ' '

Supgested equivalent online courses:

L I [N e

Aoy Other ;

Rotorical Excursions: One tezcher along with a batch not more thas 7 students be teken! for boranical
exncursion to places of Botanical interest, one in each 1erm, [Tehere are female stydents in a batch of 7 students,
one additional lady teacher is permissible for excursion.

Lach excursion will sot be more than SEVEN days during college working days. T.A. and| DA, for teachers
and neo-teaching staff participating in excursions should be paid as per rules. Tour report duly cprtified by
tour it charge leacher and Head of the Department should be submitted at the time of practical examination.
For every study tour take the prior permission of the head of the department and Prmuipalf,

The marks will be counted under Iniernal assessmen and external assessment boihn extermnal psscssment
student will hive tw present his excursion report along with indusisial radnig, cenbal Labs visits and BSE ar
Muzeum vigite.In internal segessment he shall have (o label the campus plants with botanice] detafls‘develop

herbalfloristic gardmj.-’cmsqve plants in botanical parden/contribute specimens via collection |

iz




A project supporied along with photographs taken d during field qlu:!;r 1o be submined giving comprehensive
jdea
abowt different types of inflorescence, flowers and fruits
At least three field excursions at hills/Oceans/Theserts including one Cempulsory excursion 1o Botanigal
Garden, FRI/BSI and Ceniral National Herbarium {CWHY. Centrai Research Institutes/Hot Spots

Progearame /Cless: Diploria in Plant Year: I
Idensification, Utilization & Ethnowmedicine AL Paper-1

Semester: TV

Subject; Botany

Course Code: BO40401T

Course Title: Economic Botgny, Ethoomedicine and Phytochemistry

Course onfcomes:

1,

After|the completion of the course the students will be able to:
Understand about the uses of plants —will know one plant-one empiuj-mcm_.
Understand phytochemica] analysiz related to medicinally important plants and economic

2
products produced by the plants
3. know about the importance of Medicinal plants and its useful parts, economically unponam
planty in our daily life and also about the traditional medicines and herhs, znd its relevance in
muduﬂ times, i}
Credits: 4 | Core Compulsory

Mux., Marks: 25475 | | Min. Passing Marks

Total No. of Lectures- utarials-Practical (in hours per we&kj: d-1

9 - [No. of
Linit Tepic Lectures
) (Gikigrs)
y Origin and domesticetion of cultivaied plauis
Centers ol diversity of plants, origin of crop plants. Domestication and frroduction of crop planis. 7
| | Concepis of sustainghle development; cuitivation, production and figes of Cereals, legumes, |
| |Spices & beverages,
i

B L Commerciz! pro-dumon of Flowers, ¥ egcmhle:i,-;‘._ﬂ._rl?i‘_ﬁﬁﬁ {Tmﬁ_men ares \_'rlse_}__'_ R

i Botany of eils, Fibers, timber yielding plants & dyes
{Btudy of the plants with Botsnical names, Family, part used, and economic|uses vielding Edible

e essential oils; Sugar, Starch; Fibers; Paper, Fumitories &'»'Iasilcamrfen Rubber, Dyes, Timber,
hiofuel crops,

1 Comimercial greenhouse cultivation of rose, Gerbern, Gladiclus, Amu¢|un'-,l|[:umi‘w tomate,
bell pepper, cucumber, stawbersy & Fxotic leafy vegetables using ijmpﬂnnu

iV IPR & Traditional Knowledge _
1PR and Wi (TRIPS, WIPQ, Patent Act 1970 and its amendments, TIFAC, Nikbc, Rights,

Piocedure of obiaining patents, Worldng of patents, Infiingement, Eup:.-'hgmi Tiadwnams.
Greographical [ndicationy, Traditional Knowledge Digital Library, Prmcﬂ..ml of Traditional
Knowledge & Protection of Plant Varieties and Biotech inventions. | _ '

v Ethnobotany | I
Methoduiogies of ethuobstanical research: Tield work, Literature, Herbaria and Muses and other

gspects of ethnobotany. Impertance of ethnobotany in Indéan systems of medicine (Siddha, 8
Ayurveds and Unani), Role of AYUSH, NMPE, Cl-MAP and CARI
Tribel knowledge towards discase diagrosis, treatment, medicinal pEants, plant congervation and

ailivation.

¥l Medicinal aspeets T
B

Study of common plants used by tribes (Aegle marmelos, Ficus religiond Cynodan dacrndon,
Eelipta alha, Cralis, Ocimem sanctum and Trichopus zeylanicus) E!hnuhtstamt:al aspe:ct af
conservation and mansgement of plant resources, Preservation of pr.nw.‘u] forests in the form

of sacred proves of indjvidual species and Botanical uses depieted in our epics. r

W w%&/ﬁ% 4



Plants in primary heaith care: common medicinal plants: Tinospers, Acorus, Ceimmm, ?‘arrmf.-‘;r'c
and 4loe. Indian J’harmampela Quality Evaluation of crude drugs & pdulteration

VII | Pharmecognosy

Preparation af drugs for commercial market - Organolepiic evaiuation of drugs - Microsgupic
evaluation of drugs - Physical evaluation of drugs - Active and et constituents of drigs -
Classification of drug plants - individval drups - drug adulteration. Sources of crude rinlgs -
roots, rhizome, bulb, corm, leaves, stems, ﬂmw:rs fruits and seeds ;

organoleptic study (of Adharoda vasica, Andragraphis powiculate, Azadivachte indica,
Coriandram sativem, Datura wetel. Eclipra alba, Emblica officinalis. Ocinmm hmchrm
Phyllantkus amearuy, |Ricinus communis, Vinea rosea and Zingiber officinale. .

Herbai Preparstions & Phytochemistry ; [ 7
WIE | Collection of wild herbs - Capsules - comipresses - Elixirs - Glycerites - Hydrotherapy or J-Iherbal
bath - Herbal oils - Liquid extracts or Tincture - Poultices - Salves - Slippery elm slurry and,g: el
« Buppositories - Teas| Plant natural products . general detection, extraction and chammenmmn
procedures. Glyvosides and Flavonoids and therapeutic spplications.  Anthocyaning | mnd
Coumarins  and therapoutic applications, Lignans, Terpencs, Yolatile cils and Saponins,
Carolenoids and Mkﬁlmd% Carolenoids and pharmacological activities. [

Suppested Readings:
Course Books published in Hindi may be preseribed by the Universiiies.
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i, BIEAIERART EFEREET BOOGEGE (GREEEMTFIE INZDEE0 [DBOZICEBINES Tdm
IAAFAZER BEIEE; BEGC BIZE, NOGEE BEZ ERA e DOOEEET BEZECER, BEO3
2, BBEN BE DITGE ERIAZ0S IMERN HOTMNA W GIECEN BIZED 2730 SREAM

1 BEGIGIAIBALN BAT COTEED IEIOOEA GEAEAAE - Dhankar - Sharma - Trivedi
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This course can be epted as an elective by the students of following sebjects: Open te atl but special for B. Sc. Biotech,
_B.5e, Torestry, B.Sc, Agriculture, B. Pharma, B.A. (Curaters), B.A. Archacology, B?A Geology, B2 BAMS/

buggested Continuous Evaivation Methods:
! Continpous Internal Exaluation shall be based on allotted Assipnment and Class ‘E ests, The marks shall be as fioflowe:

Internal Assessment - Miarks
Class Interaction [ 5 T
Cuiz 5
I
Seminar 7
g

Assignment {Chartsf Hora/ Rural Service/ Techrology Dissemination)

p
L

i ml.ru pw-retjnm LEs:
Crualification: To study this course, & student must heve qualified 10-2 with Biologsy NSOF level 3 from Sector
Skill Counteils ¢ Diploma helder from IT] in (Biology! Agriculture’ Forestry),

Fueilities: Smart and Interactive Clnss

Other Reguisites: : Video collection, Books, CDs, Flora, Herbarium, Access o {}n line resources, INsplay Charts

Ei.iggesteli equivalent online resourses: I




Programme: Diploma in Flant Identification, Utilization & Ethnomsedicine ! Year: 1l F
LA N | Subji.:l:l Botany AR LU L
Course Code: BO40402P Course Title: Co mmerul.! Botany & Phy f.m:hem:tnl ﬁnn!wls

Semester: 1V Paper-Ii|

Course outcomes: After the completion of the course the students will be able 1o
1. Know ahout the commercial praducts produced from plants,
2. Gain the knowledge about cultivation practices of some economic crops.
3. Understand about the ethnebotanical details of plants.
4. Learn about the chemistry of plants &herbal preparations
5. Can become a protected cultivator, aromatic oil producer, Pharmacologist or quality analyst in drug company.

Credits: 2 Core Compulsory i

Max. Marks: 25+75 : Min. Passing Marks:
Total No. of Lectures-Tutorials-Practical (in hours per week): 0-0-2

i " Mo, of
Linit Topie Lectures

(Perform minimum any three experiments from cach umnit) {60hrs)

Economic Botany & Microtechnigue: _
Cereals: Wheat (habit sketch, L.S./T.S. of grain, starch grains, micro-chemical tesis): rice it |
{habit sketch, study of paddy and prain. starch grains, micro-chemical tests)
Legume: Pes or pround nut (habit, fruit, seed structure, micro-chemical tests)
Source of sugars and starches: Sugarcane (habil skeich; cane juice- micro-chemical
' tests); potaio (habit sketch, tuber morphology, T.S. of tuber to show localization of

starch prains. W.M. of starch} grains, micro-chemiecal tests,

Tea- lea leaves, tests for tannin

Mustard- plani specimen, seeas, tesis for {at in crushed seeds

Timbers: section of young stem,

Jute- specimen, transverse section of stem, tests for ignin on T.5. of stems and study of

fiber followmg maceration technique,

Study of specimens of economic importance mentioned in Unit I-& n
Commercial Cultivation [
Field visit 1o Green houses for understanding Floriculture & vegetables production
Development of hydroponics nutrient solutions & running models for cultivation of ;
vegetahles i
Development of hydroponics nutrient solutions & running models for eultivation of fodder
Cuitivating Medicinai and arematic planis & Essential oil extraction 7
a. l.emon grass/ Neem/ Zinger /Rose/Mmnt
Documentation from Traditional Knowledge Drigital Library, 7
Mark the Geographic Indications on Map,
Understand —Nakshtra Vatika. Naverah vatika and develop in your eollege
To extract the names of the plants and Botanical uses depicted in our epics. |
Visit NISCAIR, New Dethi
v Ethnobotany
Study of comumon plants used by tribes. degle marmelos, Ficus religiosa, Cinodot
dactyfaon 7
Visit a tribal area and collect information on their traditional method of treatment using
crude drugs.
Familiarize with at least 5 folk medicines and study the cultivation, extraction and its
niedicing! application,
\Observe the plants of ¢thnobotanical importance in your area.
_"-.r isit to an Avurveda cpllege or Ayurvedic Research Institute / Hmpu&f

& e Ry #
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- HLE S

[ VI | Instrumentatio h;_ﬂ‘d herbsl Preparations

Develop Capsules of herbs/ Develop Herbal cils/ Develop Poultice/cream 8
Analyse some active ingredients using chromatography /Spectrophotometry |
Vi | Pharmacognosy [ | 8

Crganoleptic studies of plants mentioned in the theory
1. Morphological studies of vegetztive and floral parts.
2. Microscopic preparations of root, stem and leaf,
3. Stomatal number and stomatal index.
4. Vein islet number.
3. Palisade ratio.
6. Fibres and vessels (maceration ).
7. Starch test
f. Proteins and lipid test

| Fhytochemistry: ' 7

VI Determination of the percentage of foreipn leaf in a drug composed of a mixture of leaves.
Dimensions of Calcium oxalate erystals in powdered crude drug.

Preliminary phytochemical tests for alkaloids, terpenoids, glycosides, volatile oils, lumnins

e Tesins.

lAny 5 herbal preparations.

Supgested Readings: Course Books published in Hindi may be prescribed by the Universifies.
| 1. Plant Ecology And Eepnomic Botany by Dhankar - Sharma - Trivedi, RBD Publicetion

2. DRBEFEFEERAEEDDED | : Thakur Publication
3. PHARMACOGNOSY ..Hindi Edition (Paperback Hindi, Dr. Akancha Rashi, KHUSHAL JAS WAND,
|

RM Publication
4. FREESICEOEEE CETENDY TEORLGZ DIE 2 AIET DEBE DAUOOE0 IT0 GEIE
BIZTE BEDIOER BAFEBOL FEIIRES BISE
Wallis,'T. E.|1946, Textbook of Phermacopnosy, I & A Churchil] Lid
.Roseline, A, 201 1. Pharmacognosy. MJIP Publishers, Chennai,
-Jain 5. K. 1989, Methods and approaches in Ethnobotany, Society of Ethnobotanists, Lucksiow.
4. Pal, DU & Jain, S K., 1998, Tribal Medicine. Maya Prakash Publishers, Calcutta. |
5. Datta & Mukerji, 1952, Pharmacognosy of Indian roots of Rhizome drugs. Bulletin No, 1 Ministry of Health,
Govi. of India. '
6. Young Ken, H.W.. 1948, Text Book of Pharmacognosy. Blekiston C., Philadelphia.
7. Bhakla, R.8., 2000, Forestry for tribal development. A1, Wheeler & Co. Litd., India.
B Raychudhuri, 5.P.. 199!, {Ed.) Recent advences in Medicinal aromatic and spice crops. Vol 1. Today&
Tomorrow’s printers and publishers, New Delhi,
9. Khasim .M Botanical Microtechniques: Principles and Practice- |
1. Bambamurthy, AVEE & Subrahmanyam, NS (2000}, Economic Beiany of Crop Planis. Asjatech Publishers,
ew Delhi.
1. Singh B.K and K.V. Peter. 261 4. Protecied cultivation of horticultural crops. New India Publishing Agency

LU

This course ean be opted as an clective by the students of the following subjects: Gpen ta all bt speelsi for B.Sc. |
Biotech, B.Sc. Forestry, B.Sc. Agriculture, B, Pharma, B A, (Curalors), B.A. Arch,. BAMS |

| Suggested Continuous F;vaiuatian Meihods:
Continuous Internal Evaluation shall be based on allotted Assignment and Class Tests, The marks shall be

as follows;

i Internal Assessment | Marks| |
i Class Imteraction -
Giz 5 |
& Serninar = i | ) 7 [
Assignment (Charts/ Flora/ Rural Service/ Technology Dissemination) B
L. N : 23

M2 vt oy 7



Course prerequisites:

Qua[liftalmn To study this course, a student wiust have qualified 10-2 with Biolpgy/ NEQF level 3 from Sector
Skill Councils / Diploma hoider fiom T in (Binlogy! Agricubure’ Forestry).

Encilities: Smart and Interactive Class [

Other Requisites: Video collection, Books, CDs, Flora, Herbarium, Access (o On<line resources, Display Charts
Lab yequisites: Repository of cconomic products, Microscopes! Botanical [Herbal Garden, TLC, Spectrophotometer.

Su,ggested equivalent online courses:

Hpe eurindia.collo Dovwnload pdfanddoc- 14461 5- ndf
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BACHELCR OF SCIENCE (BOTANY)

Programme/Class: Bachelor of Science Year TH Semester: ¥
o Paper-

Subject: BOTANY

Course Code; BO40501T

I Course Titie: Plant Physiology, Metabolism & Biochemistry

Course cutcomes:

After the completipn of the course the students will be able to;
1. Understand the role of Physiological and metabolic processes ffor plant growth and development.
2. Learn the symptoms of Mineral Deficiency in crops and their/ management.
3. Assimilate Knowledge about Biochemical constitution of plant diversity.
4.Know the role of plants in development of natural products, nutraceuticals, dictary supplements.

| antioxidants
|
{ Credits: 4 Core Compulsory

Max. Marks: 25475 in. Passing Marks:

Tota] No. of Lectures- Tutorials-Practical (in hours per woek) 4-0-0 | '
[ |
; ; | No. of
u Topic
nit P Lectures(6ihrs)

| Trangport of 1ons across cell membrane, active and passive ransporl, Composition of phloem

Plant water relztion, Mineral Nutrition, Trapspiration and translocstion jn phléem
Importance of water, water potential and its components; Transpiration and its significance;
Factors affecting transpiration; Root pressure and guitation.

Criteria of essentiality of elements: Role of essential elements; Symptoms of mineral deficiency
IN MAICK Qrops,

v

SEf, girdiingﬂcgglmcm; Pressore flow model,

t

Carbon Qxidation
Krebs cycle, Glyeolysis, fate of pyruvate- aerobic and enaerobic respiration and fermentation,
regulation of glhycolysis, oxidative pentose phosphate pathway, oxidative decarboxylation of
pyruvate, regulation of Krebs oyele, mitochondrial electron |transpart,  oxidative
phosphorylation, ATP-Synthetase, Chemiosmotic mechanism, P/O ratio, cvanide-resistant
respiration, factors affecting respiration.

Nitrogen Metabolism

Mitrate asgimilation, biclogical nitrogen fixation (examples of legumes and non-legames), |
Physiclogy end biochemistry of nirogen fixation, Ammonia assimilation (GS-GQOGAT),
reductive amination wd transamination, amino acid synthesis.

Lipid Metabolism & Photosynthesis

Lipid Metabolism: Synthesis and breakdown of triglycerides, -oxidation, glyoxylate cvcle,
gluconeogenesis and its role in mobilization of lipids during seed germination, voxidarun. :
Phatosynthesis: Bigments, Action spectra and Frbancement effect, Electron fransport system
#nd Photophosphorylution, C3 & C4 photosynthesis, CAM- Reaction and Significance

Plant Development, Movements, Dormsney & Responses

Bevelopmental roles of Phytohormones {auxins, gibberetling, cytokining, ABA, ethylene. !
autonomic & paratonic movements, Control and Coordination in plants, Photoperiodism
(SDF. LDP, Day neutral plants); Phytochrome (discovery and structure), red and far red-light
responses on photomorphogenesis, Seed physiology & Dormancy, Vernalization &

Senescenice
\

T
Cﬁf}v@,




" Biomolecules [ 18 TN
AL Carbobydraies: Nomenclature and classification; Role of monosaccharides (glucose, fructase,
sugar alcohols —mannitol and sorbitol); Disaccharides 8
(sucrose, maltose, lactose), Oligosaccharides and polysaccharides {swuctural-cellulose,
hemicellujoses, pectin, chitin, muellage; storage — starch, inufin),
Lipicls: Storage lipids: Fatty acids structure and functions.  Structursl lipids:
Phusphoglycerides, Lipid functions: eefl sipnals, cofactors, proslagianding, Introduction of
lipid micelles, monolayers, bilayers
VI Proteins: Structure of amino acids; Peptide honds; Levels of protein strocture-primary,
secondary, Ramchandran ploytertiary and quaternary; Isoelectric point; Protein denaturation 7
and biological roles of proteins
Mucleic geids: Structure of nitrogenous bases; Structure and funciion of nuclele acids Nucleic
acid denaturation &Re-naturation , MiRNA
VIII Enrymes: Structure of envyme: holoenzyme, apoenzyme, cofactors, cnenrymes and Yl {
prasthetic group: mechanism of action (activation energy, lock and key hypothesis,
induced- | fit theory), enzyme inhibition and factors aq'euting enzyme BCtivity,
Allosteric enzymes & Abzymes,
Phytonuirients, Wulraceuticals, dietary supplements and antioxidants,
e N o Ty e . o S-S v el Il ot W
Suggested Readings;
Course Books published in Hindi may be prescribed by the Universities.
1, BEERERER BARDAS DECTEAE OEF 607 EEEZE BEE0 .6 UdeUnaIRaRaEaTR
HiEERARE: FOEREEE BEEEIEE 623
2 DTRE DEEE BERNUYN DACGOED REC BER GERER CERT DEGE BEEEE FEE 3EE
BRABEOR AIOFECE BETEREOR ERED
3. DRl rONBREDED DA SEEGRENEOE, Madan Kumar, 2020,
4. Plant Physiology and BiccheristrylSBN #.81-301-0035-3Sunil D Purdhit, K. Ahmed! &
Gotam K Kukda Edition:  2013Pages: 368 + VIl Text Book (Hindi)
5. NRGD BERBAEDE [EE][H EDE BTEAD Dhankar - Shamma — Trivedi RBD Publishing !

ook -

Hﬂpkl.ls W.G. & Hiiner. N.P. Introduction to Plant Physiclogy (3rd ed. ) 2004, John Wiley & Sons.

A Handbook Om Mineral Nulbrition And Disgnostic Techniques For Nutritional Disorders OF Crops [ph)ISEN
QYRR I TT54337TEditkon ; OlYear : 2081 Awhor : Pathmanabhan G . Vanangamudi M , Chendrasekaran CN |

Sathwvamonrthi K Babo CR | Babu RC | Boopathi PNPablisher @ Agrobins (India)

| & Jain, ¥.K. Fundamental of Plan Physiclogy (7th ed,} 2004. 5. Chand and Company.
| 4 Salisbury, F.B. & Ross, C.W, Plam Physiclogy (4th ed.}, 19992, Wadsoworth I-"‘ubhshmg Company.
[ 3. Panduy, SN, & Sinha, B.K. Piant Physiology (4th ed.), 2006, Vikas Publishing House Pvr. Ltd.
| 6. Mukherjee, S & Ghosh, A, Plant Physiology (2nd ed.). 2005, New Cenrral Book Agency.
[ 7. Chaudhuri, D, Kar, D.K., and Halder, 5. A, Haudbook of Plant Biosynthetic Pivways 2008, New Central
Book. Agcnicies,
B, Vol D oand Voei, 146, Bio-Chemisiry ( 3rd ed ), 2005, Jolm Wiley & Sons,
9. Mathows, C.K., Van Holder, K.E. & Ahren, K.G. Bio-Chemistey (3rd ed.), 2000, Pearson Education.
| 10, Lehninger Principles of Biochemisiry. Sixth Edition. 2013. David L. Nelson, Michael M, Cox. Freeman, Macmillan,
| 11, Srivastava, HN. 2006, Pradeep’s Botany Vol. V. Pradeep Publications, Jelandhar,
| 12, Verma SK. Plamt Physiology and Biochemisiy. 5. Chand & Sons, New Delhi,
13. Buchanon, Gruissen and Jones. Plant Physiology & Biochemistry: Biochemistry and Molecular Biology of plants, 2000,
IL.K. International,
14, Remesh Gupta, Efficacy, Safety and Toxicity brings together all current khowledge regar:iin,q, nutraccuticals and their
potential toxic effects, 2016, Elsevier. '
| 15, HarborneJ B.1972 Phyiochemical Methods. John Wiley & Sons, New York.
| 16. Watson, I D., Baker T.A., Bell, & P., Gann, A., Levine, M., and Losick, R.. 2008 Molecutar Biology of the Gene 6th ‘
edition. Cold Spring Harbour Lab. Press, Pearson Pub,
17, PE. | Gupla. BIOTECHNOLOGY AND GENOMICS. Rasiogi Publicaiions, Tth Reprint { i+ Edilion). 20016-3017
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I-’ru_ng ime/C lass: Bachelor of Science

| This course can be opted as an elective by the students of following enh;ecl-z Open to all but |
special for following: B.Sc. Math, B.Sc. Statistics, B.Sc. Nutrition, B.Sc, Biophysics, B.S¢. Biotech,

Sugpested Continuous Evaluation Methods:Continuous Internal Evaluation shall be based on allotted Assignment and

| Class Tests
! internal Assessment Marks
. [ Class Interaction £ [
[ Quiz | 5
Seminar 7
Assigrment (Charts/ fiara/ Rurel Service/ Technology Dissemination) 8
| ,. 25 }

Course prerequisites:
| Qualifieation: To study this course, a student must have qualified 10+2 with Biclogy! NSOF level 3 from Sector Skill
‘ Councils / Diploma holder from 1T1 in (Biclogy! Agriculture’ Forestry/ Biotech! /Gardening) |

Facilities: Smart and Intersctive Class
Criber Reqguisites: Video collection, Books, CDs, Access to On-line resuurclas, Digplay Charts

Su-gjgested equivalent online courses: .
hmyr\m'h zla'u..mn-al cmh.i_nam;.',nm\ A~ plaﬂ.vnh\'s]clom. and- mmm_l‘-j_]l =778 |

i hups: -'-'W‘-\Wﬂaﬁmjmﬂgﬁ;mnfplml-ph\-smlﬂzvvﬁ'ee-lecm-rl -online-lulorials-lecture-notes-ppts-megs/ [
| hitpstiontinec Acin‘cecl® bl preview '

Year; L

" Semesiar: v
Paper-11

Subject: BOTANY

3 i ] Course Title: Molecular Biology & Bioinformatics
Course Code: BO405021] ]. ogy

Course outcomes:
After the completion of the course the students will be able to:
1. Understand nucleic acids, organization of DN A in prokaryotes and Eukaryoles, DNA replication mechanism, genetic cpdle

and transcription process.
2. Know about Processing and modification of RNA and translation process, function and regulation of expression,

3. Gain working knowledge of the practical and theoretical concepte of bioinforatics

Credits: 4 ‘ OO/ Elective

Mux. Marks: 25+75 | Min. Passing Marks:

Total No. of Lectures-Tutorials-Practical (in hours per week) 4-0-0

Mo, of

Linit

Topic

Leciures{60hrs)

Genetic materis!

Miescher to Watson and Crick- historic perspective, Griffith’s and Avery's transformation
experiments, Hershey-Chase, bacieriophage experiment, DNA structure, types of DNA,
types of genetic material. TINA replication (Prokarvotes and eukarvotes): semi-
conservative, INA tfeplication (Prokaryotes and eukaryotes): bidirectional replication, semi—

| | conservative, semi v:ilscr‘-nlmuuus BMNA priming, 0 (theta) mode of replication, replication af

linear, dsDNA | replicating the 5'end of linear chromosnime including replication enzymes,

5
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| Transcription & Regulation of gene expression 7 i
Iypes of structurgs of RNA (mRNA, tRNA, rRNA), RNA polymerase- various types;
Translation, (Preliaryotes and cukaryotes), genetic code. Regulation of gene expression in

| Prokaryotes: Lac operon and Tryptophan operon; and in Eukaryotes

Principles & Technigues of genetic engineering

Blatting techniques: Northern, Southern and Western Blofting, DNA Fingerprinting;
Molecular DNA markers Le. RAPD, RFLP, SNPs: DNA sequencing, PCR and 8
Reverse Transcriptase-PCR. Hybridoma and monoclonal antibodies, ELTSA land
. Immunodetection. Antibody Engineering,

Applications of Gepetic engincering

Pest resistant (Bt-cotton); herbicide resistant plants (RoundUp Ready soybean): 7
Transgenic crops with improved quality traits (Flavr Savr tomato, Golden rice);
Improved hortiqulfurnl varieties (Moondust carnations); Role of transgenics in
bicremediation (Superbug); Industrial enzymes (Aspergillase, Protease, Lipasel;
| Genetically Engineered Products, Biosafety concerns.,

Bininformatics & its applications
Computer fundamentals - programming languages in bioinformatics, role of supercomputers g
in biclogy. Historical background. Scope of bioinformatics - Genomics, Transcriptomics,
Proteomics, Metabolomics, Molecular Phyvlogeny, computer aided Drug Design (structure
hased and ligand based approaches), Systems Biology and Functional Biology, Applications
and Limitations of bicinformarics. .

Vi

Biological dutabases ; N

Introduction to biclogical databases - primery, secondary and composite databases, NCBI,
nucleic acid datebases (GenBank, EMBL, DDBJ, NDB), protein dambeses (PIR, Swissr g
Prot, TrEMBL, PDB), metabolic pathway datebase (KEGG, EcoCve, and MetaCve), small
maotecule databases (PubChem, )

Vil

Dgia Geaerstion and Date Retrieval

Genertiivn of data (Geae seqeencing, Prolein soguencing, Mess spectromelry, Mic oarsey),
Sequence submission tools (Bankdl, Sequin, Webin ) Sequence file formiat (at file,
FASTA, GCG, EMBL., Clustal, Phvlip, Swiss-Prot); Sequence annotation; Data retrieval
systems (SRS, Entrez)

Vi

Phylogenetic analysis 8
Similarity, identity and homology, Alignment - local and global alignment, pairwise
and multiple sequence alipnments, alignment algorithms. Methods of Alignment
(Mot matrix, Dyvnamic Propramming, BLAST and FASTA);

Phylogenetic analysic: Construction of phylogenetic tree, dendrograms, methods of
consiruction of phylogenetic trees.

| Sugpested Readings:
Course Books published in Hindi may be prescribed by the Universities, ;

!
2.

I Pooja Rai. OCOOO0 OO0 D000CO0 COD OO0 0OCOOC, Rhopal

Sharma - Trivedi Molecular Bislogy And Biotechnology (010002700 000 DICCO30 CEO

OO0 oCOoCOoOOC) by RBD Publisher

Plant Physiology and Biochemistry ISBN #: B1-301-0035-5Author: Sunil 5 Purchit, K. Ahmed &
Gotam K KukdaFEdition: 201 3Pages: 36K + VT Type: Tex1 Book {Hindi)
Maolecular Biology Biotechnology 1SBN #: 81-301-0033-9Author: Sunil D Purchit & Gotam K
Kukda Edition: 2013Pages; 366 + XType:  Text Book (Hindi) Apex Publishing House,
Udsaipur, Rajasthan

Bioinformatics Paperback — 1 January 2013 by Dr Archana Pandeya (Author), Santosh

Choubey (Editor), |& 2 More Hindi AISECT Lid.
BIOTECHNOLOGY AND GENETIC ENGINEERING (Hindi, Hardcover, Dr. Archna Nipam})




L, Primrose, SB. 1995, Principles of Genome Analysis, Blackwell Seience Lid. Oxford, UK.
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This course can be opted as 2n elective by the students of following subjects:

Open to all but special for following: B.Sc, Math, B.5c. Statistics, B.5c. Nutrition, B.S¢. Biophysics, 8.5¢c. Biotech,
B.5c. Forestry, B.5¢. Agriculture.

Sugpested Continuons Evaluation Methods: Continnous Internal Evaluation F,hall be hased om allotted Assignment and
Class Tests, The marks shall be as follows: [ I [

Internal Assessment . Marks
Class Interaction - ]
Qulz :
[ Seminar 7
Asslgr ment (Charts/ Flark/ Rural Service/ Technology Dissernlnation) i .I,.. N f
25

Course prerequisites:

Qualification: To siudy this course, a student must have qualified 10+2 with Biology! NSQF level 3 from Sector Skill
Councils /! Diploma holder from [T in (Biology/ Agriculture’ Forestry! Biotech)

Focilities: Smart and Intersctive Class

Diher Requisites: Video coliection, Books, Cis; Access to On-line resources, Display Charts

Sugpested equivalent online courses:
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PmE,rammEIClas-s Bachelor of Science | Year: I

] 15811

Semester;V |
Paper-111

Subject: Botany

Course Code; BO4GS ﬂ—‘F | molecilar bislogy

Course Title: Erpmmms,m phvsiology, Biochemdsery &

Couorse oulcomes:
Afier the completion of the course the students will be able 1o

. Know and authentic the physiological processes undergoing in plants along with

their metabolism
2. ldentify Mineral deficiencics based on visual symptoms

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

engineering

Credis: 2 | Core Compulsory

Max. Marks: 25475 r hiin, Passing Marks:

Towzl No. of Lectures-Tutorials-Practical (in hours per week) (-0-2

Limit

Topie®
*{Perform any three from each unit based on fucility)

Mo, of |

hry)

| Lectures(fd

Plant water relation, Mineral Nutrition and translocation in phloem
|, Determination of asmotic potential of plant cell sap by plasmoivtic method using
lesves of Rhoeo / Tradescantia.
0. Clsmosis -+ by potalo osmoscope expariment |
i, Effect of temperature on absorption of water by storage tissuejand dettrmmaim of
214,
. E.x;:n::rimcm to demonistrate the transpiration phenomenon with the bell jar method
5. Experiment for demonstration of Transpiration by Four-Leaf Experiment:
6. Struciure of stogaia (dicol & et
7. Determination of rate of transpiration using cobalt chioride methad.
I8, Experiment 10 measure the rate of transpiration by using Farmer's Podometer
. Experiment to measure the raie of transpiration by using Ganong's potometer
10, Effect of Temperature on membrane permeability by colorimetric method.
|1, Study of mineral deficiency symploms using plant n‘hmcnﬂli'phm:_.grrlhﬁ

| Nitrogen Metabolism, Photo Synthesis & [espiration
I, A bepic iden of chromatography: Principle, paper chromatopraphy aad  colusn
chromatography; demonstration of column chromatography,
2. Separation of plastidial plgments by solveni and papér chromaiography.
3 Estimation of total chicrophyll content from different chronologically aged leaves (voung.
mgture and smcscmcc} by Armnon method.
4, Effect of HOO:| conceniration on oxypen evolution during photesynthesis in an aguatic
piant and to find out the optimum and toxic concentration (either by volume measuremmi o
bubble counting ).
| 5. Measurement of oxygen uplake by respiring lissue {per g'hr.)
b, Determingtion of the RO of germinating seeds,
7. Effect of Hight intensity on oxygen evolution in photosynthesis using Wilmaott| bubble

Iti

|| Pient Development, Movements, Dormancy & Responses |
1. Geotropism and phototropism — K linostat
2. Hwdrotropism

a. Measurement of growth — Arc and Liver Auxonometer
3. Tostudy the phenomenon of seed germmauun {effect of ]tght}
4. Tosludy the induction of apyylase activig in g leamu, griiis,

I




5. Test of seed vibility by TTC method.
6. To study the effect of different concentrations of IAA on Avena
coleoptile longation (TAA bioassay)

IAY

Techniques for bicchemical analysis
. Weighing and Preparation of sclutions -percentage, molar & normal ,
solutions, dilrtion from stock solution etc.
Separation of amine acids by paper chromatograply.
Detection of organic acids: citric, tartaric, oxalic and malic from laboratory
samples.,
Quahitative Analysis of carbohydrates,
Estimation of reducing sugar by anthrone method,
Qualitative Analysis of Lipids
Cualitative analysis of Amino acids and Proteins
Cuantitative Analysis of Nucleic Acids,
Analysis of dietary supplements. nutraceirticals & antioxidants
Testing af adutterants in [ood iteims,

il &

“@FH@Mh

[]

enetic material |

1. Instruments and equipments used in molecular hiology,
2. Preparation of LB medium and cultivating E.coli on it.
3. Isolation of Genomic DNA

4. lsolation of DNA from plants

5. Examination of the purity of DNA by agarose gel electrophoresis. |
6. Quantification of DNA by UV-spectrophotometer
7. Estumation of DNA by diphenylamine method,

¥l

.

6, Understanding the regulation of laciose (lac) operon (positive & nepative

veparation of models/ charts:

Study of experiments establishing nucleic acid as genetic material {Avery e al,
Griffith’s. Hershey & Chase’s and Fraenkel & Conrat's experiments jthrough
photograpis

Mumericals based on DNA re-sssociation kinetics (melling profiles and Cot
Curves

Study of DNA replication through photographs: Modes of| mpimﬂum Rolling
circle, Theta and semi-discontinuous ; Semiconservative model of replication
(Messelson and Stahl’s experiment); Telomerase assisted end-replication of linear
DA

Study of structures of | (BNA (2D and 3D}, prokaryotic RNA polymerase and
eukaryotic RNA polymerase 1| through photographs

Study of the following through phowopraphs: Assembly of Splicecsome
machinery; Splicing mechanizm in group 1 & group ! introns; Riborymes and
Alternative splicing

regulation) and iryptophan (irp) operon (Repression and De-repression &
Attenuation) through pholographs.
Understanding the mechanism of RNAI by photographs

¥Ii

Genetic Engincering
1. lsolation of protoplasis.
2. Constructipn of resiriction map of circular and linear DNA from the data
provided.
3. Isolation of plasmid DNA.

4. Reswicion digestion and gel elecirophoresis of plasmid DNA (demonstration/

[5.  Calculate the percentage similarity between diﬁerm‘ru nwm of 4 specios

photograph). J

using RAPD profile. Construct a dendrogram and,inj@pret lesults.

) Nowak




Aparose gn:] amih'wi of plasmid DNA
7. Restriction digestion of plasmid DNA -Demonstration of PCR

—H

| Applications of Genetic engineering [ 7
1. ELISA Test,
VAR 2. Viability tests of cells

3. Study of methods of gene transfer through photographs: Agrobacterium-
mediated, direct gene transfer by electroporation, microinjection microprojectile
bombardment.
| 4, Study of steps of genetic engineering for production of Bt cotton, Golden rice,
FlavrSavr tomato through photographs.

" Suggested Readings:
Course Books published in Hindi may be prescribed by the Universities.
1. | MpEARRIROAE SEDSIED DEONOCE OB 3 BODS S53S GEODASE dal
BESn BEAEG DECENED HEGCDEDE COZBEED D887
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:01Year : 201 2Apthor ; Akivar InamPublisher : Agrabios (India)
3. Advanced Methods In Physiology And Biochemistry (pb)ISBN : 9789381 191132Fdition : 01 Year
2016Author : Padmanaban G, Chandrasekaran CN |, Thangavelu AU, Dr. Sivakumar R , Kalimuthu N
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f_ This ¢ourse can be opted as an elective by the students of following subjects:
Open to all but special for foilowing: B.Sc. Math, B.Sc. Stutistics, B.Sc. Nutrition, B,5c. Biophysics, B.5¢. Biotech,
| B.Se. Forestry, B.Sc, Agricolture,

|  Suggested Continuous Evalustion Methods:
! Comtinuous Internal Evaluation shall be based on allotled Assignment snd Class Tests. The marks shall Be g2 lollmas:

Internal Assessment hierks
| Class Interaction 5
{ Quiz | 5 |
Serminar | 7
Nasipnment (Charts/ Flora/ Rural Service! Technology Dissemingtion) 8
25

Course preveguisiies:

| Qualification: To study this course, a student must have qualified 10+2 with Biology/ NSQF level 3 fom Sector Skill
| Coungils / Liploma holder from 1T1 in (Biclogy’ Agriculture’ Forestry! Biotech/ /Gardening) |

Faeilitles: Smert gnd Interective Class

Other Requisites: Video collection, Books, CDs, Access 1o Ou-line resources, Display Chsrts

Lah requisites: Elecirophoresis units, Gelrocker, UV-transilluminator, Vertex Mixer, Shaker, CVT,
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J Fi]\'i;i-i_l.n_ﬁi;t&hnniug}' &Molecular biology Kits/Chemicals, Micropippeties, Elisa reader/Microtitre Reader

Suggested equivalent online courses:

rw . edx orglearn jC-EmEineerin
higps:www. mooc-list.comtags ‘cenetic-engineering
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Programme/Class: Bachelor of Sclence | Year:1li | ' Stmmnr. v
| [ | Paper-IV
Subject: BOTANY '

| Course Code: - BO40504R Course Title: Pri;jtl:t in Boteny for Pre-graduation

{Course putcomes: e == [

& Praject work will supplement Teld experimental learning and devielions from clissroom and laboratory
transactions. '

¢ project work will enhance the capability 1o apply gained knowledge and understanding for selecting, solving and
decision-making processes.

® It will promote creativity and the spirit of enguiry in learners.

¢ They will leam to consult Scientists, libraries, laboratories and herbariums #nd learn importance of discussions,
Botanical & field trips, print and clectronic media, internet etc. along with dala documentation, compilation,
analysis & representation in form of dissertation writing. |

® [1 will emhance their gbilities, enthusiasm, and interest.

Credits: 03 Cong, Cnmpulmr}r

Max. Marks: 25+7§ | ' 'unp Passing Marks: ........ |

Total Wo. of Lectures-Tutorials-Practical (in hours per week ) 0-0-3.
Seypesthve List Of PROJECTS |

| i I} Rigval Avcas: Fldea of & city villege, Biodiversity of Viilage, Sl..l-.’ts\cd'uzu..g SCIYite provision Lo fgmers,
|

| bl

2. [ndustrial wisie mansgement

3 water pollution status of rural water & promotion of WASH in villages

4. Plant Disease identification in farms, nurseries and orchards, |
5. Migital portal for plants: Campus, city or particolar area |
6. Rare and endangered plants & their conservation & domestication

7. Air pollution tolerance index (APTI) : Screening of sensitive/tolerant pJaml {species al various|locations
particular area

E. Bmt_anoe Communication by Creating science documentaries of innovators | Internet Science [ Sosial media,
Websites, Blogs, Youtube, Podeast eic.)

9, Seience Qutreach Talks and Public Sensitization for plant biodiversity conservation sensitizatiaon of public.

14, Ph}rmchem:shjr of medicinal plants & their & ‘microbial, nutraceutical Fm:l antioxidant P mpu‘t:cs

11, _Si_uti}r 0¥ pollen gram'a in different flowers

| 12 Study of stomata in different plants

Refer: thrahn. juurnals, Menioirs, encyclopaedias, hux—:na, "vqu:uma el | . | |

This course can be opted as an elective by the students of following subjects; | pen to 4l |

Suppested Continuous | Evelontion Methods:
Continuous Internal Bvaluation shall be based on allotted Assignment and CIst Tests. The merks shall be &5 !
follows: | !

Internal Assessment | Marks
Class Interaction ! I 2 |
Semingr . o
e Thesig/d ssertation ' 10 | |
- i | E- I
Cnurse preveguisites: FARYR -

"""" il Wq&/ Wb
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Qualfl"ralim To study this mursf: & stedent must heve qualified 1042 with Biology! LSQI" ]r:v:i

3 from Sector Skill.

Councils / Diploma holder from 111 in (Biology! Agriculture’ Bistech! Forestry' Microbiology/Gardening /biomedica)

| Science.
Facilities: Smart and Interactive Class

Qther Requisites: All listed under all papers of the course,

| Suggested equivalent online courses:

hitps:/indljithep acin/

It ww dli emet ind
hitn:eweulib cra!

hiip:www dkdl.res.ind

{ e v rasar. pov.in/digilib
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{ Directory of Open Access Repasitories (DOAR i

| gyl of Opesi Acceds chnmmcs 1RG&RW

Siwaw opendoar. or
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ngrammn ‘Class! Ear‘hﬂﬂr uf Science | Year: B

R T T

Semesier VI |
| Paper-l

Subject: Botany

Course Code: B[M{]'[rﬂ.l'i'

| Course Title: Cytngenetics, Plant Brecding ﬁ Nansfechnology | |

Course outcemes: After the completicn of the course the students will be able:
L. Aequire knowledge on cell ultrasirusture,
Z. Understand the structure and chemical composition of chromatin and concept of cell division.
3. Interpret the Mendel's pringiples, acquire knowledge on eytaplasmic inheritance and sex-linked inheritance,

| 4. Understand the concept of *ohe geneone enzyme hypothesis’ along with the moledular mechanist of mptation,

Credits: 4 Core Compulsory

Max. ‘u]nrkq 25+75 Min. Hassing Marks:

Totzl hu:l of Lectures-1 utﬂrm]s r*ral:tlcal (i hours per week ): 4-0-0

Unit |

Tople

M. of
Lectures
[60hrs)

| Cell binlogy

Structure and fiuetion of cell wall, plasma membrane, nibosomes, Endopladmie reticuium,

| Eolgt lapparetus, mitochendris, chloroplast, lyvsosomes, peroxisomes and cell| inclusiong -

Cirganization of nucleys: nue ir_e:l envelope, nucleoplasm and nucleolus.
Corimposomal | nomenclature-  chromaiids, centromere,  wlomere,  satetlite, secondiry

ansitiction A ganization o chromosomes- MNucleic acid and  histonos- | ypes  apd |

classification. | Lempbrush chromoesomes and  polyviene chromosomes-  karyotype and
idiopgram. Cell eyele: GO, G1, S and G2 phases — mitosis: open and closed mitosis — amitosik -
meiosis. Varistion in Chromoseime oumber (Numerical aberrations)- anueploldy afid
Euploidy-haploidy, polyploidy- significance (Swuctural aberrations) - defetion, duplicatian,
inversion and translocgtion. [

-

Genetice

Chromesome theory of inheritance, crossing over and nkage; Incomplete dominance and
endominance; Interaction of Genes; Multiple alleles, Lethal eileles, Fpistasis, Pleiotropy, |
Polygenic inheritance; Exwa-nuclear Inheritance, Linkage, crossing over, Concept of sex |

| determination and Sex chramosomes; Patterns of Sex determination i pianty

Plant breeding

Plant imtroduction. Apencies of plant introduction in Tndia, Procedure of inrodaction| -
Acclimatization — Ackievements, Selection - mass selection, pure line sclection and clonai
selaction. Gendio basis of selection methods, Hybridization: Procedure of hybridization, i]'ﬁ:'r

generie, mier specific) inier varietal hybridization with examples. Composite and symthetic
wvarictics, Male sterility, Heierosis and i1s exploitation in plant breeding, Mutation. Melecular

i Breeding [use of DNA markers in plant breeding), achievements in India, Bresding for pcs:;,

ﬂmgemc diseases smu:i siress Yesistance,

| in biosatistics « MS Exeel and $PSS

Biostatistics:
Definition, statistical methods, basic principles, variables- measurements. funcricns.

limitations and uses of satistics. Biometry: Data, Sample, Population, random sampling, |

Frequency distibutics- definition enly, Central tendency— Arithmetic Mean, Mode and

Median; Ml::a;m'e;nm]!iafdispu:sicr:;e-iucfﬁci:nl of variation, Standard Deviation, Standard

error of Mean; Test of significance: chi- sguare test for goodness of it Computer applicaticn
|

i i ==

Plant tissue culiure

——— ——

. |
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_Pru:tclp.e.s cm‘n;mnenn and technigues of in virre plant cultures, Callud cultures, Cell culture,
teell suspension cultures, Embrvogenesis and organogenesis, Prmnplasumtatlon and culiuring
{of protoplast- principle and application, regeneration of protoplasts, r::ﬁunl&st fusion and
[somatic hybridization- sclection of hybrid cells, Somaclonal '-"dnui::m, Plant| secondary
i metabolites praduction.

VI

NMenotechnology
Fundamentals of nanoscale seli-assembly process involved in h::ip:)cﬂunl fimetional 7
biomelecules such as Nucleic acid (DNA and BNA), Proteins, Enzymes. Cell structure and
organelles, nanoscale assembly of cellular components (cell membrane and liposomes),
Manoscale assembly of microorganisms (virus), \ann—pnrhcles synthesis, Biological
synthesis of Wenopariicles, Advantages and applications of biologically synthesized
nanomaterials, Intreduction to bivlegics! nanometerials, B-mrmara.uu‘}‘m, Magnetosomes,
nan o-pesticides, ﬂaun-lcmhzm MANO-ECOS0EE. SRTPITH

Artificis] Intelligence in Plant Sciences ' |
| Blg Date Anplytics, Blockchain Technology, 3-D Printing, Machine Iewumg, Algbritiuns of g
Machine Leaming, Expert systems and Fuzzy logic, Artificial Newral Networks and Genetic
algorithms, Predictive Analytics, Agents and Robotics, 10T Sensors, Dtv:cr Image capture & |
analysis ; Applications of Artificial Neural Networks in Plant Science. |

Y¥ill | Educational sofbware- INFLIBNET, NICNET, BRNET, internet as a knowledge repasitory- bl [

{iiredection to use of Digital technologies — AL JoT & ICT in Botany

gopgle scholar, science direct, resource management, weather forecasting! lol Database
management 10T platforms, loT Graphical user interface « loT appllcat{un dewainpmm for
Android Mobile phones, 10T Applications for different crops and horticulture

ootk B

Spppested Headings:

- Campbell, MK. (2012} Biochemistry, Tthed., Published by Cengage Learning,|

Cowrse Books published in Hindi may be prescribed by the U niversities.

I, |EEEB3T CRESERS DRROIRSNDE DEOEE ARG FRSEESCEEEES EIEE I
MATE AEMATE ARMERAR -REAZORN AEATEER BEED

2 EAEIEE AEOEHE, FARERREAE, BAE fiED]ELIT"’E]”ﬂE Sharma end Trhedihlr RBD Publisher

3. Cell Biology And Genatics (Hindi) 2/e PB.... Gupta P 1 (Y i) restopl Publcations

4, PLANT BIOTECHNOLOGY (HINDI) ﬂ{'mher 2019 Publisher: Kindie Direct
PublishingISBN: ISBN: 9781698665253 Authors:H. K. Dagls Jai Narsin Vyas University

5. Biotechnology: Fundamentals And Application (bindi) (hb) I‘IBN 978177544732 E dition :
03¥ezr : 2018Author : Dr. Porohit 55, Mathur §

&, Biotechnology (Hindi} (Hindi, Paperback, B.I}Singh} Hmth.f‘u.:ﬂhher Kalvani Pubishers
ISBN: 9789327246070, 9327246071

7. Cytogenetics, Plant Breeding, Evolution and Biostatistics ISBN #: | 978-51-301-0066-18unil |
1} Purohit & Gotam K Kukda, Apex Poblishing House

8. Geneties and Biotechnology Sunil B Purehit, K. Ahmed & Gniam K Kukds Apex
Publishing House

8. Padap Prajansn (Hindf) Hardeover — 1 canuary 2016 by Chegdra Prakash Shuki (Author)
Pointer Publishers, Juipur

16. PLANT BREEDING : PRINCIPLE AND METHODS B 1) QFRFH - IN HINDI

11, BOEETE BEN RENEEZOEE EEEE-EA0EEE Commision for Scientific end
Technical Terminology (CSTT)

12, DEOE EREARAREE EAREARME AN Commission for Scientific 2nd Technical
Terminolegy (CSTT)

G, Copper. (2015), The cell: A Molecular Approach. 7th Cdition. Sinauer Associates,
Alberts, B., loknson, A.B., Lewis, 1., Morgan, D., Raff, M., Roberts, K., Walter| P. (2014}, Moleeular Biology of
Cell. 6th Edition. WW. Noron & Co.

Camphell, F.N. and Smith, A.D. (2011). Biochemistry Tlustrated, dth ed., Published by Churchill Livingstane
Tvmoczko, 1.1, Berp, LM, and Strver, L, (2012, Biochemistry: A chort couree, Ind ed., W H Freeman.
Berg, IM., Tymoczko, J.L. and Sirver, I, {2011) Biochemistry, W.H.Freeman and Company
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"1 Nelson, L. and Cox, MM, (2008}, Lehninger Principles of Biochemistry, 5" Ed, WH Freeman and Company.
| 8. Karp, G .{2010). Cell Biology, John Wiley & Sons, L.S.A, 6th edition.
| 9. Hardin, )., Becker, G., Skliensmith, L.J_ (2012}, Becker's World of the Cell, B edition. Pearson Education Ine.
LLS.AL)
10, Gardner, E.J., Simmnons, M.L, Snustad, D.P. (1991}, Principles of Genetics, John Wiley & sons, India. 8th e i
11. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics, John Wiley & Sons Inc,, India. 5th edition,
i 12 Klug, W.5,, Commings, M.R., Spencer, C.A, (2009}, Concepts of Genetics. Benjamin C\.mein_gs, 11SA.
| 13 Griftiths, AJF., Wessler, $.R., Carroll, 5.H,, Doebley, J. (2010, Introduction to Genetic Analysis, W. H, Freeman
and Co., U.S.A. 10th edition, [

14. M K Raxdan An Introduction ro Plam Tissue Culture — Oxfird & [BH Publishing Co.fvt Lid.,New Delhi
| 15, Aggarwal SK (2009) Foundation Course in Biclogy, 2nd Edition. Ane B vt Lad I

16, Allard RW (1960) Principlcs of Plant Brecding. John willey and Sons. Inc. New York I

17. B Singh {2003) Plant Breeding, Kalvani Publishers

18, Cohn, N.5. {1964) Elements of Cvlol ogy. Brace and World Inc, New Dethi
| 1% Darnel. 1 Lodish, Hand Baltimore, D. (1991) Cell and molecuiar biology. Lea and Fibiger, Washingion.
| 20.De Robertis, E.D.P and Robertis, E.M.P {1991} Cell and molecular biology Scientific American boaks,

21. Dobzhansky, B (1961 ) Genetic and origin of species, Columbia university Press New York
| 22, Durbin (2007) Biolugical Sequence Analysis. Cambridge University Press India Pvt, Lad

23, Gerald Karp (19853 Cell biology, Mc Graw Hill company..
| 24. Lewin, B, (1954) Genes, Cheford University Press, New Yark,
| 25. Lewis, W.H {1980) Pclyplpidy. Plenum Press, New York.

26, Nicholl T (2007) An Introduction to Genetic Engineering, Cambridge University Press India Pvi, Lid
| 27. Roy 8.C. and Kalayan kumar De {1997) Cell biology, New central Boos Calcutta
28. Sandhya Mitra,( 1998) Elements of molecuiar biology. Macillan, Indis Lid
29. Sharma JR {1994) Principles and Practices of Plant Breeding. Tata McGraw-Hill Pub, Co. New Delhi
30. Sharpaa; A K and Sharma A (1980 Chromosome technigue Theory and practice, Aditva Books, IWew York '
31, Swanson, C.F (1957) Cvtology and Genetics. Englewood cliffs, NewYork |
32, Taylor (2008) Biolegical Sciences. Camixidge University Press India Pvi. Lid |
33 Twymann, .M. [1998) Advanced molecular Blology Viva books Mew Delhi.
| 34. Veer Bala Rasiogi (2008}, Fundamentals of Molecular Biology Ane Books Pyt Ltd
35 A ). Nair . Basics of Biotechnology- Laxmi Publicetions, New Delhi,

36. 8 § Purohit and 8 K Mathur; Biotechnology-Tundementals and Application- Agrobotanica, Indial
37, A. I, Nair Introduction to Genetic Engineering & Biotechnology. Jones & Bartlett Publishers, Boston, USA. .
¢ 38 H S Chawla Introduction to Plant Biotechnology-; Oxford & IBH publishing Co.Pvit Lid.. New Delhi. |

39.H D Kumar Modem coneept of Biotechnology, Vikas Publishing House, Py, Lid., New Delhi.
| 40,7 C Trivedi Plant bictechnology, Recent Advances Panima Publishing Corporation, New Dethi.

{41, ., and 5. A, Juckson. 20319, Machine learning and complex biological daia. Genome Biotogy 20: 76,
hrtpsy/doiorg/ 10,1 186/51 3058 (119- |689- 0

42, Alexis d@nd Mathew 1eon., Fundamentals of Information Technology Leon Vikas '

| 43, Plant R, k., Stone M. 12 (1991 ) Knowledge-based systems in agriculture. MeGraw-Hill, Inc, 1221 Avenue ol the
Amerigas, New York, NY | (020,

| 44 Han 4, Steward BL,, T B.ﬂ_ij L. {2016). Intelligent agriculiural machinery and ficld robots. In Zhanp (), Precision
agriculture technology for crop farming (pp.133-176). CRC Press, Taylor&Francis Group, New York.

45 Lucci 8, Kopee D (2013} Artificial intelligence in the 21st century. 22841 Qudcksilver Dirive Dulles, VA |
| 20166, |
46. V. Rajaraman Introduction 1o Information Technology,., Preatice HiL.
| 47. Ramnesh Bangis Leaming Computer Fundamenials,, Khanns Book Publishers
| 48, Bass, Jocl.E and et. al., Allyn & Bacon, 2009 Methods for Teaching Science as Inguiry; The truth of science,

Mewion R.G.,

45, R. Rangaswami{2009) 4 Text book of Agriculture Statistics New Age J.nm'nqrinﬁﬁ] (P} Limited Hyderabad. [

S, Nageshwar Reo G.2007 ) Stwtistics for Agriculture Sciences RS Publications. Wew Dielhi |

51 NigamaA K. andGuptd, V. K1 979 Hand book on Analysis of Agriculiural Exp‘r:ﬁmerm.. [ASRI P?uhlicai_im, New

Dethl.
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52. Panse V.00 Sukhatme PV, (1985) Statistical methods for Agricultural workers . Indian Cownefl of Agricultural |
Fesearch, New Delhi

53 Snedecor GW. & Cochran WG, (1989) Satistical Methods . lowa State Liniversity Press,

54. Design and Analysis of Experiments by Das M.N. and Giri M.C (1986}, Wiley Eastemn Ltd., New Delhi,

53. Gomez, A.A. and Gomez, A.A.{1984) Statistical Procedures for Agriculiural Research John Wiley and Sons, New
York,

26, Gupta, 3.C. (2016) Fundamentals of Statistics .Himalaya Publishing House Mursbai - 400004, Maharashtra, [ndia.

§7. VK. kapoor (2007) Fundamentals of Applied statistics by Sultan Chand and Sons, New Delhi- 110 002

58, Yubing Xic. 2012, Nanotechnology, CRC Press. The Nanobiotechnology Handbook. CRC Press,

5%, Sulabha K. Kulkarni. 2014 Nanotechnology : Principles and Practices. CP publishing, New Delhi.

60. B § Murty, P Shankar, Baldev Raj, B B Rath, James Murday. 2012. Textbook of Nanoscien ce and Nanqtechnology.
Springer [ [ |

61. K. K. Chantopadhyey and A. M. Banarjee. 2009, Introduction to Nanoscience and Nanotechnology. PHI
Publicati on.

62, Sharma A.K. 2005, Text Book OF Biostatistics I, Discovery Publishing House.

63, Annadurai, B, 2007, Text Book of Biosiatistics. MNew Age Internationai,

&4, Gurumani, N. 2010. An Infroduction 1o Biostatistics (2nd Edn). M Pablishers,

65, David 5. Goodshell, 2004.Bionanotechnology-Lessons from nature, John Wiley Publications.

ti6. R, Stephen Crespi, Tibtech, Patenting in Biotechnology - PartI, Vol. 9, 117-122, 1991,

7. Pattnaik, P.K., Kumar. R.. Pal, 5., Pandi, 5.5 (Eds.}ioT and Analytics for Agricuifure 2020

68, httns://www.springer.com/gp/book/9789811391767

69. htips:www.springer.com/gp/hook/978981 1550720

0. Petersen Roger G. (1994) Agricultural Field Experiments Design and Analysis by Marcel Dekker, New'Y ork,

This course can be opted a5 an elective by the stadents of following suhjem':
Open to all but speciel for B.Sc. Biotech, B.Se. Forestry, B.Se. Agriculture, B, Pharma, B.Sc. Food Science,

B.A. (Curators), B.A. Geclogy.
Suggested Continueus Evaluation Methods: Conlinuous Internal Evalustion shail be based on allutied Assignment

and Class Tests. The marks si?nll be as follows;
L

{ Ieternal Asvessrnent viarks
" Classinteraction - 5
T Cwiz 8 5
i Seminar ] | 7 |
Assignment [Charts/ Fora/ Rural Service/ Technolagy Dissemination) ' &
a5

Course pre-requisites:

Qualification: To study this course, a studen! nust have qualitied 1042 with Biologv/ NSQF

level 3 from Sector Skill Councils / Diploma holder from ITI in (Biology/ Agricuiture/ Forestrv/ |

Biotech/ Math/Statistics/Chemistry/ Computer Science)

Facilities: Smart and Interactive Class

Other Reguisites: Video collection, Books, CDs, Access to On-line resources, Display Charts

Suggested equivalent online courses: (1711 '
Swww.eytology-iac.org/educational-resources/virtual-slide-lib

hitps:iwww.asct. com/ ASCT Web/Conient/Cyviopreperation Online_Course aspy

hiips:/iwww. mooc-list. com iaps/venetics

Tilipsyfwww. coursera, org/leam/genelics-eval ulion

https:ffwwiemy-mooe. com/en ‘mooc introduction-to-genatics-and-evelution

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

i\ o . L
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Programme/Class: Bachelor of Sclence

Vear: I  Semester:

Subject: Botany

Couirse Code: BO40602T ECﬂm‘se Title: Ecelogy & Environment

| 1
2

-
e

Course culcomes;

acquaint the students with complex interrelationship between organisms and environment:

mike them undersiand methods for studying vegetation, community patterns and processes,

ecosystem functions, and principles of phytogeography.

This knowledge is critical in evolving strategies for sustainable natural respurce managemenl

and biodiversity conservation.

Credits: 4 Core Compulsory/Elective

Max. Marks: 25475 hin, !‘assirJE Marks:

Tolal N, of Leclures-Tutorials-Practical (in hoors per week): 4-0-0

Unit

Topie

(60 hrs)

Mo, of Lectures

Natural resqurces & Sustainable utilization: Land Utilization, Scil depradation and
management sirategies: Restoration of degraded lands. Water , Wetlands; Threats and
management| strategies, Ramsar sites Forests: Mujor and minor forest products;
Depletion. Binlogical Tnwvasion, Energy: Renewable and non-renevvable sources of
energy . Confcmporary practices in resource manggemenl @ EIA, GIS, Participatory
Resource Appraisal, Ecological Footprint with emphasis on carbon footprint. Resource
Accounting.

Ecology & Ecosyster -
Definition of Ecology, Ecological Factors, Positive and negative interactions. Ecosystem
— Concept of an ecosystem-struciure and function of an ecosysten.
Abiolic and biotic com-Energy flow in an ecosystem
Ecological Succession-Definition & types. Processes and types (autogenic, allogenic,
autetrophic, heterotrophic, primary & secondary), Hydrosere and Xerosere.
Food chains and food webs, Ecological pyramids, production and productivity;
And composents. |
Types of ecosysiems: Fores: Ecosystem, Crassland, Crop land, aquatic Tcosystems
Ecological Adapiations — Hydrophytes, Xerophytes, lalophwies, Epiphyies and
Paresites.

Snil Formsation, Properties o Conservation

{8pil: Origin, Formatian, composition, Soil types, Soil Profile, Soil Microorganisms, soil
processes, Sofl Erosion, Biogeochemical cycles, Soil Conservation; Biological— Contour
ferming, Mulching, Swrip cropping, Terracing and Crop rotation. Mechanical-Basin
Listing, Construction of dams, Watershed Management, Soil reclamation

v

Biodiversity and its conservation:

Definition -genetie, species, and ecosystem diversity. Value of hiodiversity: sacial,
ethical, sesthetic and option values: hotspots of Biodiversity threats to biodiversity, Biotic
communities and populations, their characteristics and dynamics. Endemic and
endangered species of plants in India. Ecological niche, ecotypes, ecological indicators,
Conservation of Bisdiversin:

EEx-sim and in-sity conservation, Ked data book, botanical pardens, Mational park,
Sanctuaries, hot & hattes] spots and Bioreserves. Rale of Seed Bank and Gene Bank

YValumg plarrl;‘resgqégs__ ourism, Role of NBPGR, FAQ, BS1.

G Mowh



Phyvtogeagraphy:
v Biogeographic regions of India & world, Agroecologicel & Floristic zones of India, e
Nawral vegetation wof Indie, static end dwnamic plant geography. basic principles

| governing géographica! distribution of plants, Phytogeographica! regions of India,
Vegetational types in Uttar Pradesh.

vl Environmental audit & Sustsinability

Concept of environmental sudit; Guidelines of environmental sudit; Methodologies |
adepled along with some industrial casc studies; Environmental standards: 150 14000/ 8
series: Scheme of labelling of environment friendly products (Ecomark); Life cvcle
analysis; Concept of enerpy and green aodit, Strategics and debates on sustainable
development; Concept of Sustainable Agriculture; India’s enviromment action
programme: issues, approaches and initiatives towards Sustainability; Sustainable
development in practice.

VI Pallotion, Waste mansgement & Circalar Economy

Environmental pollution, Environmental protection laws, Bioremedistion, Activated 8
Sludge Process [ASP) — Trickling Filters — oxidation ponds, fluidized led reactors,
membrane bioreactor, neutralization, ETP sludge management; digesters, up flow
anacrobic sludge blanket reactor, fixed film reactors, sequencing batch reactors, hybrid
reactars, bioserubbers, biotrickling filters; regulatory framework for pollution monitoring
and control; case study: Ganga Action Plan; Yamuna Action Plan; implementation of
ONG ;Waste- Types | collection and disposal, Recycling of solid wastes (hazardous &
non-hazardous) - classification, collection and sepregation | Incineration, Pyrolysis and
pasification , Sanitary lendfilling ; composting, Biogas production Circular Economy &
sustninability,

VI Environmentai ethics, Carbon Credits & Role of GIS [
Carson credit: concept, exchange of carbon credits.

Clarbon sequestration, importance, meaning and ways.

i Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and
holocaust

Wasteland reclamation. Consumerism and waste products,

Clean develiepment mechanism, I
Geographical Information Systems: definitions and components; 5peua] and non-spatial
dats; GIS sofrware packages; GPS survey, dats impori. processing, and mapping.
Applications and case studies of remole sensing and GIS in land use planning, forest
resources & agriculture studies.

Suggesterdd Readings:

Course Books published in Hindi may be prescribed by the Universities.
. Environmental Swdies (Hindi)ISBN §1-301-0004-58. L. ChauxﬂmrF' & | Jitendra Paqdm Edition;

—

2013Pages: 340 + X1i Apex Poblishing House
. P Soil and Water Conservation ISBN #: O78-81-301-0071-55, . Malmot & P. K. Singh: Apex Publishing
i House
4. Beology And Fnwirenmental Biclogy (EEEFEEETCECE TEE FOEEFEET ZZTEET) by RBD Publisher

Author: Bhatia - Jain - Kohli - Shrivastava - Singh = Verma
5. FRERAEEDIE ESESE0N AW ENES SORGERSR ERED BF 58 86 2EE ERERS@E:
YIRENAS PRABPNER FETD
l: h, Parvavaran Evam Paristhitiki Se (Hindi) Paperback — 20 February 2020 Majid Husain
7. Environmenial Biology and Phytogecgraphy ISBN #: 978-81-301-0064-7B. L. Chaudhary, Gotam K
| Kukds & Jiendra Kumar Joshi
£ Uge Unified: Environmental Sciences (hindi) (pb) ISBN: 9788177545814 Edition : 01 Year : 201 5Awthor ;
Dir. Purdhit 85, Dr. Deo PP, Dr. Agrawal Ashok KPublisher : Agrobios (India)
1. Chapman and Riss, Ecology: Principles and Applications, Latest Ed., Cambridge University Press |
2. Shukla, R.5, & Chandel, P.5. Plamt Ecology, Latest Ed., 5. Chandel and Cr. |
(3. Kumar, H.D. Medern Cuncept of Ecology, Lalesi EA. ¥ |1ms Publishing House
4 Begon, M., Herper, L. and Townsend, C.R._ Ecology- Individuals, Popalations and Communities (3rd

ed. ), Oniford Blackwell Science
| 5 Verma B.5. & Agarwal, UK. Concept of Ecology, Latest Ed., 8, Chand & C‘c?ﬁp}-

(}ﬁ/- Nv\@,




[&. Ddum F.P. Fundamentals UfECDlDE’\-, Latest Ed., Saunders

7. Sharmg, P.D. Elements of Ecology. Latest Ed,, Rastclg] Publications
& Ambgsht, R.S. & Ambasht, NK. A Text Book of Plant Ecology, Latest Ed., (BS Ppblication & Dismributars

9. WMani M.5 Bio-Geography of India, Latest Ed., Springer-Verlag,

| 10, Mackenzie et al. Ecolopy, Latest Ed., Viva Books.

11. Gureyitch, J. (et ali)., The Ecelogy of plants, 2002, Sinauer Associates.

i, Kimar, U. & Asija) M. Bio-diversity: Principles & Conservation, 2005, Student Edition, Agrobios {India)

13, Krishnamurthy, K/V. An Advanced Text Book on Biodiversity, 2003 Dxfcrd & IBH Publjshm,g Co. Lid.

4. Mitra, D., Guha, J.K., Chowdhury, S.K. Studies in Botany, Vol. I1 ('?th ed.) Moulik Library,

15, Primack, R B, F'sm:nt:a]s of Comservation Biclogy, 1993, Sinaver Associates,

16, Loy OUP. & Yeung, AKW, Concepis and Techniques of Geographic Information Systems, 2002, Printice-
Hall of India.

17, Cain, Bowman, Hacker. Ecology. 2014, 3rd Ed, Sinauer Associates |

1E. "-"as&dévan. M. (2006}, Essentials of Environmental Science. Naross Puhblishing House, New Delhi

[ 15, Singh;|J. 8., Singh, 5.1 and Gupta, 8. (2006}, Feology, Environment and Resourse Conservation,

Anamaya Publications, New Dethi.
s Rogers, P.P., Jalal, K.F. and Boyd, T.A. (2008). An Imroduction 1o Sustzinable Development, Premice Hall
Uf India Private Limited, New Delhi,
i Abbas, S A, (1998). Environmental Pollution and its Control. C ogent Internptiongl, Pondichery.
22 Abhasi, 5. A. and Ramasamy, E. V. (1999), Biotechnological Methods of F:ﬂh.nun Contral, Universities
Press {India) Limited, Hyderabad,
13 Peawy, |HL 8., Rowe, 13, R, and Tehobanoglavs, G, (1985). Environmental Epgineering, Me Graw Hill
Book '[:::m:pun}', Singapore,
24. Rand, M. C., Greenberg, A, E. and Taras, M. J. (Ed.) (1994). Standard methods for the examination of
waler aiid wastewater: 19th edition, Ameiican Public Health association [APHA), Washinglon, D.C.
2%, Seragp; AL (1999). Environmental Biotechnology, Addison Wesley Longman| Singgpore,
26, Tchobanoglaus, €. (1988). Wastewater Engineering: Treatment, Disposal, Reuse. Tat Me Graw Hill,
.\'{'.w Delhi.
7. Aarve, V. P., William, A. W, and Debrs, R. R (2002). Solid waste engincerimg, Congape reading, USAL
;.h Ceorge, T., HrJarL T. end Samuel, A. V. (1993), Inlegraied solid Waste "‘-f.miagcmcm Engineering
Principles il hianepement [E'Eliri he Graw Hills,

| 24, Georgey T.and Frank, K. (2002}, Handbook of solid waste management: [ Secoind edition ), Me Graw Hiils,

{30 Kanthi, LS. (2000}, Basics of Selids and hazardous waste management Technologies. Prentice Hall,

1. Anonymous. 1997 National Gene Bank: Indian Heritage on Plant Genetic Resourges (Booklei).
Mational Bureau of Plant Genetic Resources, New York.
i Gﬂln:lip-ln:,h 2006. Climate Change, Ozone Depletion and Air Pollution: Tegd] Commentaries
33, with Policy and Science Considerations, Martinus Nijhoff Publishers,
34, Hardy, J.T. 2007, CHmate Change: Causes, Effects and Solutions, John Wiley & Sons.
35 Hearvey, O, 2000, Climate and Global Climate Change, Prentice Hall, [
1. Manghan, 5.E, 2010, Environmental Chemistry. CRC Press, Tavlor and Prancis Group.
37, Masling M. 2014, Climate Change: A Very Short Introduction. Crcford Publici{tions,
3& Mathez, E.A. 2000, Climate Change: The Seience of Global Warming and our Enﬂ'g\
Future. Columbia University Press,
30, Mitre, (AP, Sharma, S., Bhattacharya, 5., Garg, A., Devoite, 5, &Sen, H1. 2004, Climate Change
and Indis. l‘nwerqmes. Press, Indis.

|40, Bhitander, 5.G. 2012, Encyelopedia of Global Warming and Climate Change {2rd edition), Suge Publications,

41 . Demers, MN. 2005, Fundamentals of Geographic Information System. Wiley & Soas,

42, Richards, J. A, & Jia, X. 1909, Remiole Sensing and Digital Image Processing. Springer.

43 Suhing, F.F, 1996, Remote Sensing: Principles an Interpretation. W. H. Freeman.

44, Gaston, K 1, & Spicer, 1.1, 1998, Biodiversity: An Introduction. Blackwel] Science, London,

| 45, Sipgh, 1. 8. & Singh, 8. P, 1987, Forest vegetation of the Himalaya, The Baotanical Review $3:80-192,

46, Sodhi, N5, & Ehelich, PR, (Fds). 2000, Conservation Bictogy for All. Oxford University Press,

47.  Sodhi, N5, Gibgen, L. & Raven, P.H, 2013, Conservation Biology: icut'c: frpm the Tropics, Wiley-Blackwell,

Cixford, Uk,

This course can be opied 25 an clective by the students of following subjects: Gpi'a to afl but specigl for
B.Sc Biotech, B.8c. Microbiology, B.Sc. Agriculiure, B.A. (Curators), B.A -’mﬂmwfum BuA. Gealogy

Sugpested Continuous Evelustion Methods:
Continugus internal Evaluation shall be hased on allotied Assignment and Class Tests. The n'g shall be as follows:
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Internal Assessment Marks

Class Interaction 5

iz 5

' Seminar | ?
B8
5

Assignment (Charts/ Flora/ Rural Service/ Technology Dissemination)

Course prereguisiles:
Qualificetion: To study this course, a student must have qualified 10-2 with Biology! NSQF level 3 from Sector Skill

Councils ! Diploma holder from 171 in (Biology! Agriculmare’ Biotech! Forestry/ Microbiolegy/Gardening biomedical
Science, '

Facilities: Smart and interactive Class
Other Reguisites: Video collection, Books, CDs, Access to On-line resonrees, Display Charts

Euggenzd eqmmlr_nt online courses:

hitos' mvg.lm- e hHandta! ]'J SETROISISI0

m___“.__.T_“_u. ‘_H-““:.-I__— | ___ il SE'TH-'?EIET‘-‘T
Prograpmme{Class: Bachelor of Scicrice Year: I f
]- ¥ L __...f | _ | Pipﬂ-m
Subject: Botany
-~ X v . Course Title: I.ab on Cytagenetics, Conservation &
Course Code: BO406T3F Environment management

Course putdomes: After the completion of the course the students will be able;

1. Toperform all experiments related to the semestar-i.¢, Plani tissue u:ulu.l:]:d plants, comducting bresding on
field, conserving and depolluting the environment.

2. Canhe emploved in environment impact assessment companies & start his own venture

Crodiis: 2 Cure Compuisoiy

Min. Bassing Marks:

Mant. Marks: 25478

Toral No, of Lectures- Tutorials-Practical (in hours per week): B-01-2

| 2. Measurement of cell size by the technigue of micrometry.
3. Counting cells per unit volume with the help of hacmocytometer

{Yeast/pollen grains}
4, Determination of mitotic indey and frequency of differept mitptic stages

in pre-fixed root tips of Allum cepa.

o

E g Mo of
Uit Tapic L ectures(60hrs)
1 Cel! hiology
1. Study of plant cell siructure with the help of epidermal peal mount u!"
Cnion/Bhoeo/Crinuem "




Genetics
1. Monohybrid cross (Dominance and incomplete dominance)
2. Dihybrid cross (Dominance and incomplete dominance)
3. Gene imeractions (All types of gene interactions mentioned in the
syllabus)
&, Recessiveepisiasis 9: 3: 1,

! b, Dominant epistasis 12: 3: 1
! ¢ Complementary genes 97

d. Duplicate genes with cumulative effect 9. 6. 1
g, Inhibitory genes 13: 3
4. Observe the genetic variations among inter and intra specific plants,
5, Demonstration of Breeding techniques-Hybridization, case studies of
mutation, polyploidy, emasculation experiment.

s e i bt e R R e P A e

11

Binstatistics]

| Univariate snalvsis of statistical data: Statistical tables, mean maode,
median, stendard deviation end standard error (using scedling population /
leaflet size), | |
2. Caleulation of correlation coefficient vaiues and finding out the probability,
3.Determination of guudnes;. of fit in Mendellian and modified monc-and
dihybrid rali_ﬂs (3:1, 131, 9:3:3:4, Q:l:d:l, &9, 13:3, 15:1) by Chi-square
analysis and i:ﬂmmcni on the nature of inheritance,

3. Computer application in biostatistics - MS Excel and 8PSS

1A%

Plant tissue culture

1. Familigrization of instruments and special equipments used in the plant
tissue culturg experiments

2. Preparation of pla_pt tissue culture medium, and sterilization, Preparation of
siock solutions of nutrients for MS Media,

1. Surfree sterilization of plant materials for inoculation (implantation in the
I Il..dﬂ.]ls.,l

4. Micropropagation of polato/lomats’ - Demonstration

3. Protoplast isolation and culturing - Demonstralion

[Ecalogy & Environment

1, Ecological Adaptations: Hydrophyles, Xerophyles, Halophytes,
Epiphytes and Parasites |

2. Swdy of morphological adaptations of hydrophytes and xerophyles
{four egch).

3. Study ol bictic interaciions of: Stem parasite (Cuscuta]), Rool parasiie

{Orohanche) Epiphytes, Predation (Insectivorous plants).

fybservation and study of 4iff rent ecosystems mentioned in the

syvllabus,

5. Field visit o familiarize students with ecology of different sites

. =

=

Wi

oit Formation, Preperties & Conservation

I. Determination of pH of various seil and water samples (pH meter,
universal indicator/T.ovibond comparator and pH paper)

2. Analysis for carbonates, chlorides, nitrates, sulphates, organic matter
and bare deficiency from twao soil samples by rapid feld tests,

3. Determination of organic matter of different soil samples by Wailkley
& Black rapid tiration methad,

4. Spil Profile study

5. Soil types of India-Map

Vi

Biodiversity and Fhylogeagraphy:

I, Study nf community structure by gquadrat method and delermination|
of (i) [Minimal sizc of the quadrat, (ii) Frequency, density and
gbundidnce of components (1o be done during excursion/field visit), |

2. Marking dfyvegetation types of India, World £ Utar Pradesh on maps




3. Phytogengraphical areas of India

VIl | Pollution & Waste management 7
1.Study of instruments used to measure microclimatic variables: Soil
thermometer, maximum and mmimum thermomeler, anemometer,
psychrometer/hygrometer, rain gauge and lux meter
2. Estimation of chioride and dissolved oxygen content in water sample
3. Comparative anaiomical studies of leaves form polluted and less polluted
areas,
4. Measurement of dissolved G2 by azide modification of Winkler’'s method.
5. Determination of dissolved oxygen of water samples from polluted and
unpotluted sources,
5. Microbiological assessment of drinking water using MPN technique- water
from well, river, waier supply department and packaged drinking water
7. Making kitchen waste from compost'vermicompost by EnzymesBio
decomposer! Whev with dung.
Climate Change, Carbon Credits & Role of GIS
1. Conducting Waste Audit of vour Institution -Demo
2. Green auditing of the College/University -Demo

Suggested Raading asin papers above:
Course Books published in Hindi may be prescribed by the Universities.

|

1. Practical Botany (Part 111} Author: Sunil D Purohit, Anamika Singhvi & Kiran Tak 2013 Apex
Publishing House,Raj.

2. Practical Botany (Part II) Author: N. C. Aery, Sunil D Purohit & Gotam K Kukda 2013 Apex
Publishing House,Raj.

| 3. DBEIEDEEEOGE DEDBIES DREDSEE EEH 3 DERD 260 DEEEEED

| BE2 RODS SEEEE DRREDEE BEOREEE DOEREED DERR

4. A Handbook Of Seil, Fertilizer And Manure (2nd Ed.) (pb) ISBN : 97881775441 52Edition
2% car + 200 7Amhor & Gupta PR Publisher : Agrobies {India)

5.  Green Technology: An Approach For Sustainable Environment ISBN : 978B177543438Edition ;
01Year ; 2021 Author : Dr. Purchit SSPublisher : Agrobios (India)

6.  Laboratory Manual Of Chemical And Bacterial Analysis Of Water And SewapelSBN :

J Q?EEI?TS#GEOE_EJMM: O1%ear : 201 1Author : Theroux FR , Eldridge EF , Mallmann
WLPuhlisher : Agrobios (India)

7. |Methads s Environmental Analysis: Water Soil And Air (2nd Ed.) ISBN :
978817754308 7Edition : 02%ear ; 202 1 Author ; Gupta PKFublisher : Agrobios (India)

8. Water Treatment And Purification Technology ISBN : 9788177540024 Edition : 01Year :
2002 Author : Ryen WiPublisher : Agrobios {India

Hﬁa&i@xﬂr&*ﬂwﬁm&ﬂmﬁf_‘_—‘f_—’wﬁ etScienced subdorigin=Botany
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This course can Ec apted as en elective by the students of following subjects
Open toall but special for B.Sec. Biotech, B.Sc. Forestry, B.Se. Agriculture, B, Pharma, B.5¢, Food Science, B.A,

{Curators), B.A, Geology,
Suppested Continuous Evaluation Methods: Continuous Internal Evaluation shall be based on aliotted Assignment

and Class Tests. The marks shall be as follows;

internal Assestmeant Marks
Class Interaction -]
Ouiz 5
Seminar 7
Asmg.nmert (Charts/f Fluraﬁ Rurzl Service/ Technology Dissemination) B
25
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Course pre-requisites:

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

Facilities; Smar{ and Interactive Class

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

Suggesied equivalent online courses:

htlgs A, cy;g]gg} -iac, ;Hg?educatmnal-resnumeswmgl_ﬁhgﬁl_)i

| hitps:ifwane coursera / ies-evolution

[ hitps:ifvww. my-moog. com/en/moocintroduction to-genetics-and-evolution/

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

 Programume Cluss:| Bachelor of Science |— Yea: Il ' Semmester: V1 Projectt |
! | E::per-l'#’
Subject: BOTANY
Course Code: - BO40604R. ' Course Title: Project in Botany for Gradualion i
Course outcomes;

Adfier completing this course a student will have:

o  Project work will supplement field experimental learning and deviations from elassroom and Eab-uram}
UMSWM!r

€« pr work will enhance the capability to appl; zained knowledge and understanding for selecting, solving and
degizion-making provesses |

¢ It will promote creativity and the spirit of enguiry in learners.

¢  They will learn to consult Scientists, libraries, laboratories and herbariums and learn importance of discussions,
Botanical & field wips, primt and e!aﬂrmic media, internet eie, along with data docemeniation, compilation,
analvsis & rtprcsnnl,a:i{f: in form of dissertation writing

& liwill enhance their abilities, enthusiasm, and interes.. [

T Ctedits: 03 Core: Compulsory
Max, Marks: 25475 S Min. Passing Marks: ......... i

Total No. of Lectures-Tutarials-Practical (in hours per week); 6-0-3.

. SUGGESTIVE LIST OF FRR.]'F{'TQ
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‘ Prepare beds for growing nursery for herbs, shrubs and irees.
| Develop Green house facility in college and grow plants
Develop hydroponics facility in college and grow plants.
| Develap botanical garden in the college with labelling
Wertical gardens, roof gardens.
| Culture & art of making bansai.
Computer Aided Designing (CAD) for cutdoor and indoor scaping Exposure to CAD (Computer
Aided Designing)
| Phytochemical Analysis of Medicinal plants
_ Bio composting and Vermicomposting.
| Perlorming Aromatherapy by cssential Oils
Refer: libraries, journals, Memoirs, encyclopaedias, herbariz, Museums, £ic. |

This course can be opled as an elective by the studenis of following subjects: ¥ [
This eourse can be opted as an elective by the stodents of following subjects: Open to il

Suggested Continuons Evalustion Methods:

Internal Assessment Marks
Class Interaction ' 5 |
Seminar i 10 f
Thesis/dissertation I 10 i |
] | = |

|
Course prerequisites: |
Qualification: To study this course, a student must have qualified 1042 with Biology/ NSQF level 3 from
Sector Skill Couneils / Diploma holder from IT1 in (Biclogy! Agriculture’ Biotech’ Forestry/
Microbiclogy/Gardening fhiomedical Science, |
Facilities: Smart and Interactive Class
Other Requisites: All listed under all papers of the course. - W Y |
Supgested equivalent online courses: |
dindlitkep ac in/ |
2 ' Homie as |

] o pr-asia?aclid=CiwK CAiA TOIDRRBMEiwA hX5)- |
CHBISvitnvi3r8veio-l 9fulv]atoloAl CLa0E RS EvO Aot S wh(JAVE) Bwl




DETAIL SYLLABUS FOR
B.Sc¢.-4 YEAR (B.Sc. RESEARCH)
Semester VII & VIII
OR
M.Sc. PREVIOUS (Sem. I & 1)

%
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[ Course Code: BO4070IT | Year: First Semester : First ,;

Course Title: Microblology |

Unit i

Introduction to microblology, history and scope of microbiology, Microbizl evolution,
Systematics and taxonomy of microorganisms. Primitive organisms, their metabolic strategies
and molecular coding. Microbes of the extreme environment and their metabolic strategies.
The microbial cell: general organization of cell and cell wall of prokaryotes, eukaryotes and

Archaea, prokaryotic and eukaryotic cell structure and function,

Unit i

Enrichment culture techniques, isolation of Pure cultures, culture media (defined/synthetic,
complex, selective, differential, enriched), Microbes and their preservation methods,
Sterilization techniques, inoculation methods (spread-plate, streak-plate, pour plate), The
definition of growth, growth curve, measurement of growth (batch and continuous culture),
Culture collection and maintenance of cultures

Unit i

Microbiclogy of food, food spoilage and preservation processes, micr obiology of fermented
foods, ariental foods, dairy foods, wine, bear and other fermented alcoholic beverages, bread
and other fermented plant products, Microbial production of organic acids, antibiotics, amino
acids, vitamins, recombinant products, microorganisms as source of foods.

Unit 1v

Water-borne pathogenic microbes; role of microbes in wastewater treatment with special
reference to activated studge, Basic design of a fermentor; biosensors; bioremediation of
hydrocarbon and metal poliuted waters

Unit v

Rhizosphere, Phyllosphere, Mycorrhizae, Actinorrhizae, Tripartite associations, PGPRS,

P T ¥



Suggested readings:

1. Madigan, M.T., Martinko, J.M., Dunlap, P.V.,, Clark, D.P., 2011. Brock Biology of
Microorganiss. 13th edition, Pearson Education Inc.

2. Stanier, R.Y,, Ingraham, J.L, Wheells, M.L, Painter, P.R., 1987, Gen eral Microbiology.

Fifth edition. MacMilian.

Atlas, RM. 1995. Principles of Microbiology. Mobsy.

Lim, DV: 2003. Microbiclogy. Kendall/Hunt.

Boundless. 2013. Microbiology. Boundless Learning, Incorporated.

Comelissen, CN, Harvey, RA and Fisher, BD, 2012, Microbiology. Uppincott Williams &

Wilkins.

Talaro, K.P,, Chess, B. 2011, Foundations in Microbiology, 8th edition. McGraw-Hiil.

8. Willey, J.M., Sherwood, L., Woolverton, C.J,, 2010, Prescott's Microbiology. 8 edition,
McGraw-Hill,

9. Agrios, G. N., 1988, Piant Pathology, Academic Press.

10. John A Lucas, 1998. Plant Pathology and Plant Pathogens, Wiley-Blackwell, CRC Press.
and Laboratory Exerdises, CRC Press.

11. Dickinson, C. M., 2003. Molecular Plant Pathology, Bios Sclentific Publisher

12. Robert, N, Trigiano, Windham, M. T. and Windham, A.S., 2003. Plant Pathology:
Concepts and Laboratory Exercises, CRC Press.

13. Bridge, P.D and Clarkson, /.M., 1998, Molecular Variability of Fungal Pathogens, CAB,
International

14. Singh, R. 5., 2008. Plant Diseases, Oxford and IBH Publishing Co. Pvt Ltd

15. Pelczar, JM, Chan, ECS and Krieg, MR. 1993. Microbiology. Tata McGraw Hill.
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| Course Code: BO40702T | ~_Year: First ,i Semester : First {
>, Course Title: Fug!;l and Fllnt Pathology

Unit |

General characteristics, Thaflus organization and cell structure, Nutritional types of fungi:
biotrophs, hemibiotrophs, symbionts and necrotrophs, Reproduction, hormonal mechanism
of sexual reproduction, Heterothallism, Heterokaryosls, Physiological specialization
parasexuality, Fungal systematics and phylogeny

Unit i

Systematic study of structure and reproduction, life cycle, phylogeny and affinities of main groups of
fungi with special reference to foliowing.

(i) Myxomycetes

(] Plasmodiophoromycetes- (Plasmodiophorales).

(iit) Oomycetes :Saprolegniales (Saprolegnia, Achlya) Perenosporales (Pythium,
Phytophthora, Albugo, Peronospora).

{iv) Chytridiomycetes: Chytridisles, Mucorsles (Pilobolus).

vl Zygomycetes: Entormophthorales.

{vi) Ascomycetes: Protomycetales, (Protomyces), Endomycetales (Saccharomyces),
Taphrinales (Taphrina), Urotiales (Aspergillus, Xylaria) Erysiphales [Em!phu
Phyllactenia, Pezizales (Peziza, Morche!'la),

{wii) Basidiomycetes: Ustilaginales (Ustilago, Urocystis) Uredinales {Puccinia, Melampsora
Urormyces)

(vin)  Deuteromycetes: Melanconiales (Colletotrichum), Moniliales {Alternaria, Cercospora,
Fusarium).

Unit N

General introduction to Plant Pathology, History of Plant Pathology, Classification of Plant
Diseases, Plant disease diagnosis: Koch's postulates, chemical weapons of pathogens -
Enzymes and toxins; Role of growth hormones in plant diseases, Preexisting structural and
chemical defense, induced structural and chemical defense. Parasitism and disease
development, symptoms, Effect of environmental factors on the plant disease development,
plant disease epidemiology. Controi of plant diseases, quarantines and inspection, physical,
chemical, cuitural and biological methods of disease control, integrated pest management.

Unit IV &:}
Study of following diseases of principal crops of U.P,

QQW%




i) Rust: (Wheat, Unseed) {lii Smut: (Wheat, Sugarcane) (lii) Bunt: (Rice,
wheat) (iv) Blight: (Potatoes, cucurbits). (v) Wilt: (Sugarcane, Pigeon-pea)
(vi} Leaf Spot: (Rice, ground-nut) {vii) Mildews: (Pea) (wil) Cankers: citrus,
white rust of crucifers and stem gall of coriander (viii) Viral diseases of
Potato, Tomato, Papaya and Bhindi (ix) Diseases caused by mycoplasma

Unit vV

Rapid methods for diagnosis of plant diseases caused by Viruses, Bacteriz and Fungi with
reference to ELISA and PCR.) )

Suggested readings:

1. Webster, John, 1980, Introduction to Fungi, Cambridge University Press

2. Alexopouios, CL, Mims, CW. and Blackweti, M. 1996, Introductory Mycology, Wiley

3, Carlile, M1, Watkinson 5.C. and Booday, G.W., 2001, The Fungi, Academic Press

4. Deacon, J.W.,, Blackwell, M, 1997, Introduction to Modern Mycology, Oxford

5. Webster, lohn and Roland, W.5., 2007, Introduction to Fungi, Cambridge University Press.

6. Willey, J.M., Sherwood, L, Woolverton, C.,, 2010. Prescott’'s Microblology. 8th edition,
McGraw-Hill.

7. Agrios, G. N., 1988. Piant Pathology, Academic Press.
E. lohn A Lucas, 1998. Plant Pathology and Plant Fathogens, Wiley-Blackwell, CRC Press.
9. Ditkinson, C. M., 2003, Molecular Plant Pathology, Bios Scentific Publisher

10. Bridge, P.D and Clarkson, J.M., 1998. Molecular Variability of Fungal Pathogens, CAB,
international

11. Singh, R. 5., 2008. Principles of Plant Pathology, Oxford and IBH Publishing Co. Pvt Ltd.
12. Dhingra, O.D. and lames, B. Sinclair, 1995. Gasic Piant Pathology Methods, CRC Press

13. Pelczar, JM, Chan, ECS and Krieg, MR. 1993. Microbiology. Tata McGraw Hill.
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[ Course Code: BO4703T | Vear: First | Semmester:First _ I

' Course Title: Algae and Bryophytes

Unit 1

Introduction to Phycology, Principles and systems of classification of algae, Comparative
account of algal pigments, food reserves, cell wall, fiageliation, chloroplasts and eye-spots,
their phylogenetic and taxonomic importance

Unit

Cyanophyceae: Cyanophyta: cell structure, heterocyst and akinete development, chromatic
adaptation,thalius organization and reproduction, Salient features of Gloeocapsa,

Microcystls, Anabaena, Gloeotrichia, Nostoc, Rivularia, Scytonema.

A brief account of thallus organization, structure and reproduction in Chlorophyta,
Phaeophyta and Rhodophyta; alternation of generation in Phaeophyta and post-fertilization
development and site of meiosis In Rhodophyta.

Unit Il
A brief account of Protochliorophyta, Chiorophyta, Xanthophyta, Badillariophyta,

Phaeophyta: Ectocarpales (Ectocarpus); Laminariales (Luminaria); Dictyotales (Dictyats,
Padina); Fucales (Fucus and Sargassum)

Rhodophyta: Bangioideae (Porphyra); Florideae (Batrachospermum, Polysiphonia)
Economic Imponance of algae

(Algae as food, biofertilizers and source of phycocolloids.)

UNIT IV

Classification of Bryophytes, Comparative account of gametophyte structure, Sporophytic
structure and evolution; Peristome structure and its significance in the dassification of

Mosses

Unit v

Morphology, structure reproduction, life history, distribution and phylogeny of bryophytes
based on following:

(A} Hepaticopsida {1) Sphaerocarpales (Sphaerocarpus.), (i) Marchantiales (Riccia,
Marchantia. Cyathodium, Plagiochasma, Lunulsria, Asterelia), (1li) Monodleales (Monociea)

Vs



o Jungermaniales (Pellia, Porells, Fossombronia), (v) Calobryales (Calabryum):(vi) Takakiales
(Takakiz). (B) Anthocerotopsida: Anthocerotales (Anthoceros and Notothyias).

(C) Bryopsida: Sphagnales (Sphagnum), ~Andreales (Andreaea), Bryales (Funaria)
Buxbaumiales (Buxbaumia).

Suggested Readings:

1. Phycology, Sth Ed., Robert Edward Lee, Publisher-Cambridge University Press, 2018.
2. Introduction to the Algae, 2 Ed., Bold and Wynne, 1584.

3. Introductory Phycology, H. D. Kumar, 1990.

4. Algae, 1" Ed, O. P. Sharma, 2011.

5. Principales and Techniques of Biochemistry and Molecular Biology, 8 Ed., Wilson and
Waiker, 2018

6. Biology of Bryophytes. - R.N. Chopra and P.K. Kumra. New Age International (P) Limited,
New Delh| 1988

7. An introduction to Bryophyta, (Diversity, Development and Differentiation). - A.Rashid.
Vikas Publication House Pvt. Ltd,, 1938.

8. Bryophytes-A Broad Perspective. - Prem Puri. Atma Ram & Sons, Dethi & Lucknow, 1985.

9. Lryptogamic Botany. Bryophytes and Pteridophytes. VollL.G.M. Smith. Tata McGraw-Hill
Publishing Company Uimited, New Delhi, 1972.

10. The Structure and Ufe of Brycphytes.-E.V. Watson, Bl publications, 1964,
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| Course Code: B0O40704T | Year; First | Semester - First ]
___Course Title: Bacteria, Virus and Lichen

Unit 1

Bacterial identification, nomendature and dassification, New approaches to bacterial
taxonomy /classification induding ribotyping and ribosomal RNA sequencing.

Genetics of bacteria: Genetic recombination- an overview; mechanisms of transformation,
conjugation and transduction in bacteria; role of microorganisms in genetic engineering.

Unit il

Different modes of nutrition in bacteria, Sulfate reduction, Nitrogen metabolism - nitrate
reduction, nitrifying and denitrifying bacteria, Nitrogen fixation and Microbes used as
biofertilizer. Rhizoblum-egume symbiosis and mycorrhiza

Unit i

Archaea : Archaebacteria and extremophilic microbes ~ their biotechnological potentials,
Anoxygenic photosynthesis with special reference to light reaction in purple bacteria;
methanogenesis

Unit IV

Nomenclature and classification of plant viruses, Hypersensitivity in host-virus interaction,
Molecular aspects of virus-vector relationship in transmission, Virus detection by serological
and nudeic acdid hybridization methods, Structure, replication and pathogenicity of viroids,
Life cyde of lytic and tysogenic bacteriophage, Prions.

Purification of plant viruses, Bioassay Test for viral purity, Quantification, Ultracentrifugation,
Density gradient centrifugation

Unit V

intreduction to lichens, the symbiotic relationship and classification of lichens, methodology
for lichens taxonomy, morphology and anatomy of thallus, reproduction, physiology,
ecological aspects and chemistry, conservation, culture, bioprospection and economic
importance of lichens.

Suggested Readings:
1. Matthew's Plant Virology, R. Hull, 4 edition, 2003, Elsevier.

2 Prescott’s Microblology, J. Willey, L. Sherwoud, 10 edition, 2017, MCGraw-Hill Education.

| B e




3. Wilson and Walker's Principles and Techniques of Biochemistry and Molecular Biology.
Edited by A. Hofmann, S. Clokie, 8th edition, 2018, Cambridge University Press.

4. Plant Pathology, G.N. Agrios, Sth edition, 2005, Elsevier,

5. Alcamo's Fundamentals of Microbiology, 1.C. Pommerville, 2nd edition, 2013, Jones and
Bartiett Learning.

6. Microbiology: An Introduction, GJ. Tortora, B.R. Funke, C.L. Case, 11 edition, 2016, Pearson
India Education.

7. Hale, M.E. {1983). The biology of fichens (3rd ed.). Edward Arnold.

8. Hawksworth, DL & Hill, D} 1984: The Uchen-Forming Fungi. - Blackle, Glasgow and London.
158 pp

9. Galun, M. (ed.} (1988) CRC Handbook of Uchenology, Volume tii CRC Press, inc., Boca Raton

10. Brown D. H., Hawksworth D. L & Bailey R. H. 1976, Lichenology: Progress & problems,

Academic Press Lﬂndmw C@ %m&# c:%f} %/
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. | Course Code: M?E-S_-T_ | Year: First | Semester : First q

S —

| Course Title: Environment and Plant Response

Uniti

1. Solf Environment: Soil composition, Organic matter input and decnmpusipnn, soil nutrient
storage and accumulation in plants, agrochemical residues and their pollutive effect.

Unit i}

Water Environment: Hydrological cyde, primary production and productivity of different
aquatic weeds, distribution, adaptation and dynamics of fresh water and wetland plant
communities water pollution due to sewage, agrochemicals, industrial wastes and urban solid

wastes.

Unit th

Air environmenit and its ecological perspective with reference to rural, urban and industrial
areas.

Effect of air poliutants e.g. SO, Fluride, photo-chemical, suspended particulates on vegetation
of local area.

Unit iV
Indexing of sensitivity and resistance to pollutants of plants.
Nuclear power-energy and its environmental effect.

Unit v

Environmenta! planning strategies criteria for environmental standard, monitering
technigues, control of air poliution through plants and microbes. Control of pollution of

water bodies. X %& Mg @f %!g Z? |
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‘d' Cn_ur-s-g_ltoda: BO40801T | Year: First [ Ser;mne; :Second |

ey

_.__Course Title: Pteridophyta, Gymnosperms & Palaeobotany il

b | cacamane s o s e

Unit |

Morphology, anatomy and reproduction, phylogenetic relationships with emphasis on
detailed study of following:

{n Psilopsida - (Psilophytales, Psilotales)

{ii) Lycopsida-(Lycopodiales, Sellagenales, Lepidodendrales, Isoetales, Pleuromiales)
{ifi) Sphenopsida- (Equisetaies. Hyeniales, Sphenophytflales and Calamitales).

{iv) Pteropsida- (A general account)

{v) Filicinae- A general account

{vi) Eusporangiate ferns- (Ophiogiossales, Marattiales).

(vii)  Leptosporangiate ferns-Filicales.

Unit li

Telome concept. apogamy and apospory, Sex organs and embryogeny in Pteridophytes.
Ecology of pteridophytes, Economic Importance of the pteridophytes, Cytogenetics of
pteridophytes.; heterospory and seed habit Evolution of stele in pteridophytes.

Classification and economic Importance of Pteridophytes.

Unit il

General introduction of gymnosperms with special reference 1o its salient features,
similarities and dissimilarities with other groups like pteridophytes and angiosperms.
Classifications of gymnosperms. Origin and Evolution of gymnosperms with special reference
o Progymnosperms, Devonian pre ovules and origin of seed.

Unit v

Brief Account of the families of Pteriodospermales (Lyginopteridaceae, Medullosaceae,
Caytoniaceae, and Glossopteridaceae). Comparative study of Cycadales, Ginkgoales,
Coniferales (Pinaceae, Cupressaceae, Araucariaceae, Podocarpaceac, Cephalotaxaceae,
Taxodiaceae}, Taxales and Gnetales {Gnetaceae, Ephedraceae and Welwitschiaceae) etc.

Global distribution of gymnosperms with special reference to Indian plants. Endangered
Eymnosperms, their conservation and present status. Cytogenetics of Gymnosperms;
Economic importance and biotechnology of gymnosperms.

Unit v
Study of fossils: Methods of preservation, investigation and importance in stratigraphy.

Continental drift and gealngicaLﬁ e scal.a’&// | N W_é"“l-a \F' %”,
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11.
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Suggested readings:
-

Rashid. A, 2011. An Introduction to Pteridopyta, 2nd edition, (Reprint), Pub. Vikas
Publishing House Pvt. Ltd., Noida.

Gifford, Ernest, M., Foster, Adriance.S., 1989, Morphology and Evolution of vascular
plant. W. H. Freeman; Third Edition.

Ogura, Yuauru., 1972, Comparative Anatomy of Vegetative Organs of The
Pteridophytes. Gebr. Borntraeger; 2nd edition.

Rashid, A.1999, An Introduction to Pteridophta; Diversity, Development,
Differentiation. Vikas Publishing House Pt Ltd.

Parihar, Narayan Singh, 1977, The Biology and Morphology of The Pteridophyte.
Central Book Depot.

Eames, AJ. (1936) Morphology of Vascular plant-lower group. Tata Mc Graw Hill, New
Delhi, '

Chamberiain, Charles joseph, b.[1863), Gymnosperm; Structure and Evoiution.
Chicago, Iii., The University of Chicago Press

Chhaya Biswas and B.M.Johri. The Gymnosperm. Springer; 1997, edition (16 April
2014) Bhatnagar, S.P. Moltra, Alok. (1996). Gymnosperms. New Age International.
Pant DD. (2002), An Introduction to Gymnosperms, Cycas, and Cycadales, 8irbal Sshni
Institute of Palaeobotany.

Steward W.N,, Palaeobotany and evolution of plant. Cambridge University Press, New
York.405 p.{1)

Stewart, W.N., and G.W.Rothwell. (1993) Palaeobotany and the evolution of plant.
Znd ed. Cambridge University Press, New York.521 p.(1)

Andrews H.N.Jr. 1974 Palacobotany (1947-1872) Annals of the Missouri Botanical

Garden 61:179-202.(§)
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| Course Code: BO40802T | Year: First | Semester : Second |

o Course Titie: Anglosperms : Taxonomy |

Unit |

Latin diagnosis, definition and use of Taxonomic terms, History of Plant Taxonomy in India,
History of Piant Classification, Need and aim of cdassification, Units of classification,
delimitations of taxa and their practical consideration, Artificial, Natural and Phylogenetic
system of classification, a critical study of Takhtajan, Modern system of classification, An
introduction of anglosperm Phylogeny Group (APG), Characteristics and phylogeny of orders

Unit li

Need and aim of nomenclatures, International rules of Botanical Nemenclature, Concept of
species, genus and family with special reference to the type concept

Unit i

Interrelationship of plant taxonomy with morphology, anatomy, embryology, palynology,
cytology, genetics, Biosystematics, biochemical and molecular systematics, Numerical
taxonomy, Phytogeography and phytochemistry

Unit iv

A general knowledge of Herbarium, and Botanical garden of the world and India, BSI and
Identification keys

Unit v

General knowledge of distinguishing features of important families with specialreference to
local flora.

(a) Dicotyledons: Magnoliaceae, Ranunculaceae, Papaveraceae, Anacardiaceae, Fabaceae,
Rosaceae, Myrtaceae, Aplaceae, Rubiaceae, Cucurbitaceae,  Capparidaceae,
Carryophyllacese, Malvacese, Rutaceae, Meliaceae, Asteraceae, Scrophulariaceace,
Primulaceae, Asclepiadaceae, Convolvulaceas, Verbenaceae, Bignoniaceae, Lamiaceae,

Acanthaceae, Polygonacese, Euphorbiaceae.

{b) Monocotyledons: Orchidaceae, Liliaecae, Musaceae, Palmae, Cyperaceae, Graminae

(Poaceae) etc. (%ER/ (\’\w@?ﬂ. Q%\?. gf//




1 J. Harborne, B.L. Turner and D. Bouher-Chemotaxonomy of Leguminosae, Academic Press,
Lﬂﬂﬂﬂﬂ 1971.

2. John Firminger Duthie- Flora of Upper Gangetic Piains, Shiva offset Press, vol. I, 1903, vol.ll,
1911.

3. John Hutchinson- The Families of Flowering Plants, Clorendon Press, 1959,

4. Arthur John Cronquist- The Evolution and Classification of Flowering Piants, Shiva offset
Press, 1981.

5. P.H. Davis and B.H. Heywood- Principles of Angiosperm Taxonomy, Princeton Press, 1963.
6. Alfred Barton Randle- The Classification of Flowering Plants, Harvard University, 1504.

7. Gurcharan Singh- Plant Systematic, Oxford & IBH Publishing Company Pvt. Ltd., 1999.

8. Tod F. Stuessy-Plant Taxonomy, Shiva offset Press, 2002,

9. Peter H.A. Sneath and Robert R, Sokal- Numerical Taxonomy, Wayne State University Press,
1973,

10. T. Pullaiah- Taxonomy of Angiosperms, Regency Publications, New De E
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| ___Course Code: BO4OBO3IT | Year: First 1 Semester :Second

Course Title: Angiosperm : Plant Development & Reproduction Bl

L

Unit |

Introduction of morphology and anatomy including brief historical account; External and
internal organization of higher plants; Morphology of root and stem and their modifications,
Ergastic substances; Microscopic and sub-microscopic structure and organization of cell wall

Meristems: Organization of root apical meristem (RAM) and shoot apical meristem (SAM)
differentiation; Quiescent center, Xylem and phloem; Ontogeny and structure of components
and phylogeny, transfer cells.

Secretary and excretory structures; Primary structure of root and stem, Origin of lateral roots,
root-stem transition, nodal anatomy and its evolutionary significance; Leaf -structure and
function with spedal reference to epidermis. Systematic significance of trichomes and
stomata;

Unit i

Vascular camblum and its derivatives, Primary anomalies in stem and anomalous secondary
growth, Floral morphology and anatomy, fruits and seeds

Periderm, Wood structure, Sapwood and Heartwood, Growth rngs
Unidt Wi
Experimental and applied embryology

Morphogenetic Phenomenon-Symmetry, Polarity, Correlation, Differentiation, Totipotency
and Regeneration and Phyllotaxy

Factors affecting Morphogenetic Phenomenon: Genetic, Physical and Chemical

Unit v

Introduction to life history of angiosperms, brief history of plant embryology: Anther:
Structure and development wall layers and their role; Microsporogenesis; Cytoplasmic
recrganization during microsporogenesis, Pollen wall morphogenesis and anther dehiscence;
Polien morphogenesis, Development of male gametophyte, ultrastructure, abnormal mate

gametophyte, Pollen germination R | M] V\Lfi?’__,, ' V
el .

Unit v



Pollen-pistii interaction: Role of pollen wall proteins and stigma surface proteins, polien tube
growth in pistil, fertilization and apomixis: Endosperm: Major types, ultrastructure and
histochemistry; Embryo: major types, polyembryony Embryology in relation to Taxonomy

Suggested readings

1. Cariquist, S. (1961),Comparative Piant Anatomy, Holt, Rinehart and Winston, New York
Press

2. Cutter, Elizabeth (1968), Plant Anatomy part -I Cells and Tissues lind edition, Edward
Arnold, London

3. Cutter, Elizabeth (1971), Plant Anatomy Part-it Organs,Edward Arnold London
4. Dickison William C. (2000), integrative Plant Anatomy. Academic Press

5. Eames, A, 1. & Mac Daniels Laurence H. (1951), An Introduction To Plant Anatomy, Mc Graw
Hill.

6. Eames A (1961), Morphology of Angiosperms,Mc Graw-Hill, New York.

7. Esau, Katherine (1965), Plant Anatomy, John Wiley and Sons. Inc, New York.

8. Esau, Katherine, Anatomy of seed Plants (1960), Wiley, New York.

9. Evert, Ray.F.(1960), Esau's Plant Anatomy. John Wiley & Sons.

10. Fahn,A. (1982), Plant Anatomy Vel | and Vol It Pergamon Press. Oxford New York
11. Mauseth, james D. (1988) Plant Anatomy. Benjamin/Cummings.

12. Bhojwani, 5.5. and Bhatnagar, 5.P.{1985), Embryology of Angiosperms, Vikash Publishing
House, New Delhi

13. Johri, B.M (1984) Embryology of Angiosperms.Springer-Verlag Berlin Heidelberg,

14. Mzaheshwarl, P. (1950) An Introduction to the Embryclogy of Angiosperms. Tata McGraw

Hilt qu@f %‘i\g b :;%f =t



Course Code: BO40804T | Year: First | Semester : Second ]
' Course Title: Floriculture and Nursery

Unit i
Commercial fioriculture: scope & importance in india.

Techniques of producing ornamental plants like Rose, Marigold, Chrysanthemum, Orchid,
Gladiolus etc.

Orchards: Importance, objectives, merits and demerits
Horticultural crops and their nutritive value

Unit i

Vermicomposting, green manuring

Biofertitizers and use of biocontrol agents
Biopesticides, pheromones

Organic food and human health

Unit HI

Vegetative propagation, Gootee, layering, grafting
Micropropagation & Its Industry

Seed propagation & its limitation

Plant Quarantine

Unft rv

Scope and objectives of gardening. style of gardens: Formal, informal, Types of gardens:
English, Mughal and japanese.

Components of garden, Planning of outdoor gardens: Small, Residential, Larger Home Garden,
Roof Garden, Terrace Garden, Children's garden, School and Institutional | Garden P rk,

Industrial garden, Housing complex, indoor gardening Qty_/ é

Unit v



Principies of landscape design, eiements, planning and layout Plant material for landscaping,
* symbols and tools

Landscape design for specific sreas: residence, commercial buildings, educational institutes
and hotels

Computer applications in fandscape design
Suggested readings:

1. Lyndy J. McGaw et.al Medidnal Plants for hollstic healing.

2. Bhani Ram, MamtaDail and Anil Sharma. Plantation Crops.

3. Roy A. Larson- Introduction to Floriculture.

4. 5.Prashad- Commercial Floricuture.

5. Dr. R. K. Bishwas- Organic farming in India. (N D pubtication).

6. Bijan Bihari Dutta-A Handbook of Plant Rescurce Utilization and Conservation
7. Peter McHoy- Garden planning & garden design. (Southwater Publication).

8. Deborah L. Martin- Rodale’s basic gardening. (Rodale Books Pubtication).

9. Brian Capon- Botany for Gardeners. (3rd edition)

10. Harry Tomlinson- A complete book of Bonsai.

11. Elizabeth Barlow Rogers- Landscape Design: A cultural and Architecturat History.
12. Chris Young- Encyclopedia of Landscape design. (DK Publication).

13. Anupam Tiwari, Anil K. Singh et.al- Computer aided designing for Landscape gardening,
Global journal of pharmaceutical research 5(5):386-388. \

14. Stephen Erwin and Hope Nasdrouck- LandsLape Modelling.
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Course CDdEE BOSOSOST | Year: Fi;;t- g ] A% SEF;'}Eter" Se-cn ¢ 'r;d__J

__ Course Title: Flln“t Resource Umi‘flﬁﬂ“ ‘"‘i!l'-‘f_[_iw Bot. rﬂ' Al |

R

[

Unit |

Plant diversity and sustainable development: basic concepts and status in Ingdia,

Unit Il

Culuvation and uses of economically important plants (with special reference to origin,
evolution, cultivation and uses).

Food, forage and fodder crops: Cereals, legumes, nuts and general account of fodder crops.
Fibre yielding crops: Textile fibre plants and their products, its uses and cultivation In India.

Medicinal Plants and Aromatic plants: Plants of medicnal importance and general account of
aromatic plants as source of essential oll.

Important fire wood and timber yielding plants: A general account.

Non-wood forest products (NWFPs): Bamboo, rattans, raw material of Paper industry, gums,
tannins, dyes, resins, rubber and latex-products: A general account.

Fumigatories and masticatories: A general account.

Linit 1

Green revolution! Benefits and adverse conditions, innovation for meeting world food
demands.

Unat IV

Conservation Biology: Principles of conservation, strategies for conservation In  situ
conservation (a general account of sanctuaries, national parks, biosphere reserves, wetlands,
mangroves, for conservation of wild biodiversity), Ex-sity conservation (Principle and
practices, A general account of the activities of 8.5.1., National Bureau of Plant Genetic

resource (NBPGR), indian Coundil of Agricultural research (ICAR) for conservation of plants
and non formazl conservation efforts.

init v

Organisms of conservaton concern: Rare, endangered spedes, diation,

phytoremediation, and biosensor 3
R ek N
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Apprenticeship/ Internship embedded UG
Degree Programme

/\—//\/

ProgrammeiClass: 4 Year UG | Year IV Semester: \TI & VIO

degree {Homours)

Subject: Botany

Course Code: .. .. Course Title: Major Research ProjectDissertation

Course Qutcome

Full Year (fourth vear * Semester VI & Semester VI ) External Project Dhsseration is designed
to ensure that the studenr 15 able to apply the knowledge gamed 1n the Previous semesters im

specific areas of interest in a problem solving environment. gaining bench-experience. to serve as
a springboard for a professional fumre

Crednts: 40

External Project Dissertation

12 Months Apprenticeship/ Intemnship through NATS or from equivalent organization’ Industry
Institute. External ProjectDissertation for Semester VI & VIO will be camed owr by the students
il vanous recogmzed established labs of Parest'Other Universities. of Instinntes under C'SIR
[CMR._ IIT. ICAR. DST. DBT Industry. Government Departments etc (to be amanged by
the students themselves. mcluding whatever expenses become due in this regard). [
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DETAIL SYLLABUS FOR
M.Sc. Final (Semester-III & 1V)
or

Semester: IX & X




!— R ey e [ : - -—— -
| Lourse Code: BOSOSOIT | Vear: Second | Semester - Third ]
o T Course Title: Plant Physiology and Biochemistry BN
Lnit i

Photosynthesis:  Light harvesting complexes: mechanisms of electron Tanspory
photoprotective mechanisms: CO; fixation-C3, C4 and CAM pathways.

Respiration and photorespiration: glycolysis, Citric acid cydle; plant mitochondrial electron
transport and ATP synthesis; alternate oxidase; photorespiratory pathway.

Nitrogen metabolism: Nitrogen cycle and biological nitrogen fixation, nitrate and ammonium
assimilation, amino acid biosynthesis.

Metabolism of tipids, amino acids, nucleotides,

Unit i

mechanisms of action. Structure, function and mechanisms of action of phytochromes,
cryptochromes and phototropins: stomatal movement; photoperiodism and biological docks.

Growth and Development Aspects: Metabolic changes during seed germination, factors
affecting seed germination and dormancy, breaking of dori"nancv, biochemistry of flowering:
nibation and development of fiower, iInduction of flowering- vernalization. physiology and
biochemistry of leaf abscission and senescence,

Unit 1N
Solute transport and photoassimilate transiocation - uptake, transport and translocation of
water. ions, solutes and macromolecules from soil, through cells, across membranes, through
xylem and phloem; transpiration;

mechanisms of loading and unioading of photoassimilates.

Swress physiology: Responses of plants to blotic (pathogen and insects) and ablotic (water,
Termparature and salt) stresses.

Sensory photobioclogy: Phytochromes and crypto chromes and their photochemical and
biochemical properties, photo physiology of light-induced responses, cellular localization,
molecular mechanism of action otormorphogenic receptors, signaling and gene

expression - i
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Secondary metabolites: Siosynthesis of terpenes, phenols and nitrogenous compounds and
their roles,

Programmed Cell Death (PCD)

Unit tv

Bloenergetics: Law of thermodynamics, concept of enthalpy and entropy and their
significance In biological systems, Water biochemistry, high energy molecules, redox
potential; Amino acids and proteins: Structure and physiochemical properties of amino acids;
Proteins: Primary, secondary, tertiary and quaternary structure of proteins, physical and
chemical properties of proteins and biological significance. Enzymes: Classification,
physicochemical nature, enzyme kinetics, mechanism of action and regulation, allosteric

ENIYMI, {ZGENZYME, Zymogen
Unit V

Carbohydrates: Structure and physico-chemical properties of carbohydrates, biological
significance, important glycoproteln, Uplds: Classification, structure and properties of
important lipids, biclogical significance of glycolipids, fatty acid biosynthesis and storage lipids
and their catabolism, Vitamins and Coenzymes: Structure and general biochemistry.

Sugzested readings:

1. Taiz and Zeiger, 2010, Plant Physiology, 5th Edition. Sinurer Associates

2. Hopkins, W.G. and Huner N.P.A., 2009, introduction to Plant Fhysiology, 4* Edition
Wiley international Edition, john Wiley & Sons, USA

3. Jones, Russell L Buchanan, Bob B. Guissem, Wilheim., 2002, Biochemistry and
Molecular Biology of Plants, American Socdiety of Plant Physiciogists.

4. Peter Scott, Physiology and Behaviour of Plants. Wiley-Blackwell.

5. Frank Boyer Salisbury and Cleon Ross, 1991, Plant Physiology, CA

6. Wilson, K. and Walker, J., 2000, Practical Blochemistry: principles & technigues.
Cambridge University Press. ISBN 0521799651,

7. Buchanan, B., Gruissem, W., & lones, R.L., 2002, Biochemistry and Molecuiar Biology
of Piants. American Society of PlantBiolngists, USA.

8. Watsan, ID, Baker, TA, Bell. SP, Gann, A, Levine, M and Richard, L 2008, Maolecular
Biclogy of the Gene. Pearson Education inc.

9. Nelson, D.L. and Cox, M.M., 2008, Lehninger Principles of Biochemistry, W. H.
Freeman & Co, New York, USA

10. Murray, R, Murray, RK, Bender, D, Gotham, KM, Kennelly, PJ, Rodwell, V and Weil, PA,

2012, Harper'g lilustrated Biochemistry McGraw Hill
) ] %
r CSQQ . Mo %



Course Code: BO&090ZT | VYeor Second ] Sern ester : Third
E S Course Title: Cytogenetics and Blostatistis | ||

b nal LK —

Unit!

Basic concept and organization: Chromosome structure, special type of chromosomes- '
Polytene chromosomes, lamp brush chromosomes, B chromosomes. Gene concept; allele
concept, multiple alleles, iscalleles, Pseudoalleles, Cell division,

Unit i

Inheritance Genetics: Principles of Mendellan Inheritance, Extensions of Mendelian
principles: Codominance, incomplete dominance, gene Interactions, plelotropy, genomic
imprinting, penetrance and expressivity, phenocopy, linkage and crossing over, sex
determination in pfants and sex linkage, sex limited and sex influenced cha racters,

Gene mapping methods: ﬂnkage maps, tetrad analysls, mapping with molecular markers.

Extra chromosomal inheritance: Inheritance of Mitochondrial and chioroplastgenes, maternat
inheritance.

Unit il

Quantitative genetics: Polygenic inheritance, heritability and its measurements, QTL
mapping.

Population genetics: Populations, Gene pool, Gene frequency; Hardy Weinberg Law; concepts
and rate of change in gene frequency through natural selection, migration and random

genetic drift.
Unit iv

Mutation: Types, causes and detection, mutant types - lethal, conditional, biochemical, loss
of function, gain of function, germinal versss somatic mutants,, physical and chemical
mutagens, insertional mutagenesis. DNA dam:ge and repair mechanism.

Structural and numerical alterations of chromosomes: Deletion, duplication, Inversion,
translocation, ploldy and their genetic implications. _

Unit v

Biostatistics: General Concept of statistics and biometry.




Measurement of central tendencies imean, mode, median), measurement of deviztion
(standard deviation, standard error).

Significance test (chi square test & t-test).
Diagrammatic fepresentation of statistical data.

Corretation

Types of statistical software and their application in analysis of data

Suggested reading:

2. Stebbins, G.L.1950, Variation and Svolution in Plants. Columbia Univ. Press, New York.

3. Swanson, C. P,, Mertz, T.F. and Young, W.I. Cytogenetics: The Chromasomes in Division,

4. Sharma, A.K. and Sharma, Archana. 1985, Advances in Chromosome and Cell Genetics,
Oxford & 18H Publishing Co., Calcutta,

5. 5chned|, W.. Banding patterns in chromosomes. in: international Review of Cytology (Suppl!.
a),

& Lewine, Benjamin, fones and Bartlet, Genes X, Sudburry, Masschusets
7. Gupta, P.K., Cytogenetics, Rastogi Publication, Meeryt i

8. Peter, D, Snustand and Simmons, M.J., John Wiley and Sons Inc.
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Course Title: Ecology, Soil Science and Phytogeography

Unit |

introduction to ecology, and environmental terminology, population dynamics, vegetation
organization and development: population characteristics, population growth forms, density
dependent and density Independent controls, population structure (distribution, aggregatian,
isolation territoriality) energy partitioning, r- and k-selection, concept of carrying capacity:

Wild life sanciuaries, botanical gardens

Concepts of community and continuum, analysis of communities (analytical and synthetic
characters), community coefficients, competition, ecological niche, succession, mechanism of
ecological succession (relay floristic and initial floristic composition facilitation, tolerance and
inhibidon models), concept of climax

Unit it

Ecosystem organization, structure and function: primary production (methods of
measurement), energy dynamics (tropic organization, energy flow pathway, EeNergy quality,
ecological effidencies), biogeochemical cycles

Unit 111

Pollution and dimate change: kinds, sources and effects of poliution, heavy metals {Pb, Cd,
Hg), green house gases (CO,, CH, NO, CFCs), Green-house effect and global warming, ozone
layer depletion and ozone hole, acid rain

Unit IV

Soil types, soil profile, soil formation (gielzation, Podzolization and Laterization), soll texture,
soil humans, : [

50il moisture constants.

Soil erosion and conservation,

Unit v
Phytogeography: Distribution patiern, barriers, endemism and age- area hypothesis,

Environmental WEHL threatened and endangered plant species, role of diversity
: ﬁ—
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In ecosystem stability, general account of remote sensing and its application, sustainable
development. Major terrestrial biomes, biogeographical area of india, major vegetations

Suggested reading:
1. Odum, E. P. and Barret G. W. 2005. Fundamentals of Ecology. Cengage publication
2- Odum, E.P., 1983. Basic Ecology, Saunders Coliege Publishing

3. Singh, LS., Singh S.P. and Gupta 5.R. 2006. Ecology Environment and Resource
Conservation. Anamaya Publishers

4. The nature angd properties of soils, Nyle C. Brady and Ray R. Weil, Pezrson Education Pvt.



[ Course Code: Bo40904T | Year: Second I seméster : Third __J
- Course Title: Piant Breeding and Crop Improverment | =

[ I S .

Unie o
importance, scope and major achievements of piant breeding,

Germplasm; kinds of germplasm, collection, evaluation and organizations concerned with
germplasm, in-sity and ex-situ conservation. Modes of reproduction in crop plants; sexual and
asexual reproduction, apomixs, identification of apomictic piants.

incompatibllity; genetic, physiological and blochemical basis of Incompatiblltty, utility of self
Incompatibility. Male steriilty, genetic and cytoplasmic male sterility and its applications.

Unit i

Plant Introduction; types of introduction, procedure, uses of plamt introduction and
organizations

associated with introduction.
Fure iine selection, mass and progeny selection, procedure and achievements,

Pedigree selection, recurrent selection and their applications.

Uinit it

Rotfe of mutation in plant breeding, isolation of useful mutants and major achlevements.

Role of polyploidy in crop improvement.

Unit Iv

Hybridization- kinds of hybridization, procedure of hybridi + types of hybridization ang

utility of hybridization.

Hybrid breeding in self- and cross-pollinated crops

Back cross breeding | % @
} et



Types of hybrids-single oss hybrid, three way cross hybrid, double cross hybrid, synthetic

and composite crosses.

Heterosls; theories of heterosis, inbreeding depression.

Unit v
Protoplast fusion and somatic hybrids.
Method of gene transfer and transgenics. Marker assisted selection.

Breeding for disease resistance, salinity tolerance and quality traits.

Suggested Readings:

1. introduction 1o Fiani Breeding, R.C. Chaudhary, Oxford & IBH Publishers, 1982,
2. Ptant Breeding, V. Kumaresan, Saras Publication, 2015,

3. Piant Breeding Principles & Methods, B.D.Singh, Kalyan! Publishers, 1583,

4. Fundamentals of Plant Breeding, Phundan 5'ngh, Kalyan! Publishers, 2017.

5. Principles of Piant Breeding, 1.D.Tyagi, Jain brothers, 2015

6. Plant Breeding Methods, Mahabal Ram, PHI Learning Pvt, Ltd., 2014.

7. Principles of Plant Breeding, Robert W. Aliard, John Wiley & sans, 1960.

B. Plant Breeding: Scholar Select, Liberty Hyde Bailey, Arthur Witter Gilbery, 2018,
b
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[ Course Code: BO40SOST | . Year: Second 117 T Semester - Third | 1
L Course Title: Instrumentation and Analytical Technique 1]
Unit |

Technigues of Collection, fixation, embedding, dehydration and Stalning.

Unit 1!

Microscopy: Simple, Compound, Phase-contrast, Fluorescence, Electron {SEM and TEM)
mlin-nsmp-._', Micrometry and Camera ludda

Unie it

Centrifugation:-Rotors, Benchtop, Low speed, High speed, Cooling, Ultracentrifuge.
Electrophoresis:-Native, Denaturing, isnslectric focusing, 2-D Electrophoresis: Spectroscopy:-
UV, Visible, IR, Raman, Spectro flurometry, Mass, AAS, NMR

Unit IV

ESR Radioactivity- GM counting, Scintillation counting, Autoradiography; Chromatography--
Paper, TLC, Column, Gel Filtration, lon Exchange, HPLC, GC

Unit v

Microtomy; ONA Chip technology an Microarrays, Mass Spectrometry for genome and
4 .
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_Course Code: 0410017 | Year: Second | _Semester - Fourth || |

i e e

__ Course Title: Plant Molecular Biology and Molecular Techniques |

| —

Unit 1

Structure and conformation of nudeic adds; Replication of DNA; DNA damage and repair,
Gene structure; Transcription of gene; Structure of mANA, rRNA and tRNA, Regulation of
transcription, Post-transcriptional modification of RNA, RNA editing: Transport of RNA

Unie i1

Protein synthesis: Genetic code, Mechanism of transiation (initiation, elongation and
termination); Post-translational modification: Protein sorting in the cell, Regulation of protein
synthesis in prokaryotes and eukaryotes. '

Unie m

Signal transduction: Ovenview of receptors and G-proteins, phospholiplds signifying role of
cyclic nucleotides, caicium calmodulin cascade diversity in protein kinase and phosphates
spedfic signaling .mechanism, Secondary messengers: Gene silencing mechanisms,
Epigenstics

Unit W

Iselation and Purification of Nudeic Acids, Electrophoresis and quantification of nucleic acids,
DNA Sequencing Sanger’s Dideoxy Method, Maxam and Gilbert Method. High throughput
sequencing. Nuclear run-on assay, Nucleic acid biotting technigques, DNA Synthesis,

Chromatin remodeling
Unit v

isoiation and purification of protein, Electrophoresis and quantification of proteins, Western
Blotting. Protetn-nudeic zcid interaction anaiysis, Protein-protein interaction analysis; EUSA,
RiA; Protein immunopredipitation. Protein sequencing strategies. Radioactive isotope
labeling, Mass spectrometry '

Suggested Readings:

Buchanan, B., Gruissem, W, & jones, R.L, 2002, Biochemistry and Molecular Blology of
Plants. American Society of Plant Biologists, LJsA,

Lodish, Harvey, Berk, Amold, Chris A. Kaiser, Monty Krieger, Matthew P. S¢ 1,
Bretscher, Hidde Ploegh, Paul Matsudalra Molecular

RNt =




| _CourseCode: B0RI00ZT | Yeor:second | Sem ester : Fourth
& i Course Title: Plant Biotechnology and Bioinformatics | LopH e
Unit 1

A brief imroduction |10 Blotechnology; Recombinant DNA lechnology. Restrictian
endonucieases, DNA Maodifying enzymes, DNA polymerases; Vectors, Markers and reporter
genes, Cloning, Screening of recombinant clone; Polymerase chain reaction: Principle,
method, variants and practice! applications. ;

Unit

Gene doning and identification: Genomic and cDNA library, Hybridization technigues:
Southern, northern and western hybridizatior; FISH; Molecular markers: RFLP, RAPD, AFLP,
SSR, SNP; Functional genomics: Quantitative Real Time PCR, Microarray, RNA interference,
Mutagenesis and Genome editing Protein Production strategies in Expression System;

Metagenomics
Unit ¥

Methods of gene transfer, Agrobacterium medisted genetic transformation of plants,
Regeneration methodologies and Screening of transformants; Genetic engineering and it
applications In Agriculture: Genetic manipulation of pest resistance, abiotic and biotic stress
tolerance, Molecular farming: Transformation of chloroplast genome and its advantage;
Biosafety concerns in Plant Biotechnology

Unit IV

Bioinformatics: introduction, Databases (Genomic and Protein Database), Simiarity
Searching: BLAST and FASTA; Tools for DNA, RNA and Protein sequence analysis, ExPASy-
PROSITE, Sequence Retrieval Methods, Primer Designing tools, Gene Prediction, Restriction
Site Annotation, GRF Finder, Seguence Alignment; Molecular evolution and andlysis methods

Unit v

Bio fertilizers, organic farming, Bictechnology in polivton control and phytoremediation,
Ethics in biotechnological research.

Suggested readings:

1. 1.D. Watson, T. A, Baker, §_p Bell, A, Gann, M. Levine & & Losick Molecular Biclogy of the
Gene, Coid Spring Harbor Laboratory N

2. Bernard R. Glick and Jack J. Pasternak, Motecular Biotechnology: Principles and application
of recombinant DNA ASM Press, Washington, D.C

3. T. A. Brown, Genomes - Garland Science {Tayior & Francis Group), New York & London

4, Adberts Bruce, lohnson Adexander, Lewis Julian, Raff Martin, Roberts Keith and Waiter Peter
Molecular Blology of the Cell - Garland Scence =

5. Lodish, Harvey, Berk Arnaid, et. ail.,-Molecuiar Ceil Biology.

6. Introduction to plant biotechnology by H S Chawla g“
C@/‘“ﬁ@; Z



Course Code: BO41003T | | Year: Second 3 L i;hm:eﬂe: :[Fourth ||| 1T
Course Title: Research Methodology and IPR

:
0 e

Uinit i

Meaning, Object & Basic Principles of Research Legz! Research In India, Evalustion and
Development, Problems & Challenges

Unit i

Tools and Technigues of Legal Research Doctrine and Empirical Research, Interview
Technigues, Scaling Technigues of Sodo Legal Research Research Design, Sampling Designs,
Data Collection and Analysis Creativity, Innovation, Originality and Advancement of
Knowledge and Application to the Society

Unit iii
Report writing and the writing of research papers; Lay out, chaptering, preparation of

introduction and Conclusion, Methods of citation, Blbqu:raphv gnd Abbreviations
Communication Skills, review of published research, seminar, presentation et

Unit iV

Computer application for research, Word Processing, Data Processing, Graphical Processing,
Use of Web-2 tools for research, use of Graphical Software, Use of Multmedia Tools, Ethics

in Research
Uit v

Concept of bicethicy, benefite ang harm, consent, privacy and mnﬁdendal'rty, sharing of
benefits; Intellectual Property Right: Defirition of PR, World Intellectual Property
Organization (WIPO) and its role; Patent: kinds of patent classification, patent criteria,
Procedure of obtalning patent, copy right and trade mark, Organization of patent

" @5@/ Mouuth F “@g




__Course Code: BO41004T . __Year:Second |  Semester :Fourth |

=t 1T UL

Course Title: Blodiversity, Remote Sensing and Environment Management

Unitr

Biodiversity: Definttion, Measurement {Alpha, Beta & Gamma), Globat tlodiversity

Unit-it

Levels of biodiversity. Genetic, species, community and ecosystem; Magnitude and
distribution: Diversity gradients

Unmit i

Threats to biodiversity: Causes of biodiversity loss, species extinction, vulnerability of species

|
to extinction, IUCN threat categories, Red dats book

Unit iv

Strategles for biodiversity conservation: Prin dples of biodiversity conservation, /n-sity and ex-
sitv conservation strategics

LUnit v

Remote sensing, Environmental management and Environmental forecasting

Course Eudt:rﬂﬂllﬁlil’ ol o Year: Second | Semnester : Fourth
Course Titie: Major Research Project/ Dissertatioln

The topic would be decided by the candidate in consuitation with the respective supervisor.
Major Research Project/ Dissertation will be based on existing branches of botany and the
titie will be decided keeping the view on the modern aspect in the related discipline. it will be
the part of semester IV; however, the title of Major Research Project/Dissertation will be
assigned by concerned faculty member/board in the beginning of semester Il to provid

sufficient time 1o complete Major Research Project /Dissertation.

A e




