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: Session -2025-26
DSC-01to08  — ——7— “DSE-01toiz
Title "1 ca o
Code Title

Elementary B ——
Lab. Caur?. _:;';2!} BOSE -01T | Natural resources and management
ementary Botany) — [BOSE -01P | Lab. Course -01 (Natural resources and
Microbe. : management) =
Lab. Conremt Thallophyta BOSE -02T| Microbiology and Phytopathology

(Microbes and Thallophyra) [BOSE -02P Lab. Course -02 (Microbiology and

Archegoni, — S—=cr Phytopathology)
ontate and Fossils B OSE -037T] Pi iytopaleontology and Evolutionary Botany

Lab. Course-03 (archegoniate and Fossitg |BOSE 037 | Lay, Sonree 33 (Phiytopaleontology and

- Evoluti ry Botany)

%‘%::::s_ S BOSE -04T| Ethnobotany and Medicinal plants

Qvology and Gen f’gm“?ﬂ'm.\') BOS‘I‘. -04P | Lab. Course-04 (Ethnobotuny & Medicinal plants),

Zab. Courss 05 g C‘f{"sl B OSE -05T| Biosystematics and Biodiversity

Plant Pirv: (Cyeology and ‘Gcnerlcs) BOSE -05P | Lab. Course -05 (Biosystematics and Biodiversity)
ant Lhysiology and Economic Botany |BOSE 06T Plant breeding and Seed technology

Lab. Course -06 (Plant P, hysiology und |BOSE -06P | Lab. Course -06 (Plant breeding and Seed

Economic Batany) technology)
f;:"’g;’:’fd lzl;'wgeogmphy BOSIE. 07T | Instrumentation and biochemical technology)
Ph ’; rse -07 (Ecology and BOSE -07P | Lab. Course -07 (Instrumentation and
yiogeography) biochemical technology)
Molecular biology and Biostatistics BOSE -08T| Growth and Stress Physiology
ﬁf‘lb. C ourse-08 (Molecular bialogy and BOSE -08P | Lab. Course -08 (Growth and Stress Plysiology)
testarics)
BOSE -09T | Plant biotechnology and crop iimprovement
BOSE -09P | Lab. Course -09 (Plant biotechnology and
crop impro )
BOSE -10T | Applied Botany and Intellectual property
right (IPR) L
BOSE -10P | Lab. Course -10 (Applied Botany and IPR)
BOSE -11T |Biochemistry and Enzymology
BOSE -11P [Lab. Course -11 (Biochemistry and Enzymology)
BOSE -12'T'| Bloisuformatics and Gene Technology
BOSE -12P | Lab, Course-12 (Bioinformatics & Gene Tochnology)
GE -01 & 02 VAC ;
BOGE -01T | Elementary Botany BOVAC-01_[Herbal Plant & Human Health
BOGE -01P | Lab. Course -01 (Elementary Botany) SEC
BOGE -02T | Microbes and Thallophyta ) BOSEC-01 |Gardening and Floriculture
M)GE -02P | Lab. Course =02 (Microbes and Thallopl.ytu)

Program Outcomes (PO):
1. Demonstrate and apply the fundamental knowledge of the basic principles of major ficlds of biology

2. Apply knowledge to solve the issues related to plant sciences with the help of computer technology
3. Apply knowledge for conservation of endemic and endangered plant specics

Program Specific Outcomes (PSO):
1. Collaborate effectively on team-oriented projects in the field of life scienees.
2. Communicate scientific information in a clear and concise manner both orally and in writing
3. Explain Biodiversity, climate change and plant pathology.
4. Apply Biotechnology, Ecology, Genetics and Plant breeding techniques in plant sciences
5. Apply knowledge of Medicinal and Economic botany in day to day life.
6. Apply the knowledge to develop ™ sustainable and eco-friendly technology.
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29
DEPARTMENT OF BOTANY

COuURSE CURRICULUM
PART- A: Introduction -
Program: Bachelor in Life Sciences :

. . - n: 2025-26
(Certificate / Diploma / Degree/tionors Semester) I Sessio B
1| Course Code BOSC 01T
2 | Course Title [Elementary Botany
k]

* | Course Type iscipline Specific course (DSC)
4 | Pre-requisite Gf, any)|4s per program ‘
At the end of this course, the students will be able to
»  Understand the Basics of Botany and its branches. )
5 Course Learning. > gle‘: ir:nc:l:i:ted with comglex interrelationship between organisms and
Out e S
utcomes (C1.0) » Develop a comprehensive understanding of the identification, cultivation, and
processing of medicinal plants, and their chemical constituents.
> Utilize plants resources for livelihood.
6 | Credit Value 3 Credits l Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 [ Min Passing Marks: 40

ART -B: Content of the Course
Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

- - No. of
Unit Topics (Course contents) p:riod

I asics of Plant Science: Differences and resemblances between; living and nonlivinj

plants and animals, plant and animal cell. Concept of prokaryotes and eukaryotes.Im;
features of thallophyta, Bryophyta, Pleridophyta, Gymnosperm and Angiosperm.Structure an
function of a typical flowering plant.

II ranches of botany: General idea, features, and significance; Anatomy, Cytology,
conomic Botany, Ethnobotany, Forestry, Genetics, Histology, Microbiology,
alcobotany, Phytochemistry, Phytopathology , Plant biotechnology, Plant breeding,
lant ecology, Plant morphology, Plant physiology, Plant Taxonomy, etc,

I Elants for human welfare:Plant Resources for Rural livelihood — Mahua, Tendu patta,

12

11

amboo and Firewood.Ethnobotany in India: Methods to study Ethnobotany, Applications of
obotany, ethnomedicinal plants and ethnoecology. Application of plant products for certain
iseases- Cough and cold, Jaundice, Infertility, Diabetes, Blood pressure and Skin discases.

v ?ncient Indian Botany:Indigenous Medicinal Sciences;Definition and Scope-Ayurveda:

11

istory, origin, panchamahabhutas, saptadhatu and tridosha concepts, Rasayana, plants used in
yurvedic treatments, Siddha: Origin of Siddha medicinal systems, Basis of Siddha system, plan
ised in Siddha medicine. Unani: History, concept. Charaksamhita. Ancient and modern Botanis
land their contributions.-Charak, Jagdish Chandra Bose, B.P.Pal, Desikachary,K.C. Mechta M.S
Swaminathan elc.

11

Keywords Prokaryotes, Ethnobotany, Taxonomy, Ayurveda
Signature of Convener & Members (- BoS).:
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PART-C: Learning Resources ,
| _Text Books, Reference Books and Others —
Text Books Recommended -
1. College Botany Ganguli Kar and dutta, HIMALAYA Publishers
. "Handbook of Medicinal Plants" by L.D. Kapoor
"Indian Medicinal Plants: An Illustrated Dictionary” by C.P. Khare )
“Medicinal Plants in India: Conservation and Sustainable Utilization in thc Emerging Global Scenario”

2
3.
4.
5
6.

edited by V.K. Gupta
"A Compendium of Mcdicinal Plants in India: An Introduction to Ayurveda” by S.L. Kochhar

A handbook of forest utilization by T. Mehta
Plants and human welfare by O.P.Sharma

7
ce Books Recommended —

eferen
I. Charak Samhita
2. Medicinal Plants of India" by C.P. Khare

nline Resources—
e-books and e-learning portals

Www.swayam.ac.in
www.ignou.ac.in
www.cgvankosh.ac.in
www.iitm.ac.in
www.eskillindia.org
www.eshiksha.mp.gov.in
www.vlab.co.in
www.internshala.com

VVYVVYVVvvyy

www.ndliitkgp.ac.in

nline Resources—
Resources / e-books and e-learning portals

https://extension.oregonstate.edu/collection/botany-basics
https://www.pbs.org/video/botany-basics-iuu2bl/
hitps://efaidnbmnnnibpcajpcglclefindmkai/https://www2.ca.uky.edu/agcomm/pubs/ho/ho9

6/h096.pdf
hitps://www .botanytoday.com/branches-of-botany/
https://efaidnbmnnnibpcajpeglclefindmkai/https://www.unanijournal.com/articles/94/3-1-

11-206.pdf
httgs://efaidnbmnnnibgcaigcglcleﬁndmkaj/ht_tps://wgbis.ces.iisc.ac.in/biodiversitv/sahvadri
/documents/botany _history.pdf
https://vedpuran.files.wordpress.con/2016/07/charaksamhitaatridevajigupt-vol-1.pdf

VYV vvvy

\%

>
> htitps://egvankosh.ac.in/handle/123456789/89429

[?ART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
30 Marks

Continuous Internal Assessment (CIA):

End Semester Exam (ESE): 70 Marks

Continuous Internal | Intemal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz

Assessment (CIA): 30 | Assignment/ Seminar - 10 + obtained marks in Assignment shall be
Total Marks - 30 considered against 30 Marks

(By Course Teacher)
End Semester Exam

(ESE): 70

Two section —A & B
Scction A: Ql. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type gts.,1ont of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of * 80S:
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ADUATE PROGRAM 2025-29

FOUR YEAR UNDERGR
DEPARTMENT OF BOTANY
COURSE CURRICULUM
PART- A: Introduction |
Program: Bachelor in Life Sciences Semester - 1 Session 2025-26
(Certificate / Diploma / Degree/ Honors)
1 | Course Code BOSC -01
2 | Course Title Lab. Course -01 (Elementary Botany)
3 | Course Type [Laboratory course
4 Pre—requisite (if, any)|4s per program

At the end of this course, the students will be able to
» Understand structure of plant cell, prokaryoti

Course Learning. cell.
Outcomes (CLO) > Identify pteridophytes of college campus.

» Learn about the different types of plant tissues.

¢ cell and eukaryotic

» Le Avurvedic system of medicine.
6 | Credit Value 1Cre redit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. M 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topics (Course contents) !::;iz:;
Lab./Field 1. Microscopic study of plant cell.
Training/| 2. Microscopic study of prokaryotic (Bacteria) and eukaryotic cell (algae and
Experiment fungi).
Contents | 3 gy of thallus structure of Riccia and Marchanti
of Cotrse . yo s structure of Riccia and Marchantia.
4. Identification of different plants growing in college campus.
5. Study of a typical flowering plant and it’s parts. 30
6. Study of internal structure of root and stem.
7. Study of parenchyma, collenchyma and sclerenchyma.
8. Study of medicinal plants of college campus.
9. Study of plants used to cure cough and cold, jaundice and skin diseases.
10. Visit to any local ayurvedic hospital / practitioner to understand Ayurveda.

Keywords l}’mka;yotic, Parenchyma, Jaundice, A yurveda.

Signature of Convener & Members (" BoS) :




PART-C: Learning Resources
Text Books, Reference Books and Others

Text Books Recommended —

Text Books Recommended —

College Botany Ganguli Kar and dutta , HIMALAYA Publishers
"Handbook of Medicinal Plants" by L.D. Kapoor

“Indian Medicinal Plants: An Illustrated Dictionary" by C.P. Khare

"Medicinal Plants in India: Conservation and Sustainable Utilization in the Emerging Global Scenario”
cdited by V.K. Gupta

"A Compendium of Medicinal Plants in India: An Introduction to Ayurveda” by S.L. Kochhar
A handbook of forest utilization by T. Mehta

. Plants and human welfare by O.P.Sharma

Reference Books Recommended —

1. Charak Samhita

2. Medicinal Plants of India” by C.P. Khare

Online Resources—

e-Resources / e-books and e-learning portals
www.swavam.ac.in

www.ignou.ac.in

www.egyvankosh.ac.in

www.iitm.ac.in

www.eskillindia.org

www.eshiksha.mp.gov.in
www.vlab.co.in

www.internshala.com
wwyw.ndLiitkgp.ac.in
{Online Resources— \

PO

N ow
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» e-Resources / e-books and e-learning portals
» https://www.ncbi.nlm.nih.povipme/articles/PMCS871155/

> https://cms.botanv.erg/home/careers-jobs/careers-in-botanv/areas-of-specialization-
in-botany.html

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuous Internal [Internal Test/ Quiz-(2): 10 & 10|  Better marks out of the two Test/ Quiz

Assessment (CIA): 15 JAssignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks

End Semester ILaboratory / Field Skill Performance: On spot Assessment | Managed by

Exam (ESE): 35 A. Performed the Task based on lab. work - 20 Marks | Course teacher
’ B. Spotting based on tools & technology (written) — 10 Marks [as per lab. st:mui

C. Viva-voce (based on principle/technology) - 05 Marks

Name and Signature of Convener & Members of . 80S:



FOUR YEAR UNDERGRADUATE PROGRAM 2025-29
DEPARTMENT OF BOTANY

CoOURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Life Sciences :
(Certificate / Diploma / Degree/Honors) Semester - 1T Sessiofl 2026-26
1 Course Code BOSC-02T
2 Course Title icrobes and Thallophyta
3 Course Type Discipline Specific course (DSC)
4| Pre-requisite Gf, any)|4s per program
At the end of this course, the students will be able to
g Course Learning. ; Il.:‘ndc.rstand‘ about the Microbes and their .Im;fortance. .
Outcomes (CLO) . Identify edlblg mush‘n.)oms and lea-m cultivation techniqucs.

3. Learn about bio-fertilizers and their uses.

4. Understand life cycles of different algac and fungi. |
6 Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 Total Marks Max. Marks: 100 [ Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of

Period

I

Bacteriophages and TMV]

Viruses: - general characteristics,nature , structure and nomenclature,
on plants , important plant diseases, viroid, prions.Actinomycetes: general characteristi
Structure, reproduction and economic importance. Mycoplasma, Phytoplasma,:
characteristics , structure, reproduction and their economic uses.

general,

Lytic and Lysogenic cycles, transmission and replication of viruses, Symptoms of viral dmj
12

II

Bacteria: History, general character, classification and morphology, Gram positive and Gram-+
cgative bacteria, structure of bacteria shape, size flagella and ultra structure of bacterial cell;
acterial Growth curve, factors affecting growth of microbes; sporulation, reproduction,
ecombination in bacteria- Transformation Conjugation and Transduction, and Economic

importance. Cyanobacteria : General characteristics, morphology,Heterocyst, cell structure of]
yanobacteria, reproduction and cconomic importance of Bacteria.

11

hycology: General characteristic features of Algae. Algac in diversified habitat, Salieng
features, OCCUITENCE, classification and range of thallus organization.Prominont pigments found in
lgae. Reproduction classification, general character and life cycle of —Volvox, Oedogonium,

Chara, Vauche)'ia,EclocaipusandPolysiphom‘a. Economic importance of algae - Role of algae in

oil fertility, algae as biofertilizer , blue green algae and nitrogen fixation. Symbiosis ; algal

11

products - Agar, biofuel

Mycology, Mushroom Cultivation, Lichenology &Mycorrhiza: General characteristic
features of Fungi, Economic importance and Classification of Fungi, Nutrition, Heterothallism,
Physiological spccialization, Heterokaryosis &Parasexuality in Fungi. Fungi as biocontrol ageat.
Classification, general character and life cycle of -Mucor, PhytophthoraPenicillium, Peziza

Ustilago, Puccinia, Agaricus; Colletotrichum, Alternaria. Edible Mushroom- Button and Oyster
inushroom and their cultivation. General account of lichens. General account of Myccorrhiza.

11

Keywords

Mycoplasna, Transduction, Biofertilizer, Parasexuality.

Signature of Convener & Members ( 'B0S)
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PART-C: Learning Resources
Text Books, Reference Books and Others

Text Books Recommended —
1. Kumar, H.D. (1999). Introductory Phycology. Affiliated East-West. Press Pvt, Ltd. Delhi. 2nd cdition.
2. Tortora, G.J., Funke, B.R., Case, C.L. (2010). Microbiology: An Introduction, Pearson Benjamin Cummings,

U.S.A. 10th edition.
Sethi, I.K. and Walia, S.K. (2011). Text book of Fungi & Their Allies, MacMillan Publishers Pvt. Ltd., Delhi.

Aggarwal, S. K. 2009. Foundation Course in Biology, A one books Pvt. Ltd., New Delhi.
Angcja, K. R. 1993. Experiments in Microbiology, Pathology and Tissue Culture, VishwaPrakashan, NewDelhi.

Annie Ragland, 2012, Al_gac and Bryophytes, Saras Publication, Kanyakumari, India.
Basu, A. N. 1993. Essentials of Plant Viruses, Vectors and Plant diseases, New Age International, New Delhi.

Chopra. G. L. 1984. A text book of Algae, Rastogi publications, Meerut,India.
. Dubey, R. C. and Maheshwari. D.K. 2012. Practical Microbiology, S. Chand & Company, Pvt. Ltd., NewDelhi.

10. Fritsch, R. E. 1977. Structure and Reproduction of Algae, Cambridge University Press, London.
11. Sharma, P.D. (2011). Plant Pathology. Mcerut, U.P.: Rastogi Publication.
12. Pandey B.P. 2001. College Botany Volume 1, S Chand & Company Pvt.Ltd, New Delhi.

Reference books:
1. Webster, J., Weber, R. (2007). Introduction to Fungi, 3rd cdition. Cambridge, U.K.: Cambridge University

Press.

Pelzar, 1963. Microbiology, Tata McGraw Hill, New Delhi

Ra'ngasyamy, G. 2009, Discase of Crop Plants in India, Prientice Hall of India, New Delhi.
Microbiology Fundamental and Applications (hindi) (pb) 9. ISBN: 9788 188826230 Edition: 03Year :
2016Author : Dr. Purohit SS , Dr. Deo Publisher : Student Edition Language : Hindi

5. Modern Microbiology (hindi) (hb) ISBN: 9788177543599Edition : 1Year : 2018Author : Dr. Purohit SS,

Dr. Singh T Publisher : Agrobios (India)
6. Plant pathology by R.S. Mehrotra, Tata McGraw-Hill Publication
Online Resources—
e-Resources / e-learning portals
www.swavam.ac.in
www.ignou.ac.in
www.egvankosh.ac.in
www.iitm.ac.in
wwiw.eskillindia.org
www.eshiksha.mp.gov.in
wyw.vlab.ce.in
www.internshala.com
www.ndl.iitkgp.ac.in

‘Online Resources—

» e-Resources / e-books and e-learning portals
hrtps:/.v’www.classcenunl.com/tafz/microbiology
https://www.cdx.org/learn/microbiology
htth//www.mooc-list.com/tajzs/micmbiologx
httgs://www.udemv.com/tonic/microbio]ogﬂ
https://ucmp.berkele /. edu/bacteria/bacteria hitml
https://www.livcscicncc.com/S3272-what-is-a—vims.h(ml
https://, clambathach.in/lms/Economic%20in yortance%200f%20Algac.pdf

htt s://www,slidcsharc.net/sardar]109/al ae-notes-1

. httgsJ/www‘onlinebiologvnotes.com/algae-geneml-charz;ctcristics—classiﬁcationl
ology-and-microbiology/fungus

10. httgs://www.scicnccdircct.com/mnics/immun

11. htggs://ucmg.berkelcy.edu/fungi/ﬁ.mgi,html
y

12. https://agrimoon.com/ —content/uploads/Mashroom

13. ht ://ecoursesonline.iasﬁ.res.in/mod/ age/view.

14. http://www.jnkvv.org/PDF/1 104202010265 Iplant_pathology.pdf
15. https://www.apsnet.org/edcenter/disimpactmn Vtope/EpidemiologyTemporal/Pages/ManagementStrat

X
Jrwrw.a rilcareer.com/6-easy-ste| »s-for-mushroom-cultivation/

T -D: Assessment_and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks

PHNO G LW

hwn
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End Semester Exam (ESE): 70 Marks .

Continuous Internal Internal Test / Quiz-(2): 20 +20 Better marks out of the twa Test/ Quiz
}Agsessmcnt Assignment / Semunar - 10 + obtained marks in Assignment shall be

T(CIA):30 Total Marks - A0 considered against 30 Marks
(By Course ‘Teacher)
Semester Two section—A & B |
gndm (ESE)' 70 Section Az Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks
xa Section B: Descriptive answer type qts. Jout of 2 fyom cach unit-4x10=40 Marks

Vame and Signature of Convener & Members of §BoS: q\ \f w W\A \\_5)/ "ﬂ
s S o Fae




FOUR YEAR UNDERGRADUATE PROGRAM 2025-29
DEPARTMENT OF BOTANY

CoOURSE CURRICULUM
PART- A: Introduction |

Program: Bachelor in Life Sciences Semester - 1T | Session: 2025-26
(Certificate / Diploma / Degree/Honors) .

1 Course Code BOSC- 02

2 | Course Title Lab. Course —02 (Microbes and Thallophyta)
3 Course Type Laboratory course

a

Pre-requisite (if, aoy)|ds per program
1. Understand the Viruscs, Bacteria, Phycology, Mycology and Plant

pathology

2. Learn microbial techniques which will be bencficial for agriculture
and industry.

3. Leam life cycles of selected genera of different groups

4. Understand etiology of plant diseases

5. Apply their knowledge in the crop fields to eradicate or avoid the
diseases

5 Course Learning.
Outcomes (CLO)

>
6 Credit Value 1 Credits { Credit =30 Hours Laboratory or Field learning/Training

7 Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course '

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

- No. of
Module Topics (Course contents) Pzri?,d

}fab;/F_ icld 1. Collection of viral/ Bactrial /fungal infected plants
raining/ 2. Study of plant disease symptoms caused by viral/ Bactrial /fungal/

Experiment
Contents Mycoplasma
of Course | 3, BACTERIAL IDENTIFICATION:
Isolation of bacteria
Staining techniques: Gram’s, staining
4. Study/ Slide preparation of available Cyanobacteria
5. PHYCOLOGY: Study / Slide preparation and Staining of algae —Volvox, 30
Oedogonium and Chara; Vaucheria; Ectocarpus Polysiphonia
6. MYCOLOGY:
Study/ Slide preparation and . Staining of fungi. Mucor, Phytophthora,
Penicillium, Peziza, Ustilago, Puccinia; Agaricus, colletotrichum, Alternaria.:
Study of Button and Oyster Mushroom
Lichens: crustose, foliose and fruticose specimens.
Study of VAM fungi

Keywords infected plants, VAM, algae, fungi

Signature of Convener & Members T’BoS) :

N Y
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

1. Practical Botany (Part I) ISBN #:81-301-0008-8 Sunil D Purohit, Gotam K Kukda &
Singhvi Edition:2013  Apex Publishing House Durga Nurscry Road, Udaipur, Rajasthan
(bilingual).

2. Pandey S.K. (2012). Quick Concept of Botany. Publisher LAP LAMBERT Academic Publishin%
GmbH & Co. KG, Germany (ISBN: 978-3-8484-3 104-5).

3. Dubey, R. C. and Maheshwarl. D.K. 2012. Practical Microbiology, S. Chand & Company, Pvt.

Ltd., New Delhi.
4. Pandey. B.P. 2014 Modem Practical Botany, (Vol-I) S. Chand and Company Pvt, Ltd., New
Delhi.
Online Resources—
> e-Resources / e-books and e-learning pertals
»  www.swayam.ac.in

www.ignou.ac.in
www.cgvankosh.ac.in
www.iitm.ac.in
www.eskillindia.org
www.eshiksha.mp.gov.in
www.vlab.co.in
www.internshala.com
www.ndliitkegp.ac.in
Online Resources—

VVVVYVVYY

» e-Resources / e-books and e-learning portals v
1. https://communiw.plantae.org/ta,qs/moocfutureleam.com/courses/teaching—biologv-insoirirg;
students-with-plants-in-science
htms://micmbiologvsocietv.ora/publication/education—outreach—resourccs/basic-practical-
microbiology-a-manual.html
https://microbiologvonline.org/ﬁle/7926d7789d8a2f7b20751 09168c3175e.pdf
http://allaboutalgae.com/benefits/
httos://rcnositorv.cimmvt.org/xmlui/bitstream/handle/ 10883/3219/6433 L.pdf
httgs://www.mooc-list.con‘u’tags/microbio!ogy\
http://www.agn'fs.ir/sites/default/ﬁles/A%2Otext%20book‘3f6200f"/020practical%2Obotanv%20
MM‘WM
8. htps:/171 339239%5D%20%281984%29.pdf

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

N

Novew

Maximum Marks: 50 Marks
Continuous Internal Assessment (Cl1A): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal [Internal Test/ Quiz-(2): 10 & 10| Better marks out of the two Test/ Quiz
Assessment (CIA): 15 Assignment/Seminar +Attendance - 05 " 4 obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Ficld Skill Performance: On spot Assessment Managed by

5 A. Performed the Task based on lab. work - 20 Marks | Course teacher
Exam (ESE): 35 B. Spotting based on tools & technology (written) — 10 Marks Qs pec lab. staﬂ

C. Viva-voce (based on principle/tcchnology) - 05 Marks

Name and Signature of Convener & Members of .BoS: .
ﬁ% e
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Sciences

Semester - I11 Session:

Diploma / Degree/Honors)
1

2025-26

Course Code BOSC-03 T
2 | Course Title Archegoniate and Fossils
3| Course Type Discipline Specific course (DSC)
4 | Pre-requisite gr, any) s per program
» students will be familiar with amphibians and reptiles plants
|Gt b S
> diversity in plants
> development of seeds.
6 | Credit Value - 3 Credits | Credit =15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit i Topics (Course contents)

No. of
Period

I [Bryophyta:
Morphology, structure, reproduction and life history, distribution, classification,

Riccia, Marchantia, Anthoceros and Funaria s
Economic and ecological importance of bryophytes.

evolution of gametophytes and sterilization of sporogenous tissue. General account of- 12

II | Pteridophytes:

[Morphology, anatomy and reproduction, classification,
evolution of stele, heterospory,

telome theory and

origin of seed habit,

Pteris, Marsilea

general account and life history of of Psilotum, Lycopodium, Sellaginella, Equisetum

11

III Gymnosperm :

Characteristics of Gymnosperms, the vessel - less & fruitless seed plants,
Classification of Gymnosperm;

Polyembryony in Gymnosperms and its role;

Distribution of Gymnosperm in India;

[Economic importance of Gymnosperm.

General account of Cycas, Pinus, Gnetura

Concepts of living fossil (Cycas & Ginkgo);

Angiospermic characters of Gnetum.

11

IV [Fossil:

Fossil and fossilization, types of fossils

Geological time table

Brief account of the families of Pteridospermales —Rhynia, Calamites.
General Account and Affinities - Cycadeoidales Pentoxylales and Cordaitales

11

Keywords|Archegonia, seedless, heterospory, fossils
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IPART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended ~
1. Puri, P. (1980) Bryophytes, Atma Ram and Sons, Delhi.
2. Vashishtha, B. R. (2005) Pteridophytes S. Chand and Co., Delhi.
3. Bhatnagar, S. P., Moitra, A. (1996) Gymnosperms, New Age Intenational Pvt. Ltd., New Delhi.
Text Books Recommended —
4. Sporne, K. K. (1991) The Morphology of Gymnosperm. B. I. Publishing Pvt. Ltd., Bombay.
5. Stewart, W. N. and Ruthwell, G. W. (1993) Paleobotany and the Evolution of Plants. Cambridge
Univ. Press, UK. .
6. Singh, H. (1978) Embryology of Gymnosperms; Encyclopedia of Plant Anatomy X. Gebruder
Bortraeger, Berlin.

Online Resources—

e-Resources / e-books and e-learning portals
Wwww.swayam.ac.in

www.ignou.ae.in

www.egyankosh.ac.in

www.iitm.ac.in

www.eskillindia.org

wwyw.eshiksha.mp.gov.in
www.vlab.co.in

www.internshala.com

www.ndl.iitkgg.ac.in
iOnline Resources—

e-Resources / e-books and e-learning portals

> hugg:llstud-v.comncam/lcssonlhrvophvls-chnmclcrisliu-cxnmnle:.hlml

> hgﬂ:[/bio.libretexts.ongookmelvgg!ntroductoﬂ and General Biology/Book%3A Genceral Biology (Boundlusﬁéﬂ;s
Seed Plants/26.02%3A Q_xmnosgcrmﬁ.ﬁ.ZAZ«gA Characteristics of Gymnosperms

91&riz=1CICHBD enIN1091IN1093 &sxsri= Vi

VYVVVYVVVVYVY

> s/ _soople.conysearch?g=fossils&sca 379ecd0

MCAILiKSAQHIAQDAA GYAgegAukLwglKECMY “AhE
BAAQIAEQ_LEDwgIKEAAYfAQYFBiHApgDAJ lHBTAquAOoAfSWw&scllen =(rws-wiz-serp

' h?q=pterido) &sca esv=09379¢cd0b6efd9 =1C1CHBD_enIN
T

$ https://www.google.com/searc
3£sxsrf='A§QVn(l-V0|[!75$271;35be ﬂtXBOGPdZ¥A‘Z¢3Al7l3546628592&ei“h5UiZqu!9g-‘|uMPh‘-
&oq=pter&gs | —Epxnd3IMitd2161.XNlc AiBHB0ZXIgA Mp0OABIABBixAxhDGloFM ABIiABB
DicA Y&o0q=p st ADIKEAA YgAOYQxiKBTIN 5|

hDGIloFMgo ABIABBhDGIo ABIABBhDGIoF] i
MYOQxiKBTIFECAY hAAGIAEGEMYigU ChAAGIAEGEMYigVI 1hQAFixCnAAcACOA Y.

BoAGlMgBBTAuMquAEB!AEA-
igXCA Ixgnwgl KEC4Y YOxiKBZgDAJIHBTAuMi S

AEBmAIEoAL BsICChAjGIAEGCcY
&sclient=gws-wiz-serp

% https:/biglibretexts.org/bo kshel troductory_and Genera
less)/26%3A Sced Plants/26.02%3A_Gymnosper 6.2A% h terd f Gym

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
_| Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam ( ESE): 70 Marks

Continuous Internal [ Internal Test/ Quiz-(2): 20 +20 | Betier marks out of the two Test/ Quiz +
Assessment (CTA):30 | Assigament /Seminar- 10 | obtained marks in Assignment shall be
y Course Teacher) Total Marks - 30 considered against 30 Marks

“Fnd Semester Exam | Two section —A & B
ection A: Q1. Objective — 10 x1= 10 Mark: Q2. Short answer lype- §xd =20 Marks

—(ESE): 70
E): 7 ion B: Deseriptive answer type gts.,iout of, from each unit-4x10=40 Marks

Name and Signature of Convener & Members of Q‘Bas.- ¢ .
~ o
S
s\ o
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY
COURSE CURRICULUM

PART- A: Introduction
Pr'ogram: Bachelor in Life Sciences Semester - 11T Session: 2025-26
(Diploma / Degree/Honors)
1| Course Code [BOSC-03
2 | Course Title .[Lab. Course-03 (Archegoniate and Fossils)
3 -| Course Type Laboratory course
4 | Pre-requisite @if, any) |45 per program
At the end of the course students will be familiar
» with amphibians and reptiles plants
s | Course Learning. [|> progressive evolution in plants
© | Outcomes (CLO) |» relics of past plants
> diversity in plants
» Development of seeds.
6 | Credit Value 1 Credits l Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: 50 . | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topics (Course contents) 1:2;;;2
;:23?:2 ryophyta: Comparative study of the anatomy of vegetative and
Experiment foproductive parts of Marchantia, Pellia, Anthoceros, Notothylus,
Contents [Funaria, Polytrichum.
of Course [Pteridophyta: Comparative study of the anatomy of vegetative and
reproductive parts of Psilotum, Lycopodium, Selaginella, Equisetum,
Gleichenia, Pteris, Ophioglossum, Isoetes.
Gymnosperms: Comparative study of the anatomy of vegetative and
reproductive parts of Cycas, Ginkgo, Cedrus, Abies, Picea, Cupressus, 30
Araucaria, Cryptomeria, Taxodium, Podocarpus, Agathis, Taxus,
Ephedra and Gnetum.
* Collection of various gymnospermic plant materials.
* Field work — as far practicable conveniently.
[Fossil: Study of important fossil gymnosperms from prepared
photographs, slides and specimers.
Kkeywords |Archegonia, venter, bryophytes, pteridophytes

FS‘ignalure of Convener & Members ( .BnS) :



EART—C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended —

1. The Practical Fossi] Finder (Practical Handbook) Hardcover — | October 1991by Steve
Parker (Author) Publishers Facts On File Inc . ’

2. Practical Botany (Part I) ISBN #:81-301-0008-8 Sunil D Purohit, Gotam'K Kukd'a & Anamika
Singhvi Edition:2013 Apex Publishing House Durga Nursery Road, Udaipur, Rajasthan

ilingual). . N

3. §’ba“deg):lS.)K. (2012). Quick Concept of Botany. Publisher LAP LAMBERT Academic Publishing
GmbH & Co, KG, Germany (ISBN: 978-3-8484-3104-5).

4. Dubey, R. C. and Maheshwari, D K. 2012. Practical Microbiology, S. Chand & Company, Pvt.
Ltd., New Delhi.

Pandey. B.P. 2014 Modem Practical Botany, (Vol-I) S. Chand and Company Pvt. Ltd., New
Delhi.

w

\Reference Books Recommended —

1. Principles of Paleontology Edition 3 Paperback—1 January 2006 by Amold Miller, Michael

Foote Publishers - W.H.Freeman & Co Lt

Online Resources—

e-Resources / e-books ang e-learning portals
Www.swavam.ac.jn

Www.ignou.ac.in
Www.egvankosh.ac.in
Www.iitm.ac.in
Www.eskillindia.or
Www.eshiksha.mp. ov.in
www.vlab.co.in
wv.vw.internshala.com
Www.ndLiitkop.ac.in
Online Resources_

VYVVVVVVVYVY

> e-Resources / e-books and e-learni

ng portals
1. ht_tps://efaidnbmnnnibgcaigcglcleﬁndmkaj/httgs://eavankosh.ac.inlbitstream/l23456789/69
611/1/Unit-9 pdr

https://www.enc clo edxacom/science/enc c

lo cdias-almanacs-tmnscri ts-and-maps/fossil-and-

3. https:// alaeobotany.or

PART -D: Assessment and Evaluation

Suggested Continuons Evaluation Methods:
Maximum Marks: §0 Marks
Continuous Internal Assessment (CIA): 15 Muarks
End Semester Exam (ESE): 35 Marks -

Continuous Internal [nternal Test/ Quiz-(2): 10 & 10
Assessment (CIA): 15 Assignment/Seminar +Attendance - 05
(By Course Teacher) Total Marks - 15
End Semester Laboratory / Field Skill Performance: On

. A, Performed the Task based on Iab., work - 20 Marks | Coursc teacher
Exam (ESE) 30 B. Spotting based on tools & technology (written) = 10 Marks las per lab. statu
C. Viva-vace (based on principle/(echnulogv) - 05 Marks
Name and Signature of Convener & Members of * Bos:

: { "Y\‘\/%’f ﬁ Ak}(
X B W

Better marks out of the two Test / Quiz
*+ obtained marks in Assignnent shall be
considered apainst 15 Marks

Spot Assessmient Managed by




Learning Resources
Text Books, Reference Books and Others
Text Books Recommended —

1. The Practical Fossil Finder (Practical Handbook) Hardcover — 1 October 199 Iby Steve
Parker (Author) Publishers Facts On File Inc .

2. Practical Botany (Part [) ISBN #:81-301-0008-8 Sunil D Purohit, Gotam K Kukda & Anamika
Singhvi Edition:2013 Apex Publishing House Durga Nursery Road, Udaipur, Rajasthan
(bilingual).

3. Pandey SK. (2012). Quick Concept of Botany. Publisher LAP LAMBERT Academic Publishing
GmbH & Co, KG, Germany (ISBN: 978-3-8484-3104-5).

4, Dubey, R. C. and Maheshwari. D.K. 2012. Practical Microbiology, S. Chand & Company, Pvt.
Ltd., New Delhi.

5. Pandey. B.p. 2014 Modem Practical Botany, (Vol-I) S. Chand and Company Pvt. Ltd., New
Delhi.

eference Books Recommended —

L. Principles of Paleontology Edition 3 Paperback~1 January 2006 by Amold Miller, Michael
Foote Publishers - W.H.Freeman & Co Lt

nline Resources—

e-Resources / e-books and e-learning portals
Www.swavam.ac.in

www.ignou.ac.in

Www.egvankosh.ac.in
Wwww.itm.ac.in
www.eskillindia.or:
Wiwvw.eshiksha.mp.oov.in
www.vlab.co.in
Wwww.internshala.com -
www.ndLiitkop.ac.in
Online Resources—

VVVVVVVVVV

> e-Resources / e-books and e-learning portals

1. ht_tgs://efaidnbmnnnibgca'mcglcleﬁndmkai/https:/fegvankosh.ac.in/bitstreamll23456789/69
61 1/1/Unit-9.pdf

2. h_ttps://www.encyc!opedia.com/science/encvclopedias-aImanacs-transcripts-and-maps/fossil~and-
fossilization

3. https://palaeobotan .Or'

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Mefhods: e R
Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal |internal Test/ Quiz-(2): 10 & 10 Better marks out of the two Test/ Quiz

Assessment (CIA): 15 ssignment/Seminar +Attendance - 05 + obtained marks in Assignment shall be

(By Course Teacher) otal Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: Oq Spot Assessment | Managed by
Exam (ESE): 30 A. Performed the Task based on lab. work - 20 Marks | Course teacher S‘
’ B. Spotting based on tools & technology (written) - 10 Marks las per lab. statu
C. Viva-voce (based on principle/technulogv) - 05 Marks

Name and Signature of Convener & Members of 'BoS:

% \§,\Yﬁ\% »'\&\/(ﬁ(JM yﬁ%
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FOUR YEAR

UNDERGRADUATE PROGRAM

2025-29
DEPARTMENT OF BOTANY

COURSE CURRICULUM
PART- A: Introduction
Program: Ba - i i :
g Bachelor in Life sciences Semester - [V Scssion 2025-26
(Diploma / Degree/H onars) J—
1 Course Code BOSC-04 T
: Course Title Angiosperms
Course Type Discipline Specific course (DSC)
4 Feig 1 X
Pre-requisite (if, any) AS per program
At the end of the course, the studenls will be able -
> Understand basics of plant identification, classification and nomenclature
5 Course Learning. » Understand the concept, diversity and evolution of Angiosperm plants.
Outcomes (CLO) » Become familiar with the internal structure of plants and concept of plant
tissues with its revolutionary concept. )
SE— > _Understand the reproductive system in flowering plants.
6 Credit Value 3 Credits | Credit =15 Hours - learning & Observation
7__| Total Marks Max. Marks: 100 | Min Passing Marks: 40
PART -B:  Content of the Course
Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)
: - No. of
Unit Topics (Course contents) Period

I Plant taxonomy: Types of classification-artificial, natural and phylogenctic Bentham & Hooka
(upto serics), Engler & Prantl (upto series) and Hutchinson system of classification with its merit
and  demeritsModem trends of taxonomy and Numerical taxonomy.Binomial nomenclatur] 12
System. . Principles and rules (ICBN/ICN)Ranks and names, Typification, author citation, vali
publication, principle of priority and its limitations;. Herbarium technique, important herbaria, o
berbarium and Botanjca) gardens of India . :

11 Taxonomic Description; Characteristics, systematics and cconomic importance of
Dicotyledonous families- Brassicaceae, Malvaceae, Fabaceae (subfamily), Apiaceae, Rutaceae,
Euphorbiaceae, Lamiaceae, Asteraccae. Monocotyledonous families -Orchidaceae, Liliaceae] 11
Cyperaceae, Musaceae and Poaceae. (Floral features, Floral formulaand floral diagram are
essential]

III |Anatomy:Tissue systemu features, functions of different types of meristematic and permanent|
tissues. Internal Structure of dicot and monocot root stem and leaf.Root and shoot apex

. organization: Structure and function of cambium and secondary growth in root and stem. Wood 11 .
(heartwood and sapwood, annual rings) Abnormal Secondary Growth (Dracaena Achyranthes,
Wyctanthes, Boerhavia)

IV [Embryology: Structure of anther and pollen. Structure and types of ovules, Embryo sacs-types |
Pollination and Fertilization, Double fertilization, Endosperm types, structure and functions!
Development of embryo-Dicot and monocot embryo. Concept of Apomixes and Polyembryony, 2
Seed structure; appendages and dispersal mechanisms,

Keywords |Taxonomy, Herbarium, Tissue, Fertilization




EART—O: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended - ‘
1. Simpson, M.G. (2006) Plant Systematics. Elsevier Academic Press, San Diego, CA, USA

2. Beck, C.B. (2010). An Introduction to Plant snm.:cgi and Developrment, : edition.
3. Johri, B.M. (1984). Embryology of Angiosperms. Springer-Verlag, Dethi

i i ice. Oxford & IBH Pvt. Ltd, New 1.
;- Singh, G. (2012) Plant Systematics. Theory and Prlcucfe.Angio'  iloss Publication Houss
6.

Bhojwani, SS. & Bhatnagar, SP (2011). Embryology o
Pvt.Lid. New Delhi $ edition . .
Mauseth. 1.1) (1988) Plant Anatomy. The Benjamin Cummings Publisher. USA
7. Pandcy, B. P. (LatesEdt), Plant Anatomy
Tkefaumc Beoks Recommended —

Simpson, M.G. (2006) Plant Systematics. Elsevier Academic Press, San Dicgo, CA, USA
Beck, C.B. (2010). An Introduction to Plant Structure and Development, II edition.
- Mauscth. 1.1) (1988) Plant Anatomy. The Benjamin Cummings Publisher. l.JSA .
Jeffrey, C. (1982). An Introduction to Plant Taxonomy. Cambridge University Pfﬁs,c‘mb' idge
Judd, W.S., Campbell, C.S., Kellogg, E.A., Steveas, P.F. (2002). Plant Systematics-A
Phylogenetic Approach. Sinauer Associates Inc., U.S.A. 2 nd edition.

Maheshwari, J.K. (1963). Flora of Delhi. CSIR, New Delhi.
- Radford, A.E. (1986). Fundamentals of Plant Systematics. Harper and Row, New York
8. Saxena N.B. and Saxena S. (2012). Plant Taxonomy Pragati Prakashan. .
9. Sharma O.P. (2013). Plant Taxonomy. MC GRAW HILL INDIA. ) )
10.Sharma, M.K. (2013) Plant Structures (An Introduction to Plant Anatomy). VayuEducation of India.
11.Chopra G.L. (2005) Angiosperm, Pradeep Publication, Jalandhar.
Online Resources—
e-Resources / e-books and e-learning portals

www.swavam.ac.in
WWw.ignou.ac.in
www.egvankosh.ac.in

www.iitm.ac.in
www.eskillindia.org
www.eshiksha.mp.gov.in
www.vlab.co.in
www.internshala.com

www.ndliitkgp.ac.in
Online Resources—

> e-Resources / e-books and e-learning portals

https://www.fs.usda.gov/managing-land/wildflowers/pollinators/what-
ispollinationhttps://www.pw.live/exams/neet/embryo/#:~:text=Dicot%20and%20monocot®20em
%20develop.one%20that%20is%20significantly%20smaller.

https://byjus.com/biology/apomixis/
https://examupdates.in/plant-anatomy-and-embrvology-book

NO A wn

VVVVVVVVVYYV

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (C1A): 30 Marks

Eud Semester Exam (ESE): 70 Marks

Continuous Internal | Intemal Test/ Quiz~(2): 20 +20 Better marks out of the two Test / Quiz

Assessment (CLA): 15| Assignment/ Seminar- 10 + obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 30 considered against 30 Marks

End Semester Exam | Two section-A & B

(ESE): 35 Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of 'BoS:
5 - )'( y ﬁ\x(j\ / ﬂ
K PG
\ {ame




FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY
COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Lj i
: in Life Sciences ion*
(Diploma / Degree/ Honors) Semester - IV Session: 2025-26
! Course Code BOSC-04
2 <o T5
L Course Title Lab. Course — 04 (Angiosperms)
. Course Type Laboratory Course
Pre-requisite (i, ay)l4s per program
At the end of this course, students will be able to:
»  Understand the systcmatic status of flowering plants. . )
5 Course Learning. > Leam collection of local flora , identification and herbarium preparation.
Outcomes (CLO) > Understand internal structure of different plant parts.
> Understand the pollination and seed dispersal mechanism.
> _Understand about reproduction system in flowering plants. _
6 Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
7 Total Marks Max. Marks: 50 | Min Passing Marks: 20

kPART -B: Content of the Course

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module Topics (Course contents) l:g;i?,f,
LabJField
l;l'rau.nng/ *  Description of local plants of the syllabus in semitechnical language, floral formulal
szzl; '::li:‘ and floral diagrams should be drawn. ’
of Course Prepration of herbarium of local flora.
Anatomy of primary and secondary growth in monocuts and dicots stem using hand
sections or permanent slides.
®  Anatomy of root, primary and secondary structure. 30
e Study of placentation.
e Study of types of ovule in permanent slide.
¢ Isolation of globular, heart shape and torpedo embryo.
e Study of pollination by insects.
Kegwesds Herbarium, Monocot, Placentation, Pollination

Signature of Convener & Members ( "BoS) :

, \(b/ '
2 4
X ‘\’ LS
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IPART-C: Learning Resources :

Text Books, Reference Books and Others
Text Books Recommended —

1. Pandey, B.P. (2014). Modem Practical Botany Vol. I1. S. Chand and Company L‘d'i,rlﬂtvig::hkdcemh
2. Bendre, A.M. and Kumar A. (2003). Manual of Practical Botany Vol. IL. R“mg:%u ;‘c 3\ cnr:y pvt. Ltd
3. Santra 8.C. and Chatterjee (2005). College Botany Practical Vol. 1l New Central Book Ag

Online Resources—

e-Resources / e-books and e-learning portals

WWww.swayam.ac.in

www.ignou.ac.in

wwyw.egvankosh.ac.in

www.iitm.ac.in

www.eskillindia.org

www.eshiksha.mp.gov.in
www.vlab.co.in

wwyw.internshala.com

www.ndLiitkep.ac.in
Online Resources—

VVVVVVVVVYYVY

> e-Resources / e-books and e-learning portals
/visiblebody.com/lecam/biology/monocot-dicot/roots

si//www.toppr.com/guides/biology/differences-between/monocot-and-dicot-stem/

s://examupdates.in/plant-anatomy-and-embryology-book/

ttps://jrs.ac.in/working foldet/DOWNLOAD-D-12-180- 618C09F7001 15.pdf

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continnous Internal |Internal Test/ Quiz-(2): 10 & 10| Better marks out of the two Test/ Quiz
Assessment (CIA):15 Assignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by
Exam (ESE): 35 A. Performed the Task based on lab. work - 20 Marks | Course teacher

B. Spotting based on tools & technology {written) — 10 Marks [as per lab. Stﬂtllsl
C. Viva-voce (based on principle/technology) - 05 Marks

Name and Signature of Convener & Members of 'BoS:

\/u\u\/
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29
DEPARTMENT OF BOTANY
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Scicnces
(Degree/Honors)

Semester -V Segsion: 2025-26

' _| Course Code BOSC-05 T
: Course Title Cytology & Genctics
’ Course Type Discipline Specific course (DSC)
4 Pre-requisite (if, any) As per program
At the end of the course, the students will b; able:
: g?ll:ngt]z?an[?(% : égau;eagglel‘:gfxgtﬁ:g aa:]]c(ij glilzgl:lf g?f::cmbranc and cell division
> InterpretMendalian and non Mendelian genetics
> Interpret linkage, crossing over and gene interaction _
6 | Credit Value 3 Credits Credit = 15 Hours - learning & Observation
7__ | Total Marks Max. Marks: 100 [ Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of

Period

I

The cell, cell wall, plasma membrane :

Cell structure and function; Characteristics of prokaryotic and cukaryotic cells; Structure,
function and chemical composition of Plant cell wall. Plasma membrane structure and ch_emlcal
rnature; Membrane transport — Passive, active and facilitated transport, endocytosis and
exocytosis.
Nucleus: Structure-nuclear envelope, nuclear pore complex, nuclear lamina, molecular]
organization of chromatin; nucleolus. Cytoskeleton: Role and structure of microtubules,
microfilaments and intermediary filament

12

(Cell organelles, Division of Cell
[Mitochondria and Chloroplast; Structure and functions. Endoplasmic Reticulum — Structure, and
functions, role in protein synthesis.Golgi Apparatus — organization, protein glycosylation,
Lysosomes. )

Cell cycle, mitosis and meiosis; Regulation of cell cycle- checkpoints, role of protein kinases.

11

[Mendelian genetics, Linkage and Crossing over;Mendelism: History; Principles of
inheritance;terminology.Chromosome theory of inheritance; Autosomes and sex chromosomes;
Probability and pedigree analysis; Non-Mendelian inheritance: Incomplete dominance and co-
dominance.Gene interaction; duplicate,complimentary, supplimentry, epistasis. Linkage and
crossing over.

11

xtrachromesomal Inheritance, Mutation :Extrachromosomal inheritance: Cyteplasmic|
inheritance in plants. Mutations; types, Molecular basis of Mutations; Mutagens — physical and
chemical.Chromosomal aberration: Deletion, Duplication, Inversion, Translocation, Euploidy and|
Aneuploidy.

11

Keywords

Cytology, Cell division, Genetics, Mendelian genetics, Mutation

[ Cimmsmternn nf rsesinsenn £ Masshane £ BAC) o ﬁ
-

D>

Jore2




PART-C: Learning Resources j

Text Books, Reference

Books and Others

e

2. L.J.(2012). Becker's
3.

Washington,

Text Books Recommended —

Cell Biology: Powar C. B. and Daginawala H. 1., Himalay Pub. House, Bombay

Cell biology by Karp, G. 2010.

Cell and Molecular Biology: Concepts and Experiments. 6th Edition.John Wiley & Sf’f“' e
De Robertis, E.D.P. and De Robertis, E.M.F. 2006.Cell and Molecular Biology 8" edition 4R
Williams and Wilkins, Philadelphia.

5. Genetics by P. K. Gupta, Rastogi Publication P

6. Gytogenetics, Molecular biology and Plant breeding by P. K. Gupta, Rastogi Publication

Reference Books Recommended-

1. Becker, WM., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. 200
Pearson Benjamin Cummings Publishing, San Francisco.

Hausman, R.E. (2009) The Cell: A Molecular Approach. 5th edition. ASM Press

4. D.C.; Sinauer Associates, MA. 9. Becker, W.M., Kleinsmith, L.J., Hard :
World of the Cell. 7 th edition. Pearson Benjamin Cummings Publishing, San Francisco

pincott

9 The World of of the Cell. 7th edition.

World of the Cell, Pearson EducationInc. U.S.A. 8th cdition.
& Sunderland,

in. J. and Bertoni, G. P. (2009) The|

Online Resources—

e-Resources / e-books and e-learning portals
www.swavam.ac.in
www.ignou.ac.in

wwy.egvankosh.ac.in
www.iitm.ac.in

www.eskillindia.org

VVVVVVVVVY

Online Resources—

> https://www.cytolo,

www.eshiksha.mp.gov.in
wwyw.vlab.co.in

wwy.internshala.com

www.ndliitkgp.ac.in

> e-Resources / e-books and e-learning portals

https://www.asct.com/ASCTWeb/Content/ topreparation_Online Coursc.aspx

hnns:l/www.mooc-]ist.com’tags/genctics

hltps://www.coursera.org/leam/uenetics-evolulion

-iac.or! educational-respurces/virtual-slide-libra

http:/rastogipublications.co
hitps://www.nou.ac.

>
>
» hitps://www.m -mooc.com/en/mooc/introduction-lo- enetics-and-evolution
> ___B__—Y-———————-————————g—‘—“__ . -
>
> hng://gsmubooks.am/uploads/MEDlCAL BIOLOGY. pilf

m/index.php?routz=product/product&product id-50

. ndex.
in/sites/default/files/sin/BSCBO

PART -D: Assessment and Evaluation

Maximum Marks:

Suggested Continuous Evaluation Methods:

Continuous Internal Assessment (CIA): 30 Marks
End Semester Exan (ESE): 70 Marks

100 Marks

Continuous Internal

Assessment (CIA): 30 Assignment / Senunar - 10 + obtained marks in Assignment shall be

Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz

Total Marks - 30 considered against 30 Marks

(By Course Teacher)
End Semester Exam
(ESE): 70

Two section—A & B
Scction A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks
Section B: Descriptive answer type qts..lout of 2 from each unit-<4x10=40 Marks

Name and Signature of Convener & Members of ¢BoS: %
, jw\éw{/
- y i
% . \ k4 \\ °\



FOUR YEAR UNDERGRAD
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Sciences
ree/ Honours)

Semester - V

Course Title
Course Type Laboratory Course

4 .
Pre-requisite (if, any) 45 per program

At the end of this course, students will be able to:
» Handle the Compound light Microscop
11 staini

»  Achieve claborate idca about c¢

Coursc Learning.
Outcomes (CLO)

n

rs Labora

Session: 2025-26

! Course Code 0SC-05 //
Lab. Course -05 (Cytology and M

plate observation &analysis )
cll division karyotype analysis Get

> Identify the various stages ofc
practice of genetic Crosses and genelic analysis.
tory or Field learning/Training

UATE PROGRAM 2025-29

DEPARTMENT oF BOTANY
-

¢ and apply microscopy
ng procedures and mitotic

g Credit Value 1 Credits | Credit =30 Hou
A Total Marks Max. Marks: 50 Min Passing Marks: 20
RT -B: Content of the Course .'
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module i o
o Topics (Course contents) I::,i';f,
. u:gl 1. Staining tgchnique of cell organelles.
Elxp' ‘ieﬁmem 2. Study of d!ﬂ'erent stages of Mitosis.
Coniients 2 gttzgy ott: d;fferenl stages of Meiosis.
. ly of plant cell structure with th i
of Course s ot o e e help of epidermal peel mount of
5. Demonstration of the ph i ing i
r phenomenon of protoplasmic streaming in Hydrilla |
> Demonstra 1 n of g in Hydrilla leaves. 30
o L )ng he cells per unit volume with the help of haemocytometer. (Yeast/pollen
. ercise on genetics (Mendelian ratio and test
8. Karyotype of chromosomes. est 7053
9. Study of polytene and lampbrush chromosomes.
Keywords Mitosis, Mendelian ratio, Karyotype, Chromaosome.

\ ]
AP

/\
L
\ ;‘\\c\ &“{

u(amay’))a/



PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

1. Laboratory Manual of Cyto-tccnique and Chromosome handling By Sharma A K
2. Manual of Cytology, Ministry of Health & Welfare

3. Cytogenctics By PK Gupta.

4. Ccll biology By C. B. Powar

Online Resources—

e-Resources / e-books and e-learning portals
WWW.swayam.ac.in

ww.ignou.ac.in

www.egyankosh.ac.in
www.iitm.ac.in
www.eskillindia.org

VYVVVVVVYY

www.cshiksha.mp.gov.in
www.vlab.co.in

wwyw.internshala.com
www.ndLiitkgp.ac.in

Online Resources—

» e-Resources / e-books and e-learning portals

e https://ijrbat.in/upload papers/04102021021 53609.%20Basarkar%20UG%ZO:md%ZO%ZOPatil-

Behere%20KP.pdf

o htips://www2.samford.edu/~djohnso2/44962w/334/mitosis. html

https://www findel-international.com/product/science/biology/prepared-slides/ hilip-harris-prepared-

microscope-slide-set-meiosis-and-mitosis-set-0f-9-sl ides/e8r06642

PART -D: Assessment and Evaluation

Maximum Marks:

Suggested Continuous Evaluation Methods:

50 Marks

Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal

Assessment (CIA): 15
(By Course Teacher) -

Tnternal Test / Quiz-(2): 10 & 10|  Better marks out of the two Test / Quiz
Assignment/Seminar +Attendance - 05 | + obtained marks in Assignment shall be
Total Marks - 15 considered against 15 Marks

End Semester
Exam (ESE): 35

Laboratory / Field Skill Performance: On spot Assessment
A. Performed the Tzsk based on lab. work - 20 Marks
B. Spotting based or tools & technology (written) — 10 Marks

C. Viva-voce (based on principle/technology) - 05 Marks

Managed by
Course teacher
as per Iab. status

Name and Signature of Convener & Members of ''BoS:




FOUR YEAR UNDERGRADUATE PROGRAM  2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM —]
PART- A: Introduction |
Program: Bachelor in Life sclcnces Semester - VI Session: 2025-26 |
(Degree/Honors)

Course Code BOSC-06 T

2 Course Title Plant Physiology and Economic Botany -
3 Course Type Discipline Specific course (DSC)
4 | Pre-requisite (if, any)|As per program

uptake, and their regulntlon . sofi
5 Course Learning. > Acquire practical skills in conducting experiments and using vario
Outcomes (CLO) techniques.

At the cnd of this course, the students will understand to
> Gain a deep understanding of the fundament
plants, including photosynthesis, respiration,

utilization of plant resources.

important plant species.

al physxologxcal processes in
transpiration, and nutrient

i i i and
» Develop a comprehensive understanding of the economic value

> Acquire knowledge and skills to identify and classify economically

6 Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 Total Marks Max. Marks: 100 | Min Passing Marks: 40
ART -B: Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

I

Plant-water relations & Mineral nutrition

Importance of water, water potential and its components;

Transpiration and its significance; Factors affecting transpiration;

oot pressure and guttation.

ssential elements, macro and micronutrients; Criteria of essentiality of elements;
ole of essential elements; Symptoms of mineral deficiency in major crops,
ransport of ions across cell membrane, active and passive transport.

12

II

hotosynthesis and Lipid Metabolism

istorical background, photosynthetic pigments and their role photochemical reactions,

SI, PSII, Q cycle, Cspathways; Crassulacean acid metabolism;

actors affecting CO2 reduction.

ynthesis and breakdown of triglycerides, B-oxidation, glyoxylate cycle,
luconeogenesis and its role in mobilization of lipids during seed germination,
a oxidation

11

IRespiration and Nitrogen Metabolism

Glycolysis, anaerobic respiration, TCA cycle; Oxidative phosphorylation,
Glyoxylate, Oxidative Pentose Phosphate Pathway.

Electron transport and mechanism of ATP synthesis;

IC3, C4 and CAM pathways of carbon fixation,

Photorespiration.

Nitrate assimilation, biological nitrogen fixation,

Physiology and biochemistry of nitrogen fixation,

lAmmonia assimilation (GS-GOGAT),

eductive amination and transamination, amino acid synthesis.

11

v

conomic Botany: Origin of Cultivated Plants, Examples of major plant
introductions; Crop domestication and loss of genetic diversity;
evolution of new crops/varieties, importance of germplasm diversity.

plant.

Brief account of crops, millets, legumes, spice, Beverages, oils, drug, fiber, and timber yielding 11

(Osmosis, Transport, Hill reaction, Genetic diversity.

s g =

\
Jomnohhd-
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PART-C: Learning Resources //,”/://

Text Books, Reference Books and Others

Text Books Recommended - ment.
1. Taiz L., Zeiger, E., M@ller, .M. and Murphy, A (2015). Plant Physiology and Develop
Sinauer Associates Inc. USA. 6th cdition. .
2. B.P. Pandey (2017) Economic Botany. S. Chand Publication, New Delhi. Dehi, India.
3. Kochhar, S.L. (2012). Economic Botany in Tropics, MacMillan & Co- Ne¥ “001" o oga publishing
4. Bajracharya, D., (1999). Experiments in Plant Physiology- A Laboratory Manual.
House, New Delhi.

|Reference Books Recommended-

1.

bl ol A

cmic Publishers, The

. Wickens, G.E.(2001). Economic Botany: Principles & Practices. Kluwer Acad

Netherlands. Bartlett Publis

Chrispeels, M.J. and Sadava, D.E. 1994 Plants, Genes and Agriculém- ‘I‘j]""; S; ori
. 3 . IN€E .

Harborne, J.B. (1973). Phytochemical Methods. John Wiley & ?:;y. Tohn Wiley & Sons, U.S-A-

Hopkins, W.G., Huner, N.P., (2009). Introduction to Plant Physio
4th Edition.

hers.

iIOnline Resources—

» e-Resources / e-books and e-learning portals .
/ hotosvnthesus/

> httgs://edut:ation.nationalgeographic.ora= /resource/p
les/ PMC4242210/

https://www.ncbi.nlm.nih.gov/pme/artic /
/a ricultural-and-bmlo

ical-scncnccs/nitro en-

» https://www.sciencedirect.com/to ics

metabolism -
> https://en.wikipedia.org/wiki/Lipid metabolism

i(Online Resources—

e-Resources / e-books and e-learning portals

www.swayam.ac.in
ww.ignou.ac.in
mvw.cgyankosh.ac.in
www.iitm.ac.in
www.eskillindia.org
www.eshiksha.mp.gov.in

wwiwv.vlab.ce.in
www.internshala.com
www.ndliitkgp.ac.in-

VYVVVYVVVYVYVY

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks:
Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE):

100 Marks

70 Marks

Continuous Internal Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (C1A): 30 Assignment / Seminar - 10 + obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 30 considered against 30 Marks

Two section—A & B

End Semester . e
Exam (ESE)Z 70 Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer typc- 5x4 =20 Marks
Section B: Descriptive answer type qis.,fout of 2 from each unit-4x10=40 Marks

Name and Signa

ture of Convener & Members of " BoS:

WO

% \o\L’)

\{\\\) \*{dm a}’?’w



FOUR YEAR UNDERGRADUATE PROGR
DEPARTMENT OF BOTANY

COURSE CURRICU_

PART- A: Introduction

Program: Bachelor in Life Sc
Degree/ Honors) §Siences Semester - A\ |

I | Course Code 0SC-06

2

5 Course Title Lab. Course -06 (Plant Physiology and Economic
Course Type Laboratory course

4 ;

Pre-requisite (if, any)|AS per program
Acquire practical skil
to measure and analyze plant
design and execute experimen
O  Acquire knowledge and s

eriments and

|s in conducting exp

kills to identify,an
derstand their ecolo,

Outcomes (CL

(CLO) cultivation techniques, and potential for sustal :
O Apply critical thinking and problem-solving skills
the impacts of human activities on plant resources, and

Total No. of learning-Training/performnnce

l{ar:{:nl:g‘; 1. Determination of osmosis and plasmolysis.

Experiment 2. Determination of osmotic potential of plant ce

Contents 3. Demonstration of the process of transpiration.

of Course 4. To find out rate of transpiration by potometer method.
5. To find out stomatal frequency and stomatal index.

d during the proce
d intensity of ligh
ide concentration on the rate of

7. To find out that oxygen evolve
3. To study the effect of quality an
9. To find out the effect of carbon diox:

photosynthesis.
10. To find out t

respirometer method.
11. To compare the rate of respiration in different parts of a plant.

he Respiratory Quotient of different respira

13. Morphological features and economic importance of cereals, m

Session: 2025-26

physiological paramelers,

ts in plant physiology research. )
et d classify economically

Course Learni

ing. | , 5 .

’ 8 limportant plant species, and un gical requlremems.
inable utilization.

d utilization of

onservation, sustainable mana, ement, an - 7
6 | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Tra
7 | Total Marks Max. Marks: 50 Min Passin Marks: 20

IPART -B:  Content of the Course  _ ———omoy
Periods: 30 Periods (30 Hours)
Module Topies Coursecontents)

11 sap by plasmolytic method.

6. Chemical separation of photosynthetic pigments.
ss of photosynthesis.
t on photosynthesis. 30

tory substrates by

12. Study of amylase and catalase enzymes.
illets, legumes,

AM 2025-29

Botany)

using various techniques
enabling st ts 10

to analyze and evaluate

ining

No. of
Period

oil, spices, drug, fiber, _apd timber yielding plant.

SR -
Physiology, Economic Botany, Beverages, Enzyme.

Keywords

b B PE

e A v/
: \
Jaman2® %




PART-C: Learnlng Resources

— ]

Text Books, Reference Books and Others

—

Text Books Recommended —
. blishing
1. . Bajracharya, D., (1999). Experiments in Plant Physiology- A Laboratory Manual. Narosa PU ,

House, New Delhi.
g. Kochhar, S.L. (2012). Economic Botany in Tropics, MacMillan & Co. Ne
. Wickens, G.E. (2001). Economic Botany: Principles & Practices. KCluwer

w Delhi, India.
Academic

Weference‘ Books Recommended —

1. Taiz, 17., Zeiger, E., M@ller, LM. and Murphy,
Associates Inc. USA. 6th cdition.

2. Hopkins, W.G., Huner, N.P., (2009). Introduction to Pl
4th Edition.

iOnline Resources—

e-Resources / e-books and e-learning portals

Www.swavam.ac.in

www.ignou.ac.in

www.egvankosh.ac.in

www.iitm.ac.in

www.eskillindia.o

www.vlab.co.in

www.internshala.com

www.ndliitkgp.ac.in

Online Resources—

> e-Resources / e-books and e-learning portals

> https://education.nationalgeographic.or /resource/ph
s://www.ncbi.nlm.nih.gov/ mclarﬁcleslPMC4242210/

> https://Awvww.sciencedirect.com/to ics/a ricultural-and-biolo ica
metabolism

> https://en.wikipedia.org/wiki/Li id metabolism
PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks

and Development. Sinauer

Ons, U'S'A'

A (2015). Plant Physiology
ant Physiology. John Wiley & S

VVYVVVVVVVY

otosynthesis/

l-sciences/nitrogen-

Continuous Internal Assessment (C1A): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuous Internal Tnternal Test / Quiz-(21: 10 & 10] Betier marks out of the two Test/ Quiz

Assessment (CIA): 15 Assignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks

End Semester ’ Laboratory / Field Skill Performance: On spot Assessment Managed by

E ESE): 35 A. Performed the Task based on lab. work - 20 Marks | Course teacher
xam ( ): B. Spotting based on tools & technology (written) — 10 Marks as per {ab. sta

C. Viva-voce (based on principle/technologv) - 05 Marks
Name and Signature of Convener & Members of ZBoS:

2@}»“& L
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Pre-requisite (r, any)
— - - %

FOUR YEAR UNDERGRADUATE PROGRAM ( 2025-29
DEPARTMENT OF BOTANY

_—_— CouURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Life Sci taqdion: 5-26
(Honors) th Life Sciences | g0 oster- VII | Session: 202
1 N
TQ COUISQ Code BOSC- 07 T
53\_&‘“ Title Ecology and Phytogcography
r— Course Type Discipline Specific course (DSC)

As per program

AL the end of this course, students will be able to understand:

* The interrelationship between organisms and environment.
n

Course Learning.
Outcomes (CLO)

ccosystem functions, and principles of phytogeography.

biodiversity conservation.
Climatic changes and its restoration
Familiar with sustainable development

Methods to study vegetation, community patterns and proccsscs,

. . . and
Evolving strategies for sustainable natural resource management

Credit Value 3 Credits |

Credit = 15 Hours - learning & Obscrvation

Total Marks Max. Marks:

100 | Min Passing Marks:

40

PART

-B: Content of the Course

Unit

Total N

0. of Tcaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Topics (Course contents)

No. of
Period

I

Ecological Factors and Management : Climatic- |
cdaphic, soil formation soil texture, tyvpe of soil, s
propertics. soil organic matt,
Ccological management: C

ight: temperature, air and water, topographic.
oil profile, classification, physio-chemical
er, biotic factors, interrelationships, major soil type of the world.

12

II

oncepts, sustainable development, sustainability indicators.

. Ecosystem Organization -

Structure and function, primary production (methods of measurements, global pattern,
controlling factors), energy dynamics, trophic organization, energy flow pathways, ecological
efficiencies, litter fall and decomposition- mechanism, substrate quality and climate factors,

lglobal biogeochemical cycle of C, N, P, S, minerals cycle- pathways. processes, budgets in
terrestrial and aquatic ecosystem.

11

II1

Community and Eco-Stability

(Concepts of community and continuum, analysis of communities (analytical and synthetic
characters), community coefficients, inter-specific associations, ordination, concept of ccological
niche. Vegetation Development: Temporal changes (cyclic and non-cyclic), mechaniss of
ecological successions (relay floristic and initial floristic composition, facilitation, tolerance and
inhibition models). changes in ccosystem propertics during succession.

Ecological Stability:

Concept of resistance and resilience, ecological perturbations (natural and anthropogenic) and

their impact on plants and ecosystem, ecology of plant invasion, environmental impact
jassessment, ecosystem restoration.

11

IV

Phytogeography Pollution, Climatic Changes
Phytogeographical regions of India with reference to Chhattisgarh.

Pollution : Air, Water, Soil & Sound - kinds, sources, quality parameters, effect on plans and
ecosystem.

Climate change:

Green house gases(CO2. CH4. N20. CFCs) sources. trends and role. ozone layer and ozone
hole. consequences of climate changes, (CO2 fertilization, global warming. sca level rise. UV
radiation).

11

Keywords

Ecological Factors community and continuum ecolsystem ,Phytogeographical .climate changes

e e

omehs-
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PART-C: Learning Resources ]
Text Books, Reference Books and Others —’—//

Text Books Recommended —

1. Brady, N. C. (1990) The Nature and Properties of Soil Macmillan, Sydney, Austr ali. . ioc. USA
2. Begon, M; Harper, J. L. And Townsend, C. R. (1996) Ecology. Blackwell Science, Camblr} 8. Press
3. Chapman, J. L. and Raiss, M. J. (1988) Ecology: Principles and Applications. Cambridge Uni '

Cambridge, U.K.

4. Kumar, H. D. (1986) Modem Concept of Ecology, Vikas Publishing House Private Ltd., New Delhi.

Refere_nce books:

1. Hill, M. K. (1997) Understanding Environmental Pollution. Cambridge Univ. P
2. Odum, E. P. (1971) Fundamentals of Ecology. Saunders, Phildelphhia.

3. _Odum, E. P. (1983) Basic Ecology. Saunders, Philascphia

Online Resources—

e-Resources / e-learning portals

Www.swayam.ac.in

www.ignou.ac.in

www.egyankosh.ac.in
www.iitm.ac.in

www.eskillindia.org
www.eshiksha.mp.gov.in
wwyw.vlab.co.in
www.internshala.com

www.ndLiitkgp.ac.in
Online Resources—

ress, Cambridge, U K.

VYVVYVVVVYYVY

> e-Resources / e-books and e-learning portals

> https://courses.lumenleaming.com/wm—biologyZlchapter/community-structure—and—dynamicsl
> httns://education.nationalgcozraghic.org[rcsourcciccosystem/

> https://www.embibc.com/exams/ccological-factors/

> https:l/www.sciencedirect.comltopicslcarth-and-planetary-scicnccslcnvironmental—
pollution#:~:text=Environmental%ZOpollution"/oz0is%20unwarrnnted%zOdisposal,both%ZOquantitatively
94,20and%20qualitatively%20(Hussain%2C

> hllgs://onlinecourses.nntel.ac.in/noc24 ce03/preview

> hrtgs://onlinecourses.swayamZ.ac.in/nou24 aelQ/preview
PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CI1A): 30 Marks
End Semester Exam (ESE): 70 Marks

Continuous Internal | Internal Test/ Quiz-(2):20+20. | Beller marks out of the two Test/ Quiz
Assessment (CL1A): 30 Assignment / Seminar - 10 + obtained marks in Assignment shall be

(By Course Teacher) | Total Marl.ﬁs - 30 considered against 30 Marks
End Semester Exam | Two section — A&B ==
(ESE): 70 Scct§on A: QI Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type qts..lout of 2 [y ey e ] e :
2 [rom each unit-4x10=40 Marks

Name and Signature of Convener & Members of (BoS:

x}}D;
st B
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RAM 2025-29

FOUR YEAR UNDERGRADUATE PROG
DEPARTMENT OF BOTANY
COURSE CURRICULUM
PART- A: Iintroduction ——
gession: 2025-26 |

Program: Bachelor in Life Sciences| gemester - vil

(Honors)

I | Course Code
BOSC-07 )
2 Course Title Lab. Course — 07 (Ecology and Phytogeography)
3 Coursc Type Laboratory course
b abundance and density of any

3 | Pre-requisite (f, any)|4s per progra
> Students will mine frequencys

area.
» Leamn commu

be able to dete

nity relationships of plants.

5 Course Learning. > Understand IV and biomass-
Outcomes (CLO) > Can determine diversity indices.
> Biodiversity of different ecosystems
different community

% Interaction among
% Pollution and its effect

6 | Credit Value 1 Credits | Credit
7 | Total Marks Max. Marks:
0 Hours)

PART -B: Content of the Course '
Total No. of learning-Training/performance Periods: 30 Periods (3 —r
Madyle Topics (Course contents) period
s required for reliable estimate O

Lab./Field 1. to determine minimum $ize and number of quadrate

Training/ biomass in grass land ecosysterm.
Experiment| 2. To study the frequency, abundance and density of plants in the local ecosystem
Contents by quadrat method.
of Course 3. To determine gross and net productivity by light and dark bottle method-
4. To determine soil moisture content, porosity and bulk density of soil collected
from different locations.
5. To determine the water holding capacity of various soils.
6. To determine the basal cover, o vegetational cover of one herbaceous community
by quadrat method.
7. To determine TV of the grass fand. 30
8. To measure the above-ground plant biomass in a grassland.
-Wiener) in grazed an

9. To determine diversity indices (richness, Simpson, Shannon

protected grassland.
10. Experiment on Physico—Chemical Analysis of Water (pH, Temperature, etc.
11. To determine transparency of turbidity of different'water bodies.
£ dissolved oxygen in pond water.

12. To measure the amount O
13. To determine the total dissolved solids (TDS) in water
14. To measure the amount of BOD in different types of water.

15. Ombrothermic diagram of your locality.

Keywords (Quadrate, Productivity, Turbidity ,TDS.

Signature of Convener & Members ("-BoS) :
o M j}v%
A w
)
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EART—C: Learning Resources -
|__Text Books, Reference Books and Others e
Text Books Recommended —

1. Bendre and Kumar, 2018. A text book of botany practical , Vol-2

2. Raj Mandcep, 2022. Principles of ecology .

3. RaoKS, 1993 Practical Ecology )

4. Ashok K. Rathoure Bioremediation: Current Research and Applications .

roject Guide

Text Books Recommended — - . AP
1. Penny A. Cook, James R. Bell , C. Philip Wheater , 2011.Practical Field Ecology: AB' o
D. D. Gilbertson , M. Kent , F. B. Pyalt, 1985. Practical Ecology for Geography and Biology

2.

3. Masood, A.A. A text book of botany practical , Edn.-5 3 inability:

4. Gaurav Saxcna Vineet Kumar and Maulin P. Shah . Bioremediation for Environmental Sustainability
|

Toxicity, Mechanisms of Contaminants Degradation, Deloxification and Challenges .

nline Resources—
e-Resources / e-books and e-learning portals

Www.swavam.ac.in
www.ignou.ac.in
www.egyankosh.ac.in

www.iitm.ae.in

\wnv.esldllindia.org
wiww.eshiksha.mp.gov.in

www.vlab.co.in
www.internshala.com

www.ndliitkgp.ac.in

nline Resources—
> e-Resources / e-baoks and e-learning portals

¢ htps://ecologicalprocesses.springeropen.convarticles/10.1186/s13717-022-00401-0 ' o
https://wwyw.internationalscholarsjournals.com/articles/applied-ecology-and-its-economical-applications-

88784.html
https://link.springer.com/book/10.1007/978-981-15-3372-3

https://www istor.org/stable/2405009
https://en.wikipedia.ora/wiki/Bioremediation
hups://www.sciencedirect.com/topics/earth-md-planetary-sciences/bioremediation
https://www.ncbi.nlm.nih.gov/pmc/articlessPMC5026719/

hitps://'www.ysi.com/parameters/turbidity

VVVVVVVVVV

https://www.davidzeleny.net/wiki/doku.php/vegsurvey:materials:how to calculate ivi

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Continuous Internal Assessment (CTA): 15 Marks
End Semester Exam (ESE): 35 Marks

Better marks out of the two Test/ Quiz

Continuous Internal |Internal Test/ Quiz-(2): 10 & 10
Assignment/Seminar +Atiendance - 05 |+ obtained marks in Assignment shall be

Assessment (CIA): 15 5
(By Course Teacher) Total Marks - 15 considered against 15 Marks
aboratory / Field Skill Performance: On spot Assessment | Managed by
sed on lab. work -20 Marks | Course teacher

End Semester
A, Performed the Task ba

Exam (ESE): 35 B. Spotting based on tools & technology (written) — 10 Marks
C. Viva-voce (based on principle/technology)

s per lab. statu
- 05 Marks 1

Name and Signatare of Convener & Members of ¢ BoS:

) "J’ -
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29
DEPARTMENT OF BOTANY

COURSE CURRICULUM R
PART- A: Introduction —
Program: Bachelor in Life Sciences Semester - VIII Session: 2025-26
(Honors) . —
1 Coursc Code BOSC-VIII T
2 Course Title Molecular biology and Biostatistics R
3 Course Type Discipline Specific course (DSC) P E—
4

Pre-requisite Gf, any)|4s per prograin

> Students shold know about cellular and gene regulation to understand
genomic functions

> Understand the concept of ‘one gene one enzyme hypothesis’ along with
Course Learning. the molecular mechanism of mutation

Outcomes (CLO) |» Students will be familiar with the genetic material DNA structure its role
and defects and repairing

> Students will be familiar with the RNA structure itsrole

> Students will be familiar with data handling.

6 Credit Value 3 Credits_| Credit = 15 Hours - learning & Observation

7 Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course
Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

n

. . No. of
Unit Topics (Course contents) P:riz p

1 Nuclcic acids:

Carriers of genetic information. Introduction. DNA as the carrier of genetic information (Griffith’s,
McLcod & McCarty experiment). The Structares of DNA and RNA 7 Genetic Matcrial DNA Structurc:
‘Watson and Crick model, Salient features of double helix, Organization of DNA Prokaryotes, Viruscs,
Eukaryotes. 12
Types- A-DNA, B-DNA C- DNA Z- DNA

RNA Structure -mRNA, tRNA and rfRNA

Enrganellc DNA — mitochondria and chloroplast DNA.

he replication of DNA Chemistry of DNA synthesis General principles — bidirectional, semiconservative
d semi discontinuous replication Enzymes involved in DNA replication.
11 Mutation and DNA repair

tructural and numerical changes in the chromosomes= chromosomal aberration- duplication, deletion, 1
inversion, translocation, gene mutation- transition and transversion, polyploidy- cuploidy and ancuploidy..
DNA damage and repair

I Protein synthesis and gene regulation
iGenetic code Genetic code (deciphering and salient features)
Transcription Concept of central dogma, Transcription in prokaryotes and eukaryotes. Principles of
{ranscriptional regulation; Prokaryotes: Regulation of factose metabolism and tryptophan synthesis n
E.coli. Gene silencing.
Processing and modification of RNA Split genes-concept of introns and exons, removal of introns, 11
spliccosome machinery, splicing pathways, group 1 and group II intron splicing, alternative splicing
lcukaryotic mRNA processing (5 cap, 3" polyA tail).
Translation Ribosome structure and assembly, mRNA: aminoacyl tRNA synthetases; Various steps in
iprotein synthesis, proteins involved in initiation, elongation and termination of polypeptides; Fidelity of
kranslation; Inhibitors of protein synthesis, Post-translational modifications of proteins.

v Biostatistics : Graph, central tendancy (Mean, median and mode) Standard Deviation, Standard error Chi
gwwﬂ@dom

11

I
Keywords | DNA, RNA, protein synthesis, gene regulation, central tendancy

| Signature of Convener & Members (< BoS) :

L
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PART-C: Learning Resources
Text Books, Reference Books and Others

Text Books Recommended — ) ,

I.G“Wat‘;‘;n 1.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M., Losick, R. (2007). Mqlecular Biology of
the Gene, Pcarson Benjamin Cummings, CSHL Press, New York, U.S.A. 6th cdngm. Inc. USA.

2. Snustad, D.P. and Simmons, M.J. (2010). Principlcs of Genetics. John Wiley and Sons Inc., U.S-

5th ed. . '

Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and Sons, U.K. 5th

edition. . o

Sharma A.K. 2005. Text Book Of Biostatistics I, Discovery Publishing Flouse.

Annadurai, B. 2007. Text Book of Biostatistics. New Age International.
Gurumani, N. 2010. An Introduction to Biostatistics (2nd Edn). MJP Publishers.

w

SoE

Reference books: . ) L.
fl. Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. Benjamin

Cummings. U.S.A. 9th edition. ) .

2. Russell, l% 1. (2010). i-Genetics- A Molecular Approach. Benjamin Cummings, U.S.A. 3rd

3. E?rlitfl"t(i)?ﬁs, A.JF., Wessler, S.R., Carroll, S.B., Doebley, J. (2010). Introduction to Genetic
Analysis. 6. W. H. Freeman and Co., U.S.A. 10th edition. o o

4. Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications of
recombinant DNA. ASM Press, Washington.

Online Resources—

e-Resources / e-learning portals

WWWw.swavam.ac.in

www.ignou.ac.in

www.egvankosh.ac.in

www.litm.ac.in

www.eskillindia.org
wwy.eshiksha.mp.pov.in

www.vlab.co.in
www.internshala.com
www.ndLiitkgp.ac.in
Online Resources—

e-Resources / e-books and e-learning portals

https://www.springer.com/gp/book/9789811391767
https://www.springer.com/gp/book/9789811550720

https://www.asct.com/ASCTWeb/Content/Cytopreparation_Online Course.aspx

hrtps://www.mooc-list.com/tags/genetics

https://www.coursera.org/leam/genetics-evolution

> _htips://www.my-mooc.com/en/mooc/introduction-lo-genetics-and-evolution/
PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Mcthods:

VVVVVVYVVYVY

YV V V VVV

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal | Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test / Quiz

Assessment (CIA): 30| Assignment/ Seminar - 10 + obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 30 considered against 30 Marks

End Semester Exam | Two scction-A & B

(ESE): 70 Sect@on A: QL ijcctive-— 10 x1= 10 Mark; Q2. Shart answer type- Sx4 =20 Marks
Section B: Descriptive answer type qts.,lout of 2 from each unit-<4x10=40 Marks

Name and Signature of Convener & Members of - 30S:

% ¢ Y ‘%(ﬁ %
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29
DEPARTMENT OF BOTANY

COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Life Sciences R
Honors) Semester - VIII Session: 2025-26
I | Course Code OSC -08

Course Title

ILab. Course-08 (Molecular biology and Biostatics)

2
3 | Course Type
4

Laboratory course

Pre-requisite (if, any)

As per program

wh

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

Course Learning. > Isolate DNA from plant cell and £.Coli.
Outcomes (CLO)

»  Leamn chimera formation in various plants.

» Understand the functioning and application of spectrophotometer.
> Understand the interpretation of data with the help of statistical data.

6 | Credit Value

1 Credits [ Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20

PART -B: Content of the Course

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module

Topics (Course contents)

No. of
Period

Lab./Field
Training/
Experiment
Contents
of Course

Isolation of DNA from plant cells.

Quantitative measurement of DMA by Spectrophotometric method.
Feulgen or hydrolytic staining of DNA.

plants.

Isolation of plasmid DNA from E. coli .

Isolation of Rhizobium from root nodules of leguminous plants.
Isolation of Agrobacterium tumifaciens from tumours of dicot plants.
Preparation of LB medium and raising E. Coli.

DNA estimation by diphenylamine reagent/UV Spectrophotometry.

Chimera formation in Bougainvillea and other omamental and other different

30

YVVVYVVYVY VYVYVYVY

Y Y

Analysis of statistical data: Statistical tables, Central tendency - mean mode,
median, standard deviation and standard error (using seedling population /leaflet
size etc).

Calculation of correlation coefficient values and finding out the probability.
Computer application in biostatistics - MS Excel and SPSS

Keywords |Spectrophotometer, Plasmid, colchicine, E,Coli, Central tendencies.

Signature of Convener & Members (. BoS) :

L




lPART-C: Leamlng Resources

Text Books, Reference Books and Others

1.
2,
3.

4

Text Books Recommended -

1.
2. Biotechnology by B.D. Singh

3.

4. Practical Biotechnology: Principles and Protocols by Swagat Kumar Das Hrudayanath Thatoi,

[Reference Books Recommended —

. Raghvan, V. (1997) Molecular Biology of Flowering Plants. Cambridge Univ. Press, New York,
USA.

Biotechnology by R.S.Singh
Supriya Dash.

Zar, J.H. (2012). Biostatistical Analysis. Pearson Publication. U.S.A. 41h edition.

Brown, T. A. (1999) Genomes. John Willey and Sons Asia Pvt. Ltd., Singapore.

Callow, I. A. Ford-Loyd, B. V. and Newbury, H. I. (1997) Biotechnology and Genetic Resources:

Conservation and Use. Cab Intemational, Oxon, UK.

Slsazer, A. N. and Nikaido, H. (1995) Microbial Biotechnology. Freman and Company, New York,
A.

Hennery, R. J. (1997) Practical Applications of Plant Molecular Biology. Chapman and Hall, London

UK.

Jolles, O. And Jomvali, H. (2000) Proteomics in Functional Genomics. Birkhauser Verlag, Basel,

Switzerland. .

Old, R. W. Primerose, S. B. (1989) Principles of Gene Manipulation. Blackwell Scientific

Publications, Oxford UK. ;

Primrose, S. B. (1995) Principles of Genome Analysis, Blackwell Scientific Publications, Oxford, UK

iOnline Resources—

e-Resources / e-books and e-learning portals
www.swavam.ac.in

www.ignou.ac.in

www.egvankosh.ac.in

www.iitm.ac.in

www.eskillindia.org
www.eshiksha.mp.gov.in

www.viab.co.in

www.internshala.com

www.ndLiitkgp.ac.in

VVVVVVVVVY

Online Resources—

e-Resources / e-books and e-learning portals
htlps://www.ncbi.nlm.nih.gov/pmc/am'clcs/l’MC4890884/
hllps:,’!www.k-slate.edufwgl'c,’elcclmnic_lal1ffeul’stai11 _prot.html
hitps://www.westga.cdw/academics/researchivrefassets/docs: spss_basics.pdfl
https://ws,vw:analyticsw'idhya.com/blog/Z()?. 1/11/a-comprehensive-guide-on-microsoft-excel-
for-data-analysis/ :
hitps://handelsmanlab.di scoverv.wisc.edu/wp-content/uploads/2018/01/Arapidmethod 1 989.pdf]

hutps:/byj us.com/maths/central-tendency/

A A A U 4

AU

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal |nternal Test/ Quiz-(2): 10 & 10| Better marks out of the two Test/ Quiz
Assessment (CIA): 15 |Assignment/Seminar +Attendance - 05 | + obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester rLaboratory / Field Skill Performance: On spot Assessment | Managed by
Exam (ESE):35 A. Performed the Task based on lab. work -20 Marks | Course teacher

B. Spotting based on tools & technology (written) — 10 Marks [as per lab. slutj
C. Viva-voce (based on principle/technology) - 05 Marks

Name and Signature of Convener & Members of © BoS: )
\,\LW,
. S A
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IPART-C: Learning Resources ]
Text Books, Reference Books and Others
Text Books Recommended -

1. .Raghvan, V. (1997) Molecular Biology of Flowering Plants. Cambridge Univ. Press, New York,

USA.

Biotechnology by B.D. Singh

Biotechnology by R.S.Singh

Practical Biotechnology: Principles and Protocols by Swagat Kumar Das Hrudayanath Thatoi,

Supriya Dash.

Reference Books Recommended —

1. Zar, J.H. (2012). Biostatistical Analysis. Pearson Publication. U.S.A. 4th edition.

2. Brown, T. A. (1999) Genomes. John Willey and Sons Asia Pvt. Ltd., Singapore.

3. Callow, J. A. Ford-Loyd, B. V. and Newbury, H. I. (1997) Biotechnology and Genetic Resources:
Conservation and Use. Cab International, Oxon, UK.

4. Slsazer, A. N. and Nikaido, H. (1995) Microbial Biotechnology. Freman and Company, New York,

Al
5. {-JIennery, R. J. (1997) Practical Applications of Plant Molecular Biology. Chapman and Hall, London
K

6. Jolles, O. And Jornvali, H. (2000) Proteomics in Functional Genomics. Birkhauser Verlag, Basel,
Switzerland. .

7. Old, R. W. Primerose, S. B. (1989) Principles of Gene Manipulation. Blackwell Scientific

Publications, Oxford UK. :
8. Primrose, S. B. (1995) Principles of Genome Analysis, Blackwell Scientific Publications, Oxford, UK

tall ol

Online Resources—
e-Resources / e-books and e-learning portals

www.swavam.ac.in
wiww.ignou.ac.in
www.cgvankosh.ac.in
www.iitm.ac.in
www.eskillindia.org
www.eshiksha.mp.gov.in
wwyw.vlab.co.in
www.internshala.com
www.ndliitkgp.ac.in

Online Resources—

e-Resources / e-books and e-learning portals
https:/fwww.ncbi.nlm.nih.gov/pmcfarﬁclcs![’lv[Céﬁ*)()SSé\l
https:,-’f\‘.'ww.k-state.eduj\vgl‘cfeleclronic_Iabffcul__smin _prot.html

h ltps:!fwww.westga.cdu/acadcmics/rcscarchfwc;’assclsidocs, spss_basics.pdl
https:/;’www.analyticsvidhya .com/blog/2021/1 l{a-comprehensivc-guid&on—mi_crosoﬁ-cxcel-

for-data-analysis/ ,
https://handelsmanlab.di scoverv.wisc.edu/wp-content/uploads/2018/01 /Arapidmethod 1989.pdf
hitps://byj us.com/maths/central-tendency/

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Countinuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks
Continuous Internal (nternal Test / Quiz-(2): 10& 10 Bettor marks out of the two Test/ Quiz
Assessment (CIA): 15 Assignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

VVVVVVYVVVV

A G B A 7

-
g

NN

(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment Managed by
. A. Performed the Task based on lab. work -20 Marks | Course teacher
iSE):35
Exam (ESE) 3 B. Spotting based on tools & technology (written) — 10 Marks jas per lab. staﬂ
C. Viva-vece (based on principle/technology) - 05 Marks

Name and Signature of Convener & Members of  BoS: .
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FOUR YEAR UNDERGRADUATE PROGRAM (NEP-2020)
Program: Bachelor in Life Science 2025-29
DISCIPLINE - BOTANY
Session - 2025-26

DSC -01 to 08 DSE -01 to 12
Code Title Code Title
BOSC -01T| Elementary Botany BOSE -01T | Natural resources and management
BOSC -01P| Lab. Course -01 (Elementary Botany)  |BOSE -01P | Lab. Course -01 (Natural resources and
- management)
BOSC -02T| Microbes and Thallophyta - BOSE -02T| Microbiology and Phytopathology
BOSC -02P| Lab. Course —02 (Microbes and Thallophyta) |BOSE -02P | Lab. Course -02 (Microbiology and
Phytopatholo,
BOSC -03T| Archegoniate and Fossils B OSE -03T] Phytﬁpalﬁology and Evolutionary Botan
BOSC -03P| Lab. Course-03 (Archegoniate and Fossils) |BOSE -03P | Lab. Course -03 (Phytopaleontology and
. Evolutionary Botany)
BOSC -04T)| Angiosperms BOSE -04T| Ethnobotany and Medicinal plants
BOSC -04P| Lab. Course — 04 (Angiosperms) BOSE -04P | Lab. Course-04 (Ethnobotany & Medicinal plants)
BOSC -05T| Cytology and Genetics B OSE -05T]| Biosystematics and Biodiversity
BOSC -05P| Lab. Course -05 (Cytology and Genetics) |[BOSE -05SP | Lab. Course -05 (Biosystematics and Biodiversity)
BOSC -06T| Plant Physiology and Economic Botany |BOSE -06T | Plant breeding and Seed technology
B OSC -06P| Lab. Course -06 (Plant Physiology und |BOSE -06P | Lab. Course -06 (Plant breeding and Seed
Economic Botany) technology)
BOSC -07T| Ecology and Phytogeography BOSE -07T | Instrumentation and biochemical technolo,
BOSC - Lab. Course —07 (Ecology and BOSE -07P | Lab. Course -07 (Instrumentation and
7P Phytogeography) biochemical technology)
BOSC -08T| Molecular biology and Biostatistics BOSE -08T | Growth and Stress Physiology
BOSC -08P ﬁflb. C_'o;:rse-08 (Molecular biology and BOSE -08P | Lab. Course -08 (Growth and Stress Physiology)
1ostalics,
BOSE -09T | Plant biotechnology and crop improvement
BOSE -09P | Lab. Course -09 (Plant biotechnology and
crop improvemnent)
BOSE -10T | Applied Botany and Intellectual property
right (IPR) L
BOSE -10P | Lab. Course -10 (Applied Botany and IPR)
BOSE -11T |Biochemistry and Enzymology
BOSE -11P |Lab. Course -11 (Biochemistry and Enzymology)
BOSE -12T | Bioinformatics and Gene T echnology
BOSE -12P | Lab. Course-12 (Bivinformatics & Gene Technology)
GE -01 & 02 VAC
BOGE -01T | Elementary Botany BOVAC-01 |[Herbal Plant & Human Health
BOGE -01P | Lab. Course -01 (Elementary Botany) SEC
BOGE -02T | Microbes and Thallophyta BOSEC-01 |Gardening and Floriculture
rBOGE _02P | Lab. Course —02 (Microbes and Thallopk.yta)

Program Outcomes (PO):

4. Demonstrate and apply the
2. Apply knowledge to solve the issue

fundamental knowledge of the basic principles of major fields of biology
s related to plant sciences with the help of computer technology

3. Apply knowledge for conservation of endemic and endangered plant species
Program Specific Outcomes (PSO):

AL ARWN-

Collaborate effectively on team-orien
Communicate scientific information in a clear an
climate change and plant pathology.
Ecology, Genetics and Plant breeding techniques in plant sciences
Apply knowledge of Medicinal and Economic botany in day to day life.
dge to develop thf sustainable and eco-friendly technology.

-

Explain Biodiversity,
Apply Biotechnology,

Apply the knowle

ted projects in the field of life sciences.
d concise manner both orally and in writing



FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY
CoOURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science :

(Diploma / Degree/Elonors) Semester - 111 Session 2025-26
1| Course Code BOSE- 01 T

2 | Course Title Natural resources and management

3 | Course Type IDiscipline specific Elective (DSE)

4 | Pre-requisite (if, any)|4s per program

At the end of this course, the students will be able to
Understand natural resources and their sustainable utilization.

>
5 Course Learning. | » Knowledge on land, water, energy, and forest resources.
Outcomes (CLO) | > Students will learn about the practices of natural resource management.
> Knowledge on the international and national efforts of natural resource
management.
6 | Credit Value 3 Credits I Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 [ Min Passing Marks: 40

PART -B: Content of the Course
Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Topics (Course contents) ?:;;::d

Unit
I

Natural resources
» Decfinition and types.
$ Natural resources’ conservation Role of an individual in conservation of 12
natural recourses, Significance,
»  Sustainable utilization of resources’ : Concept, approaches economic,

ecological, and socio-cultural activities.

II

Land and freshwater resources
Land as a resource

Soil erosion and desertification

Soil degradation and management. 11
Forest resources use and over exploitation, deforestation

Water resources, use and overutilization of surface and ground water

Fresh Marine and estuarine ecosystems;
Wetlands threats and management strategies

VVYVVVVYY

Biological Resources
Biodiversity-definition and types

Value of biodiversity
Biodiversity at global, national an regional levels

Threats; Management strategies; 11
Bioprospecting. IPR; CBD; National Biodiversity Action Plan).

Forests: Cover and its significance (with special reference to India);

Major and minor Forest products;

Renewable and non-renewable sources of energy.

IV [(Centemporary practices in resource management

National and international efforts in resource management and conservation.
Waste management practices

Natural resource Accounting

Environmental impact assescment ELA 11
Geographical information Systcm GIS
Participatory Appraisal of naturl Resource

VVVVYYYVYY

Vv

VVVYVYV

Ecological Footprint with emphasis on carbon footprint,
Resources, Biodiversity, Resources management, IPR, CBD.

o \Y
Y
\ W Jume>

Keywords




ART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended -
1. Vasudevan, N. (2006). Esscntials of Environmental Science. Narosa Publishing House, New
Delhi.
2. Singh, J. S,, Singh, S.P. and Gupta, S. (2006). Ecology, Environment and Resource Conservation.
Anamaya Publications, New Dclhi.
Reference Books Recommended -

1, Rogers, P.P., Jalal, K.F. and Boyd, J.A. (2008). An Introduction to Sustainable Decvclopment.
Prentice Hall of India Private Limited, New Delhi.

Online Resources—

> e-Resources / e-books and e-learning portals

> httgs://www.scicnccdircct.com/topics/social-scicnccs/natural-rcsnurcc
> httgs://cfaidnl)mnnnibncnipcglcleﬁndmkai/hltgs://cg!nnkosh.nc.in/bllstrcam/l23‘_‘5§
»

789/66166/2/Unit4.pdf
https:/efaidnbmnanibpeajpcplelefindmkai/https:/www.ers.usda.gov/webdocs/public

ations/41964/30289 biological.pdf?v=0#:~:text=16-
,What%20Are%ZOBlologlcal%20Resourccs%3l‘,forests%2C%20and%200ther%20
natural%20lands.
> hupisurlli/spedd
> https://shorturl.atewyIP
> _https://shorturl.at/cimoF
Online Resources—

e-Resources / e-books and e-learning portals

Www.swayam.ac.in
Wwww.ignou.ac.in
www.egyankosh.ac.in
www.iitm.ac.in
www.eskillindia.org

www.ndliitkgp.ac.in

VVVVVVVVY
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PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CTA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal | Intemal Test/ Quiz-(2): 20 420 | Bertter marks out of the two Test/ Quiz +
Assessment (CIA): 30 | Assignment/Seminar- 10 | gbtained marks in Assignment shall be
(By Course Teacher) Total Marks - 30 considered against 30 Marks

emester Exam | Two section—A & B
g;lSdEg 70 Section A: QI. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 M'lrLs

Section B: Descriplive answer type gts.,Jout of 2 from cach unit-4x10=40 Marks

\
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FOUR YEAR UNDERGRADUATE PROGRAM 2(25-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A:

Introduction

Program: Bachelor in Life Science
(Diploma / Degree/ Honors)

Semester -III .| Session 2025-26

I | Course Code BOSE -01 P
2 | Course Title Lab course -01 (Natural resources and management)
3| Course Type Laboratory course

4 | Pre-requisite Gf, any)| 45 per program

QOutcomes

at the end og then of the sesn

O To understand natural resources and their sustainable utilization.

< | Course Learning. | O Acquire knowledge on land, water, energy, and forest resources.
(CLO) | O Students will lcarn about the practices of natural resource management.
O  Acquire knowledge on the international and national efforts of natural

resource managemem.

6 | Credit Value

1 Credits l Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
. No. of
Module Topics (Course contents) I;: ri?) d
Lab./Field
Training/
Experiment 1) To compare protected and unprotected grassland stands using community
Contents fficient
f Course coetnicients S . R
© 2) To estimate IVI of the species in a woodland using point centered quarter
method. .
3) To find out important grassland species using chi square test.
4) Scientific visits to a protected area, a wet land, a mangrove, NBPGR, BSI,
CSIR, ICAR labs and a recognized botanical gardens or a museum.
5) To determine diversity indices (Shannon Wiener, concentration of dominance, 30

species richness, equability and B diversity.

6) Field survey of a part of town or city to make the students aware of the diversity

of plants in urban ecosystems.

7) Estimation of solid waste generated by a domestic system (biodegradable and

non biodegradable) and its impact on land degradation.

8) Collection of data on forest covers of specific area.
9) Measurement of dominance of woody species by DBH (diameter at breast

height) method.

10) Calculation and analysis of ecological footprint.
11) Ecological modeling.

Keywords | Community coefﬁment IVI, diversity indices
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PART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended —

1. A Handbook of Human Resource Management Practice

2. Environmental and Natural Resource Economics_ A Contemporary Approach

3. Sustainable Management of Natural Resources_ Mathematical Models and Mcthods (Environmental
Science and Engineering Environmental Science)

Online Resources-

» e-Resources / e-books and e-learning portals

1) https://shorturl.at/uIMTW
2 s://shorturl.at/yFIM3

Online Resources—

e-Resources / e-books and e-learning portals

www.swayam.ac.in

www.ignou.ac.in
www.egvankosh.ac.in
www.iitm.ac.in
www.eskillindia.org
www.vlab.co.in
www.internshala.com

VVVVVVVVYY

> www.ndLiitkgp.ac.in

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CTA): 15 Marks

End Semester Exam (ESE): 35 Marks i

Continuous Internal |Internal Test/ Quiz-(2): 10 & 10| Better marks out of the two Test/ Quiz

Assessment (CIA): 15 |Assignment/Seminar +Attendance - 05 *+ obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks

End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by

E ESE)‘ 35 A. Performed the Task based on lab. work - 20 Marks | Course teacher
xam ( te B. Spotting based on tools & technology (written) — 10 Marks as per lab. status

C. Viva-voce (based on principle/technology) - 05 Marks

A
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29
DEPARTMENT OF BOTANY
COURSE CURRICULUM
PART- A: Introduction

Program:

Bachelor in Life Science Semester - IV Scssion: 2025-2

Course

(Diploma / Degree/Honors)
1

Code BOSE-02T

2

Course Title Microbiology and Phytopathology

Course Type Discipline specific Elective (DSE)

6

3
4

Pre-requisite f, any)|4s per program

5 Course

At the end of this course, the students will be able to get

Learning. ~ and Phytopathology

Outcomes (CLO) | » Idea of living, non living and environmental causes of plant diseases.
> Knowledge of different technique to isolate microbes study their cultural

characteristics,.

» Basic idea of different microbes present in biotic and abiotic environment.
> Knowledge of principle concept and methods in the field of Microbiology

» How disease occurs by microbes, their identification and control measures.

6 | Credit Value ° "3 Credits | Credit = 15 Hours - learning & Observation

7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B:

Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

,
o
o
e

e

o

°,
o

I |Microbiology:

General account, distribution and classification of microorganism.
Major microbes of air soil water and food

Isolation and cultivation of microorganism

Important tools and techniques used in microbiological studies.

12

II Plant

-
oo

°,
o

O Lo o
DD

o

o
**

pathology:
Nature and concept of diseases in plants,
History and development of plant pathology, contribution of Indian plant
pathologist in India and abroad, patholegy and trends in 21% century
Symptom of parasitic and non-parasitic diseases,
Classification of plant diseases.
Important plant diseases caused by different Pathogens
Plant quarantine
HR and hypersensitivity

11

°,
o

e
o

®.

°
[ X3

2,
o

111 (Techniques of Studying Plant Diseases:

Field Studies, Collection of samples and its preservation.

Sterilization technique- Standard Methods of sterilization - Physical methaods,
Chemical methods, Radiation methods,

Isolation technique: Preparation of different media for growth of pathogen by
using standard inoculation techniques like- plate streak, serial dilution and pour
plate methods to obtain a pure culture.
Staining Technique: Nature and Types of stains,
Preservation : methods of preservation of culture

11

)
o

o

DO

°
o

EX
@

IV |Host Parasite Relation:

Terms and concept

Disease cycle and environmental relations

Plant disease dissemination

Role of enzymes and toxins in pathogenesis and mode of infection,
Inoculums and inoculums potential

Koch's postulates

Defense mechanismin plant against pathogens,

Prevention and control of plant diseases

11

{eyward.r{ Microorganism, Disease, Pathogens , Culturf\

. MAUS—
s i T
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iPART—C: Learning Resources

Text Books, Reference Books and Others

g B W=

Text Books Recommended —.

Bridges, P. (1998) Molecular Variability Of Fungal Pathogens. CAB

Bilgrami, K. S. and Dubey, H. C. (1985) Plant Pathology, Vikas Publ. House, Sahibabad U.P.
Ali, s. 5. and Kulshereshta, p. (1986) plant pathology, adeeb educational, Raipur.

Singh, R. S. (1980) Plant Pathology, Oxford IBH Publ. Co, New Delhi.

Malhotra R. Plant Pathology Publisher: McGraw Hill Education India

LREference Books Recommended-

1. Agrios, G. N. (1997) Plant Pathology, Academic Press, London

Online Resources—

e-Resources / e-books and e-learning portals
WWW.SWiyam.ac.in

www.ignou.ac.in

wwyw.egyankosh.ac.in

www.iitm.ac.in

www.eskillindia.org

www.eshiksha.mp.gov.in
www.vlab.co.in
www.internshala.com

VVVVVVVVYVY

www.ndlLiitkgp.ac.in

Online Resources—

> e-Resources/ e-books and e-learning portals
1. https://www.sciencedircct.com/topics/agricultural-and-biological-sciences/plant—

mthologv#:~:text=Plant%20patMozv%ZOis%ZOa%Zﬂscicnce,parasitic%ZOmicrom_'gnn'u

ms%20that%20cause%20disease.

2. ht_tps://www.ncbi.nlm.nih.govlgmc/articles/PMC4600171/
3. ht_mszllbnrc.sgringeropen.com/articles/l().l 186/542269-021-00627-6
4. https://www.sciencedirect.com/science/arﬁcle/abs/pii/S()065308X08604339

5. https://www.researchgnte.netluublicntionlS71501301 Fundamentals of Plant Pathology

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal | Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CIA): 30 Assignment / Seminar - 10 # obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 30 considered against 30 Marks

End Semester Exam
(ESE): 70

Two section — A & B
Scction A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type qts.,Jout of 2 from each unit<4x10=40 Marks

Name and Sianature of Convener & Members of ¢¥BoS:

W
§
%ﬁ Ss\hel

4
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY
COURSE CURRICULUM

PART- A: Introduction
Program: Bachelor in Science :

. emester - IV 1 -26
(Diploma / Degree/ Honors) S . Session: 2025-2 —
I' | Course Code BOSE-02 P
2 | Course Title Lab course 02 (Microbiology and Phytopathology)
3| Course Type Discipline specific Elective (DSE)

4 | Pre-requisite (if, any)|4s per program

Course Le
Outcomes

At the end of this course, the students will be able to get
arning. > Basic idea of microbes.
(CLO) » Culture of microbes in the laboratory
» How disease occurs by microbes
» Basic idea of host parasite interrelationship
» Control measure of pathogen by different biological sources.

6 | Credit Value

1 Credits | Credit =30 Hours Laboratory or Field learning/Ti raining

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
J,
Module Topics (Course contents) l;:}i?,g
LabField
E";"fr'i‘:gt < Calibration of microscope.
Cﬁmms < Study of symptoms of various plants disease caused by viruses,
of Course bacteria and fungi.
< Sterilization of glass wares by detergent, chromic acid and dry
sterilization
< Preparation and sterilization of culture media NAM, PDA, to
culture bacteria and fungi respectively.
< lIsolation of micro-organism from soil, water and air by using
standard inoculation technique. _
< Identification of the isolated fungi by slide preparation.
< Micrometry — measurement of length and width of spore/ conidia 30

of the isolated /given fungi.

< Preparation of camera lucida diagram of the isolated / given

fungi.

» Cultural charecteristics the the cultured bacteria.

< Gram staining of Bacteria
. Host parasite relationship- slide preparation of infected /

diseased portion of the host to study host parasite relationship
by smearing and section cutting methods isolated from local

field.

< Demonstration of the effect of various bio-pesticides (essential

oils, neem, turmeric and garlic) against microbe/pathogens

< Preparation of herbarium of different plant diseases of local area

Keywords [Disease. symptoms, medium, pathogenesis

signature of Convener & Members (§BoS) :



PART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended -

1. Experiments In Microbiology, Plant Pathology And Biotechnology By K. R. Ancja. Publisher
New Age International

Online Resources—

> e-Resources / e-books and e-learning portals

. https://www.sciencedirect.com/topics/a ricultural-and-hiolonical-scicnces/ lant-
Qg_tm)lozv#w:texr—-l’lnnt%20pnthology%Z()is%ZOn%Z(lscience,parasitic%20microorzanis
ms%20that%20cause%20disease. .
2. httns:l/www.ncbﬂm.nih.govlpmclarticlesIPMC4600171/
3. htms:llbnrc.snringerogcn.com/articlcsllo.l186/s42269-021-00627-6
4. httns:l/w“w.scigg@irect.conﬂscience,’article/abs/gii/50065308X08604339
1 httgs://www.researchgate.net/ ublication/371501301 Fundamentals_of Plant Pathol
Online Resources—

» e-Resources / e-books and e-learning portals

> https:/efai ibpeajpeglclefindmkaij/https:/mis.alaga .ac.in/siteA

dmin/dde-

> hggs:l/ndmin/ugloadsli'a/PG M.Sc. Botony 34631%20MICROBIOLOGY%20AND
%% 20PLANT%20PAT HOLOGY.pdf

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal |internal Test/ Quiz-(2): 10& 10 Better marks out of the two Test/ Quiz
Assessment (CIA): 15 Assignment/Seminar +Attendance - 05 + obtained marks in Assignment shall be

(By Coursc Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment Managed by
Exam (ESE): 35 A. Performed the Task based on ab. work - 20 Marks | Course teacher

B. Spetting based on tools & technology (written) —10 Marks | ¢ per lab. status
C. Viva-voce (based on principleltechnologﬂ - 05 Marks




FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Life Scienc o
Do Hionin) = ¢l Semester -V Session: 2025-26 |
1 | Course Code BOSE -03 T |

2 | Course Title

Phytopaleontology and Evolutionary Botany

3| Course Type

[Discipline specific Elective (DSE)

4 | Pre-requisite (if, any) s per program

Course Learning. . .
Outcomes (CLO) > Identify plat fossil through study of the remains of organisms,

At the end of this course, the students will be able to

» have a basic idea of fossils and process of fossilization

» Describe how plants evolved including their origin and diversification
» Summarize and evaluate information from scientific literature

anatomical evidence and diversity
_ » Understand and track evolution of species over millions of years

identify transional forms of life

» Understand how carth’s environment has changed over geologgcal time.

6 | Credit Value 3 Credits |  Credit =15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 [ Min Passing Marks: 40
PART -B: Content of the Course
Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)
Unit Topics (Course contents) I;:;i?)fi
I |Phytopaleontology-
«* General account,
< Geological time scale; 12
< Brief account of process of fossilization & types of fossils
and their study techniques;
< Fassils of algae, fungi, bryophytes
II [Fossils and India:
< Fossil plants: Rhynia, Horneophyton, Williamsonia, Cycadeoidea. -

< Contribution of Prof. Birbal Sahni,-Pentoxyles- Pentoxylon sahnii
< Role of India

n Gondwana Flora in Chhattisgarh with reference to coal mines

II | Brief account of the families of Pteridospermales —
< Lyginopteridaceae,

< Medullosaceae, 11
< Caytoniaceac &

> Glossopteridaceae

o
> Q.O

o,
%

ot

Uses

.’

(7
0.0

L)
*

IV |General Account and Affinities —
% Cycadeoidales and Cordaitales.

Paleozoic seeds .
Angiospermic and Gymnospermic fossils

Evolution : convergent, divergent and para
Telome concept

11

of fossils
llel evolution

Fossil, geological time table,

gondwana flora, Telome

Keywords

1'BoS) *

Sianature of Convener & Members ! % \/
M 4
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A:

Introduction

—

Program: Bachelor in Life Science Semester -V | Session2025-26
( Degree/ hanars)

1 | Course Code BOSE-03 P

2 | Course Title

Lab. Course -03 (Phytopaleontology and Evolutionary

Botany)
3 | Course Type [Laboratory course
4 | Pre-requisite Gf, |45 per program
any)
1. Understand evolutionary trends of plant development and
diversification.
5 g::::ieng 2. Study remnant of past and its natural conservation.
Outcomes (CLO) 3. Phylogene(ic relationship with the help of paleontological
evidences . .
4. Understand role of fossil as an educational tool promoting science
literacy an appreciation for earth’s rich biological heritage.
6 | Credit Value 1 Credits Credit =30 Hours Laboratory or Field
learning/Training
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

No. of

Module Topics (Course contents) Period
LabJField
Training/
[Eég:‘:;;'s“ 1) Study of important fossil of pteridophytes from prepared slides and
of Course specirmens
2) Study of important fossil of gymnosperms from prepared slides and 30
specimens
3) Study of important fossil of algae, fungi, bryophytes and angiosperms
from prepared slides and specimens
4) Local trip to coal mines or fossil area for collection of fossil specimens
and prepare study reports.
Keywords 1) Fossil, slides and specimens

Signature of Convener & Members (€BoS) :



ART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended —
1. Vashishtha, B. R. (2005) Pteridophytes S. Chand and Co., Dclhi.
2. Vashishtha, B. R. (2005) Bryophytes S. Chand and Co., Delhi.
3. Parihar, N.S. (1991). An introduction to Embryophyta. Vol. I. Bryophyta. Central Book Depot,
Allahabad.
4. Rashid A (1999) An Introduction to Pteridophyta, Vikas Publishing House Pvt. Ltd. New Delhi.
5. Sharma OP (1990) Textbook of Pteridophyta. MacMillan India Ltd. Delhi.
6. Vashishtha BR, Sinha AK and Kunar A (2010) Botany for Degree Students — Pteridophyta, S. Chand
and Company,
7. Vashishtha BR, Sinha AK and Kumar A (2010) Botany for Degree Students — Gymnosperms, S.
Chand and
8. Parihar NS (1976) Biology and Morphology of Pteridophytes. Central Book Depot.
9. Bhatnagar SP (1996) Gymnosperms, New Age International Publisher.
10. Pandey BP (2010) College Botany Vol Il S. Chand and Company, New Delhi .
Reference Books Recommended —
1. Kumar, H. D. (1988) introductory Phycology, Affliated East-West Press Ltd., New Delhi.
2. Morris, I (1986) An Introduction to Algac, Cambridge Univ. Press, UK.
3. Puri, P. (1980) Bryophytes, Atma Ram and Sons, Delhi.
4. Sporne, K. K. (1991) The Morphology of Pteridophytes, B. L. Publishing Pvt. Ltd. Bombay.
5. Stewart, W. N. and Ruthwell, G. W. (1993) Paleobotany and the Evolution of Plants. Cambridge
Univ. Press, UK.
6. Principles of Paleontology Edition 3 Paperback-1 January 2006 by Amold Miller, Michael
Foote Publishers - W.H.Freeman & Co Ltd

Online Resources—~

> e-Resources / e-books and e-learning portals

1. htms:I/efaidnhmnnnibncaipcglcleﬁndmkai/https://egvankosh.ac.in/bitstream/l23456789/6961
1/1/Unit-9.pdf

2. https://syww.ency

and-fessilization

3. hgs://galacobotanz.org

e-Resources / e-books and e-learning portals
www.swavam.ac.in

www.ignou.ac.in
www.egvankosh.ac.in

www.iitm.ac.in

wwi.eskillindia.org

www.cshiksha.mp.gov.in
www.vlab.co.in
www.internshala.com
www.ndLiitkgp.ac.in

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessmeut (CIA): 30 Marks

clopedia.com/science/encyclopedias-almanacs-transeripts-and-maps/fossil-

VYVVYVVVYYYYV

End Semester Exam (ESE): 70 Marks

Continuous Internal | Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CIA): 30 | Assignment/Seminar - 10 14 obtained marks in Assignment shall be
(By Course Teacher) | Tot Marks - ot considered against 30 Marks

End Semester Exam | Twogection-A & B
(ESE): 70 Scctign A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20

ks
clion B: Descriptive answer type qts.,1gut of 2 from cach unit-4x10=40 Marks

Name and Signature,of Coplener & Members of . 305: L

YR ] q;\}¢ 3}/’//
%L‘ <)o) W
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ART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended —

1. Principles of Paleontology Edition 3 Paperback—1 January 2006 by Amold Miller, Michael
Foote Publishers - W.H.Freeman & Co Lt

2. The Practical Fossil Finder (Practical Handbook) Hardcover — 1 October 1991by Steve
Parker (Author) Publishers Facts On File Inc

Online Resources—
> e-Resources / e-books and e-learning portals

1. https://efaidnbmnnnibpcajpcglelefindinkaj/https://e ankush.ac.infbitstream/]2345678
9/69611/1/Unit-9.pdf

https://www.encyclopedia.com/scicnce/encyclopedia
and-fossilization

3. hitps://palacobotany.org

Online Resources—

s-almanacs-transcripts-and-ma s/fossil-

e-Resources / e-books and e-learning portals
www.swavam.ac.in
www.ignou.ac.in
www.ecvankosh.ac.in
www.iitm.ac.in

wwyv.eskillindia.org

www.eshiksha.mp.gov.in
www.vlab.ca.in

www.internshala.com
wwyw.ndLiitkgp.ac.in

VYVVVVYVYYVY

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Mcthods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal |Internal Test / Quiz-(2): 10 & | Better marks out of the two Test / Quiz
Assessment (C1A): 15 10 + obtained marks in Assignment shall be
(By Course Teacher) Assignment/Seminar +Attendance - 03 considered against 15 Marks
Total Marks -
15

End Semester ILaboratory / Field Skill Performance: On spat Managed by
. Assessment
Exam (ESE)' 35 A. Performed the Task based on lab. work -20 Co:rse telact:,her
Marks e hes
B. Spotting based on tools & technology (written) — 10 Status
Marks
C. Viva-voce (based on principle/technology) - 05
Marks ~




FOUR YEAR UNDERGRADUATE PROGRAM' 2025-29
DEPARTMENT OF BOTANY

CoURSE CURRICULUM

—

PART- A: Introduction .
Program: Bachelor in Life Science| ¢ ester - VI | Segsion: 2025-26

(Degree/Honors)

1 | Course Code BOSE-04 T ”—__—-_J
2 | Course Title Ethnobotany and Medicinal plants [
4 | Course Type Discipline Specific Elective (DSE) |
4 | Pre-requisite (f, any)|4s per program

‘At the end of this course, the students will be able to ’ ‘ )

e Develop a comprehensive understanding of the 1do.-:ntsﬁcat{on.
cultivation, and processing of medicinal plants, apd their c!u:mncal
constituents responsible for therapeutic properties, enabling the

- | Course Learning. evaluation of their potential for drug development and healthcare
3 . .
Outcomes (CLO) applications. N _

e Explore the integration of traditional me<_incmc practices,
ethnobotany, and pharmacological principlqs in the study of
medicinal plants, enabling the critical evaluation of their efficacy,
safety, and cultural significance in different healthcare systems.

6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course
Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hou

rs)
: . No. of
Unit Topies (Course contents) Period

I  [Ethnobotany:

e Introduction, concept, scope and objectives;

o Ethnobotany as an interdisciplinary science.

e The relevance of ethnobotany in the present context; 12

e Major and minor ethnic groups or Tribals of India, and their life styles.

e Plants used by the tribals:

e a) Food plants b) intoxicants and beverages c) Resins and oils and miscellaneous uses.
Role of ethnobotany in sustainable development

II [Role of ethnobotany in modern Medicine:

e Medico-ethnobotanical sources in India;

Significance of the locally available plants in ethno botanical practices (along with their

habitat and morphology

Rale of ethnic groups in conservation of plant genetig resources. n

Endangered taxa and forest management (participatory in Chhattisgarh).

Role of plant drugs in pharmaceutical industries

e Quality, safety and efficacy of herbal medicines.

I edicinal Plants:

e History, Scope and Importance of Medicinal Plants.

e Indigenous Medicinal Sciences; Definition and Scope-

e Traditional system of medicine in India- concept principles and importance of Ayurveda,
Shidha, Yunani and Homeopathy

e Concept of Herbalism and its significance
Phytomedicines and herbal raw materials ,

e local health traditions and traditional medicine

11

IV [Conservation and Propagation of medicinal plants:

e Medicinal plants Conservation — issues and approaches

e JUCN criteria - Red list criteria;

e [n situ conservation: Biosphere reserves, sacred groves, National Parks; Ex situ
conservation: Botanical Gardens, 11
Ethnomedicinal plant Gardens.

Propagation of Medicinal Plants: Objectives of the nursery, its classification, important
components ofa nursery, s wing, pricking, use of green house for nursery production,
propagation through cuttings, layering, grafting and budding

Keywords| Ethnobotany, conservation, Megdicinal Plants, Tribals A

e
. . v
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IPART-C: Learning Resources :j

Text Books, Refercnce Books and Others -

Text Books Recommended:

1. S.K.Jain, Manual of Ethnobotany, Scientific Publishers, Jodhpur, 1995.
Palaco ethnobotany

Lucknow, India.
4. S.K. Jain, 1990. Contributions of Indian ethnobotny. Scientific publishers, Jodhpur.
Reference Books Recommended:
1. Colton C.M. 1997. Ethnobotany — Principles and applications. John Wiley an
2. Rama Ro, N and A.N. Henry (1996). The Ethnobotany of Eastern Ghats in An
India. Botanical Survey of India. Howrah
3. Rajiv K. Sinha — Ethnobotany The Renaissance 0.
Publishers, Jaipur-1996
4. Trivedi P C, 2006. Medicinal Plants: Ethnobotanical Approach, Agrobios, India.
5. Purchit and Vyas, 2008. Medicinal Plant Cultivation: A Scientific Approac
India. Approach, 2nd edn. Agrobios, India.
Medicinal Plants of India" by C.P. Khare
"Handbook of Medicinal Plants" by L.D. Kapoor Rogers,
An Introduction to Sustainable Development. Prentice Hall

d sons —

no

Online Resources—

> e-Resources / e-books and e-learning portals
> https://www.fs.usda. ov/wildflowers/ethnobotan /index.shtml

rn medicines with special reference to_Ranvolfia ser entina_Trichopu

s Artemisia sp and Withania somnifera

Online Resources—

e-Resources / e-bocks and e-learning portals

www.swaxam.nc.in
www.ignou.ac.in
www.egxankosh.ac.in
www.iitm.ac.in
www.eskillindia.org
www.eshiksha.mp.gov.in

www.vlab.co.in
www.internshala.com
www.ndlLiitkgp.ac.in

VVVVVVVYVYVY

2. S.K. Jain (ed.) Glimpses of Indian. Ethnobotny, Oxford and I B H, New Delhi - 1981 Lone et al,.

3. S.K. Jain (cd.) 1989. Methods and approaches in ethnobotany. Society of ethnobotanists,

dhra Pradesh,

f Traditional Herbal Medicine — INA _SHREE

h, 2nd edn. Agrobios,

P.P., Jalal, K.F. and Boyd, J.A. (2008).
of India Private Limited, New Delhi.

f ethnobotany in mode

> https:/Iwww.rese:xrchgate.netlgublicationl333017295 Role o
s zeylanmicu

> https://wmv.scicncedirect.com/science/article/abslpiiis0738081X18300415

> htms:/Iwww.mdgi.comljournalldivcrsitv/snecial issues/ethnobotany biodiversity

Chichester

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessmcnt (CIA): 30 Marks
End Semester Exam ( ESE): 70 Marks

Continuous Internal | Intemnal Test/ Quiz-(2): 20 +20 | Better marks out of the two Test/ Quiz +
Assessment (CIA): 30 Assignment / Seminar - 10 obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 30 considered against 30 Marks
End Semester Exam Two sectim—A & B
(ESE): 70 ec({on A: Q1. Objective — 10 x1= 10 Mark: Q2. Short answer type- Sx4 =20 Marks
Section B: Descriptive answer type gts.,1out of 2 from each wnit-4x10=40 Marks
AMnona and €, b e P Anmshave ~érDaC.
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A:

Introduction

Program: Bachelor in Life Science
(Degree/ honors)

Semester - VI Session: 2025-26

Pre-requisite Gf, any)| 45 per program

I'| Course Code BOSE-04 P o
2 | Course Title Lab. Course 04 (Ethnobotany and Medicinal plants)

3 | Course Type {Laboratory course

3

Course Learning.
5 Outcomes ?Eliﬂ(l)g) » Acquire knowledge of ethnobotanical research methods.

> Apply critical thinking and problem-solving skills of traditional plant uses.
> Idea about protection and conservation of medicinal and ethnobotanical

At the end of this course, the students will be able to get

society.

plants.
» Documentation of cultural knowledge about healing.

> Acquire practical skills about the connection between plants and human

6 | Credit Value

1 Credits I Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50

[ Min Passing Marks:

20

PART -B:

Content of the Course

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module

Topics (Course contents)

No. of
Period

Lab./Fiecld
Training/
Experiment
Contents
of Course

-—

abown

o

8.
9.

10.

11.

Identify and collect medicinal plant specimens from various habitats.
Documentation for relevant information such as plant parts used, traditional
uses, and ecological characteristics.

Preparation of herbarium of the collected plants
To study the distribution of tribals / ethnic peoples of a selected area.
Collection of locally used plants of ethnobotanically important plants

To study morphological description and identification of various medicinal
plants.

Engage with local communities and traditional healers to document their
knowledge of medicinal plants. Record their uses, preparation methods, and
cultural significance, emphasizing the importance of preserving traditional
knowledge. ’

To study common name, botanical name, important varieties and commerciall
important parts of medicinal and aromatic plants. ‘
To study different methods of plant extraction to obtain bioactive compounds

Phytochemical and secondary metabolites analysis to determine the chemical

potential therapeutic properties of collected specimens of local area.

Tribal knowledge towards disease diagnosis, treatment for different medicinal
plants and its cultivation and conservation.

To find out antimicrobial potential of medicinal plant extracts.

30

Keywords

1.

Therapeutic, antimicrobial, medicinal plants. herbarium

%\ '“}.@de/, 74/ 334/



PART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended -

1. S.K. Jain, Manual of Ethnobotany, Scientific Publishers, Jodhpur, 1995. .
2. Jain, S.K.and V. Mudgal. 1999. A Handbook of Ethnobotany. Bishen Singh Mahendra Pal Singh, Dehradun
(Reference Books Recommended —

1. "Handbook of Medicinal Plants" by L..D. Kapoor.

2. "Indian Medicinal Plants: An Illustrated Dictionary" by C.P. Khare.

Online Resources—

> e-Resources / e-books and e-learning portals

1) htlps://www.ncbi.nlm.nih.gov/pmc/am'cles/PMC9526633/
2) httgs://www.ncbi.nlm.nih.gov/pmc/anicles/PMC9922502/
3) h

:/fbnre.springero cn.com/articles/10.1186/s42269-022-00770-8

4) hllgs://cmjournal.biomedcemral.com/aniclesl 10.1186/513020-016-0108-7

Online Resources-

e-Resources / e-books and e-learning portals
Www.swavam.ac.in

www.ignou.ac.in

www.egvankosh.ac.in

www.iitin.ac.in

www.eskillindia.org
www.eshiksha.mp.gov.in

www.vlab.co.in
www.internshala.com

V YVVVVVVVY

www.ndLiitkgp.ac.in

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Mcthods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CLA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal |Internal Test/ Quiz-(2): 10 & 10 Better marks out of the two Test / Quiz
Assessment (ClA): 15 |Assignment/Seminar +Attendance - 05 + obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks

End Semester ILaboratory / Field Skill Performance: On spot Assessment Managed by

Exam (ESE): 35 A, Pcrformed the Task based on Iab. wor"lf -20 Mn’rlc Course teacher
B. Spotting based on tools & technology (written) — 10 Marks as per lab. status
C. Viva-voce (based on principle/technology) - 05 Mar}cs




FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

CoOURSE CURRICULUM
PART- A: Introduction -
Program: Bachelor in Life Science i

= : -26

Hortors) Semester - VII | Session: 2025-2 1
1 | Course Code BOSE-05T
2 | Course Title Biosystematics and Biodiversity
3 | Course Type Discipline Specific elective (DSE)
]

Pre-requisite (if, any)|4s per program

At the end of the course, the students will be able :

» Understand different classification and nomenclature system in botany.
» Leam plant collection and preservation techniques .

; | Course Learning.

Outcomes (CLO) » Get knowledge about the biodiversity and its importance.
> Analyse the different conservation practices for nature.
6 | Credit Value 3 Credits l Credit = 15 Hours - learning & Observation
7 | Total Marks . | Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course
Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit Topics (Course contents) “:,Zl‘_;;g

'0’57'{¥‘€ﬂde—r'CS I | Definition and basic concepts of biosystematics taxonomy and classification. History and
theories of biological Classification. Difference between botanical and zoological | . 12
nomenclature system. Trends in biosystematics: Chemotaxonomy, cytotaxonomy and
molecular taxonomy. Dimensions of speciation.

MONOTA ¢ II Taxonomic procedures: Taxonomic collections, preservation, process of identification.
Precsduyes Taxonomic keys, different types of keys, their merits and demerits. How to use flora, Species
concepts: Typological, Nominalist and Biological species concepts. Subspecies and other i1
T infra-specific categories.
lipGre \"S'er 1II | Biodiversity : Concept and level, role of biodiversity in ecosystem, function and
stability, speciation and extinction, IUCN categories of threat, distribution and global
pattern, terrestrial biodiversity, hot spots. 11
Plant biodiversity: Concept, status in India, utilization and concerns.
walelet o4 IV |Principaleof Conservation: In-situ conservation: Strategies for In situ conservation,)
Conlavvehon international efforts and Indian initiatives, protected areas in Indian sanctuaries,
national parks, biosphere reserves, wetland, mangroves and coral reefs for conservation 1

of wild biodiversity.
Ex-situ Conservation: Strategies for Ex- situ conservation, Principles and practices#

Botanical gardens, gene bank, seed in vitro repositories, cryo banks.

Keywords Chemotaxonomy, Cladogram, Biodiversity, ﬁ’ onservation.
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

1. Kochar, S. L. (1998) Economic Botany of T
Paroda, R. S. and Arora R. K. (1991) Plant
Office, ¢/o NBPGR, Pusa Campus, New Delhi.

Scheri, R. W. (1972) Plants for Man. Englewood Cliffs, New Jersey, Prentice Hall. )
Annonymous (1997) National Gene Bank. Indian Heritage on Plant Genetic Resources (Booklet) NBPGER, New Delhi.
swaminathan, M. S. And Kocchar (1989) Plants and Society, MacMillan Publication Ltd. London.

Kothari, A. (1997) Understanding Bio-Diversity: Life Sustainability and Equity. Orient Longam

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

Singh, G. (2012) Phant Systematics. Theory and Practice. Oxford & IBH Pvt. Ltd, New Delhi. ) )
Bhojwani, S5. & Bhatnagar, SP (2011). Embryology of Angiosperms. Vikas Publication House Pvt. Lid. New Delhi 5 edition
10. Mauseth. 1.1) (1988) Plant Anatomy. The Benjamin Cummings publisher. USA

11. Pandey, B. P. (LatesEdt), Plant Anatomy

12. Maheshwari, J.K. (1963). Flora of Delhi. CSIR, New Delhi.

13. Saxena N.B. and Saxena S. (2012). Plant Taxonomy Pragati Prakashan.

14. Sharma O.P. (2013). Plant Taxonomy. MC GRAW HILL INDIA.

15. Sharma, M.K. (2013) Plant Structures (An Introduction to plant Anatomy). VayuEducation of India.

16. Chopra G.L. {2005) Angiosperm, Pradeep Publication, Jalandhar.

Reference Books Recommended —

1. Rogers,P.P., Jalal, K.F. and Boyd, J.A. (2008). An Introduction to Sustainable Develo,
Prentice Hall of India Private Limited, New Delhi.

Radford, A.E. (1986). Fundamentals of Plant Systematics. Harper and Row, New York
Jeffrey, C. (1982). An Introduction to Plant Taxonomy. Cambridge University Press,Cambridge.

Judd, W.S., Campbell, C.S., Kcllogg, E.A., Stevens, P.F. (2002). Plant Syslcmalics-APhylogcnclic Approac
Inc., U.S.A. 2 nd edition.

Simpson, M.G. (2006) Plant Systematics. Elsevier Academic Press, San Diego, CA, USA

Beck, C.B. (2010). An Introduction to Plant Structure and Development, 11 edition.

Heywood, V. (1995) Global Bio-Diversity Assessment, UNEP. Cambridge Univ. Press, Cambridge, UK. )
Heywood, V.H. and Wyse Jackson, P. S. (1991) Tropical Botanical Garden: Their Role in Conservation and Devclopinent.

Academic Press, San Digo.
Barker, H. G. (1978) Plant and Civilization. C. A. Wadsworth, Belmont. .
0. Frankel, O. H., Brown, A. H. D. and Burdon, I. J., (1995) Conservation, of Plant Diversity. Cambridge Univ. Press, Cambridge,

U.K.
11. Pinstrup- Anderson, P. Et Al(1999) World Food Prospects; Critical Issues for Early 21st Century. Int

Research Institute, Washington D. C. USA.
12. Rogers, N. A. And Panwar, H. S. (1998) Planning A Wild Life Protected Area Network In India Vol. 1 The Report, wildlife

Institute Of India, Dehradun.

Online Resources—
e-Resources / e-books and e-learning portals

> httgs:/Iwww.sciencedircct.com/top_ics/social-sciences/natural-resource

> httgs://efaidnbmnnnibgca'|pcglcleﬁndmkajlhggs://eg\_/ankosh.ac.in/bitstream/l23456789/661

66/2/Unit4.pdf
https://efaidnbmnnnib cajpcelclefindmkaj/httpss/wvw ov/iwebdocs/publications/4

1964/30289 biological.pdf? v=0#:~:text=16-
,Whnt%ZOAre%zﬂBiolozicnl%ZOResourccs%BF,forests %2C%20and%200ther%20natural
%20lands. -

»  hup/surlli/spedd

> httgs://shomlrl.at/emIP

> https://shorturl.at/cimoF

iOnline Resources—

) e-Resources / e-books and e-learning portals
www.swayani.ac.in

wvnv.ignou.ac.in
www.egxankosh.ac.in

wwiw.eskillindia.org

www.eshiksha.mp.ﬂov.in

wwy.vlab.co.in
www.internshala.com

www.ndl.iitkg_g.ac.in

/N
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. india Ltd., New Delhi.
he Tropics. McMillan India Jbiicatlons). SO Jth Asia
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PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Mecthods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks

Continuous Internal | Internal Test / Quiz-(2): 20 +20

Assessment (CIA): 30 | Assignment / Seminar - 10
(By Course Teacher) Total Marks - 30

Better marks out of the two Test / Quiz

+ obtained marks in Assignment shall be
considered against 30 Marks

End Semester Exam | Two section — A & B

(ESE): 70 Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks

Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of ('BoS:
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/
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

CoOURSE CURRICULUM

PrC'requisite (", any) As perprogra"'

PART- A: Introduction —
Program: Bachelor in Life Science Semester - VII Session: 2025-26
Honours) ]
1| Course Code BOSE-05 P

2 | Course Title ab course -05 (Biosystematics and Biodiversity)

3 | Course Type Laboratory course

4

At the end of this course, students will be able to:

5 | Course Learning.

Outcomes (CLO) » Learn use of flora for plant identification.

> Understand about protected area of the country
» Analyze various IUCN categories of threats.

» Understand collection and preservation techniques for plants.

6 | Credit Value 1Credits | Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks:

20

PART -B: Content of the Course

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module Topics (Course contents) No. of
Period
Lab./Field
Training/ ¢ Herbarium technique.
Eéﬁ::i:l::t ® Non destructive collection of plants
of Course e Preservation techniques for plants part ..
* Prepration of taxonamic keys
e How to use flora and digital flora for plant identification. 30
e Use of flora for identification of plants of college campus.
e Cladogram and dendrogram
e Visit of any botanical garden , national park/wildlife sanctuary/ protected area.
s Learn about IUCN categories of threats.
1) Evaluation of alfa, beta and gama biodiversitiy of college campus..
Keywords |Herbariumn, Flora, Protected area, IUCN categories.

Signature of Convener & Members (CBoS) :




IPART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended —

1. Kothari, A. (1997) Understanding Bio-Diversity: Life Sustainability and Equity. Orient Longam
2. Singh, G. (2012) Phant Systematics. Theory and Practice. Oxford & IBH Pvt. Ltd, New Delhi.
3. Maheshwari, J.K. (1963). Flora of Delhi. CSIR, New Delhi.

Reference Books Recommended —

L. . flora of India by Botanical Survey of India

2. Judd, W.S., Campbell, C.S., Kellogg, E.A., Stevens, P.F. (2002). Plant Systematics-APhylogenetic
Approach. Sinauer Assocxates Inc., U.S.A. 2 nd edition.

3. Simpson, M.G. (2006) Plant Systematics. Elsevier Academic Press, San Diego, CA, USA

Online Resources—
» e-Resources / e-books and e-learning portals

https://www.worldfloraonline.org/

https://bsi.gov.in/page/en/digital-resources
https://indiaflora-ces.iisc.ac.in/FloraPeninsular/

http://www.efloras.org/

https://creately.com/guides/what-is-a-dichotomous
key/herpsteppp.inflibort.ac.in/Home/VirwSubject?catid=1pBOY7YTBCLSD2K
https://eppp.inflibert.ac.in/Home/ViewSubjectPratid-100YIVIRCLSDKUBW

. httpssivproinflibnet.ac.in/Home/View Subject catid-1pbbyZY1BCSO2E . )
https://www.amazon.in/Plant-Taxonomy-past-present-future-chook/dp/B016021014
https://www.instructables.com/How-to-Make-a-Cladogram/
file:///C:/Users/user/Downloads/ajol-file-

journals 452 articles 122070 submission proof 122070-5365-335203-1-10-
20150914%20(1).pdf

Online Resources—

e-Resources / e-books and e-learning portals

www.swavam.ac.in

www.ignou.ac.in

www.egvankosh.ac.in

www.iitm.ac.in
www.eskillindia.org
www.eshiksha.mp.gov.in
www.vlab.co.in
www.internshala.com
www.ndLiitkep .ac.in
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PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
Endzemcstcr Exam (ESE): 35 Marks
Cohtinuous Internal [[nternal Test/ Quiz-(2): 10 & 10 Better marks out of the two Test / Quiz
/zz:cssment (CIA): 15 |Assignment/Scminar +Attendance - 05 | + obtained marks in Assignment shall be
y Course Teacher) Total Marks - 15 considered against 15 Marks
/| End Semester Laboratory / Ficld Skill Performance: On spot Assessment | Managed by

, . A. Perforniced the Task based on lab. work -20 Marks | Course teacher
Exam (ESE): 35 B. Spotting based on tools & technology (written) — 10 Marks | ¢ per lab. status
C. Viva-voce (based on principle/technology) - 05 Marks

e /A =
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Life Sci ' :
o e sciencel  Semester - VII | Session: 2025-26
1'| Course Code BOSE-06 T _
2 | Course Title Plant breeding and Seed technology
i Course Type [Discipline specific Elective (DSE)

Pre-requisite (i, any)|4¢ per program

At the end of this course, the students will be able to

» Gain knowledge and comprehension of the breeding systems

5 | Course Learning. [> knowledge of reproductive biology in angiosperms to address real-world
Outcomes (CLO) challenges related to plant breeding, crop production, and conservation.
provide students with a comprehensive understanding of plant breeding
principles and techniques.

6 | Credit Value 3 Credits [ Credit = 15 Hours - learning & Observation

7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40
PART -B: Content of the Course '
Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

s i . of
Unit Topics (Course contents) l::ﬁ«;d
I ‘:’lant breeding: Introduction and objectives. Breeding systems: modes of reproduction 12

in crop plants. Important achievements and undesirable consequences of plant breeding.

1II |[Methods of crop improvement: Introduction: Centers of origin and domestication of
crop plants, plant genetic resources;Acclimatization; Selection methods: For self
pollinated, cross pollinated and vegetativelypropagated plants; Hybridization: For self, -

cross and vegetatively propagated plants — Procedure, advantages and limitations. Role of] i
mutations; Polyploidy; Distant hybridization and role of biotechnology in crop
improvement.

III [Breeding Methods for Stress Resistance: Breeding for drought, salinity, heat, cold,
disease and insect resistance, breeding forprotein and oil quality. Heterosis and 11

inbreeding depression, hybrid and synthetic varieties.Hardy-Weinberg law, systems of]
mating.
IV [Seed Technology: Principle & Concept of Seed Technology. Quality seeds, Indian seed
lact. Classes of quality seeds - breeder, foundation, registered and certified seeds,
operations essential for seed production, seed processing, certification and maintenance 11
istorage of improved seeds, seed productions organizations- national and state seed
corporations and private seed companies. Artificial seeds, terminator seeds.

le,nmdstBreeding,Hctcrosis, Self incompatibility, Hybridization.

/
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ART-C: Learning Resources

NSV BALN -

Text Books, Reference Books and Others
Text Books Recommended —

Reference Books Recommended —

Plant breeding by B.D Singh.

BD Singh (2003) Plant Breeding. Kalyani Publishers

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

Sharma JR (1994) Principles and Practices of Plant Breeding. Tata McGraw-Hill Pub. Co. New Delhi.

Chaudhari, H.K. (1984). Elementary Principles of Plant Breeding. Oxford — IBH.

Acquaah, G. (2007). Principles of Plant Genetics & Breeding. Blackwell Publishing. )
Agrawal, P.K. 1993, Hand Book of Seed Technology, Dept. of Agriculture and Cooperation, National
Seed Corporation Ltd., New Delhi.

Allard (1960) Principles of Plant Breeding. John Wikkey and Sons, Inc. New York.

Hayes, Immer and Smith (1955) Methods of Plant Breeding, MacGraw- Hil Book Co. Inc. New York.
Jonossy and Lupton (1976) Heaterosis in Plant Breeding. Elsevier, Amsterdam. )
Pochlman and Borthakur (1969) Breeding Asian Field Crops With Special Reference To Crops I India)

PBN-

3.
4.
S.
6.

7.

Online Resources—

Oxford and IBH Publishing Company, New Delhi.

> e-Resources / e-books and e-learning portals

https://chrome-

extension://efaidnbmnnnibgcaigcglcleﬁndmkai/httgs://courseware.cutm.ac.in/\zp-
content/up_loads/2020/05/Download-Notes-s.Edl'
https://chrome-

extension:l/efaidnbmnnnibncaigcglcleﬁndmka']/htm://www.eagri.org/eag ri50/GBPR211/lec
16.pdf

https://efaidnbmnnnibpcajpe Iclefindmkaj/http://wiww.cagri.org/eagri50/GBPR211/lec16.p
daf
hggs://www.sciencelearn.orf .nz/resources/77-pollination-and-fertilisation
htgps://www.crogs.org[about-crogs/seed—

technoloev#:~:text=Wliat%20is%ZOSeed%ZOtechnology%3F,thnt%20pcople%203nd%201i
vestock%20eat.

htms://plantbreeding2010.blogsgot.com/2020/ 12/seed-and-seed-technology-

introduction.html
https://www.nature.com/articles/s41477-018-0309-4

Online Resources—

e-Resources / e-books and e-learning portals
www.swayam.ac.in

www.ignou.ac.in

www.egvankosh.ac.in

www.iitm.ac.in

www.eskillindia.org
www.eshiksha.mp.cov.in

www.vlab.co.in

www.internshala.com

> www.ndliitkgp.ac.in

VVVVVVVVY

I;ART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal | Intenal Test/ Quiz-(2): 20 +20 | Better marks out of the two Test/ Quiz
Assessment (CIA): 30| Assignment/Seminar- 10 |4+ obtained marks in Assignment shall be
(By Course Teacher) Tatal Marks - 30 considered against 30 Marks

End Semester Exam | Two,section-A & B

(ESE): 70 Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sxd =20

a
[;’ tion B: Descriptive answer type qts.,lout of 2 from each unit-4x10=40 Marks
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

CoURSE CURRICULUM

PART- A: Introduction
Program: Bachelor in Life Science i
- 025-26
(Honors) Semester - VII Session 2 X
1 | Course Code BOSE-06 P
2 | Course Title Lab. Course- 06 (Plant breeding and Seed Technology)
3 | Course Type |[Laboratory course
3

PI'C-I'C(IUiSitC (if, any)|4 ¢ per program

w

Course Learning.

At the end of the course students will be -
> Idea of seeds which carries a new generation.
> Knowledge of plant breeding techniques.

Outcomes (CLO) » Knowledge of breeding methods for stress tolerance.
» Idea of seed processing and certification of seeds.
6 | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: 50 I Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topics (Course contents) T,:;.i?:,
E‘ﬁ:‘; 1.  Study of seed parts
Experiment|  2° Collection of different types of mature sceds
Contents | 3. Techniques of hybridization- Emasculation.
of Course| 4.  Techniques of hybridization - Bagging and tagging.
5. Study of vegetatively grown plants part of your locality 30
6.  Collection of seeds of different varieties of locally grown crops.
7. Inter-varietal cross in an oramental plant.
8 Visit to state and national seed corporation companies and
prepare a report.

Keywords | Seed, Emasculation, Bagging and tagging.

Signature of Convener & Members (CBoS) :

IFART—C: Learning Resources




FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

CoOURSE CURRICULUM

PART- A:

Introduction

(Honors)

Program: Bachelor in Life Science

1 | Course Code BOSE-06 P

Semester - VII Session 2025-26

Course Title Lab. Course- 06 (Plant breeding and Seed Technology)

aboratory course

2
3 | Course Type
4 | Pre-requisite (if, any)

As per program

At the end of the course students will be -

s Course Learning. » Idea of seeds which carries a new generation.
Outcomes (CLO)

> Knowledge of plant breeding techniques.
» Knowledge of breeding methods for stress tolerance.
> Idea of seed processing and certification of seeds.

6 | Credit Value

1 Credits | Credit =30 Hours Laboratory or Field learning/T} raining

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
No. of
Module Topics (Course contents) P:ﬁ?)d
‘_l:“b{“'}e‘gdl 1.  Study of seed parts
raimin . .
Experiment 2. Collec_tlon of dxffere':n't types of mature Sf:eds
Contents | 3.  Techniques of hybridization- Emasculation.
of Course| 4.  Techniques of hybridization - Bagging and tagging.
5. Study of vegetatively grown plants part of your locality 30
6.  Collection of seeds of different varieties of locally grown crops.
7. Inter-varietal cross in an ornamental plant.
8. Visit to state and national seed corporation companies and
prepare a report.

Keywords | Seed, Emasculation, Bagging and tagging.

Signature of Convener & Members (CBoS) :

ﬁRT—C: Learning Resources
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Text Books, Reference Books and Others
Text Books Recommended -

1. Allard (1960) Principles of Plant Breeding. John Wikkey and Sons, Inc. New York.

Hayes, Immer and Smith (1955) Methods of Plant Breeding, MacGraw- Hil Book Co. Inc. New York.
3. Plant breeding by B.D Singh

Reference Books Recommended —

1. Jonossy and Lupton (1976) Heaterosis in Plant Breeding. Elsevicr, Amsterdam. .

2. Pochlman and Borthakur (1969) Breeding Asian Field Crops With Special Reference To Crops I India.
Oxford and IBH Publishing Company, New Delhi.

Online Resources—

> e-Resources / e-books and e-learning portals

> ht[ps://www.merriam-webster.com/dictionarxlemasculate
> ht s://aoritech.tnau.ac.in/cro improvement/crop imprv emasculation cereals.html

> https://www.to uides/biology/reproduction-in-organisms/vegetative-

Qrogagation/#:~:te;(t=Vegetative%20Progagation%20bv%20Roots,examprle%ZC%ZOSWC

et%20 0tato%20and%20Dahlia
Online Resources—

e-Resources / e-books and e-learning portals

Www.swavam.ac.in

www.ignou.ac.in

www.egvankosh.ac.in
Wwww.iitm.ac.in

www.eskillindia.org
www.eshiksha.mp.gov.in

www.vlab.co.in

www.internshala.com
www.ndl.iitkgp.ac.in

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

VVVVVYVVVVYVY

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal |Intemal Test/ Quiz-(2): 10 & 10 Better marks out of the two Test / Quiz
Assessment (CIA): 15 |Assignment/Seminar +Attendance - 05 + obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by
Exam (ESE): 35 A. Performed the Task based on lab. work - 20 Marks | Course teacher

B. Spotting based on tools & technology (written) — 10 Marks

r lab. status
C. Viva-voce (based on principle/technology) - 05 Marks e
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY
COURSE CURRICULUM

PART- A:

Introduction

Program: Bachelor in Life Science

Semester - VII Session: 2025-26

(Honors)
1

Course Code

BOSE-07 T

—

2 | Course Title

Instrumentation and biochemical technology

Course Type

Discipline specific Elective (DSE)

Pre-requisite (if, any)|4s per program

At the end of this course, the students will be able to

and

> Develop a solid understanding of different analytical methods
C L . instruments used in plant sciences. ) ) J
5 Omtlrse eanimog' » Acquire practical skills in sample preparation, data collection, and da
utcomes (CLO) analysis using analytical techniques. ) )
» Understand the working principles of important instrumentation tools.
» Understand modemn technologies in the ficld of Biochemistry
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B:

Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

Principles of microscopy; Light microscopy; Fluorescence microscopy; Confocal,
microscopy;
Use of fluorochromes in : (a) Flow cytometry (b) fluorescence microscopy: for
Chromosonic banding

Phase contrast, electron, scanning and transmission electron microscopy,

Single and double staining techniques for light microscopy for temporary and
permanent slides

Stain techniques: Single and double staining.

12

I

Instruments: Salient features, Principle and applications.

e Autoclave,

Oven,

Laminar air flow,
Centrifuge.
Colorimetry
Spectrophotometry,
Fermenters.,

Water bath,

e pH meter

11

WY

»

Chromatography: Principle and its application in biological research: Paper

chromatography, Column chromatography, Affinity chromatography, TLC, GLC,
HPLC.

Electrophoresis: AGE, PAGE, SDS-PAGE.

Radioisotopes: Principles and its application in biological research.
ELISA test

11

\/\7/

Biochemical Technology, Biofuel, CRISPR Technology
Genetic Engineering, Vaccine, Biodegradable plastics

Gene Therapy, DNA fingerprinting, GMO food, Pest resistant crops. i

11

Keywords

icroscope, biochemical technolggy

e

JMO\"»

X Yol

e\
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PART -D: Assessment and Evaluation
Suggested Continnous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuocus Internal | Intemnal Test/ Quiz-(2): 20 +20 | Better marks out of the two Test / Quiz

Assessment (CIA): 30 | Assignment / Seminar- 18 |4 obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 30 considered against 30 Marks

End Semester Exam | Twosection—-A&B

(ESE): 70 Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
i Kection B: Descriptive answer type gts.,1eat of 2 from cach unit-4x10=40 Marks

Name and Signature of Convener & Members of “BoS:

\\ \,_.\w ﬂ
r \o\ ”3

»(aW“’h)g/



FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Scicnce Semester - VII Session: 2025-26
(Honors)

I' [ Course Code BOSE-07 P

2 | Course Title Lab. course -07(Instrumentation and Biochemical Techuology)
3 | Course Type Laboratory course

4

Pre—requisite (if, any) As per program

w

Course Learning. At the end of this course,the students will be able to get.

Outcomes (CLO) > wledg bti;ut Bio Instruments,__ .
t aramters of instrumentation.
; ggfartsit&?énga %&n& [V} actest equllpments . - —
6 | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: _ 20

PART -B: Content of the Course

Module

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Topics (Course contents)

No. of
Period

Lab./Field
Training/
Experiment
Contents
of Course

Calibration of microscope.

Handling of microscope and other instruments.
Safety measures in laboratory

Principle and application of microscope

NPAL

Water bath,pH meter

Concept of pH and buffer formation

Separation of chlorophyll pigment by paper
chromatography

N

8. Separation of chlorophyll pigment by thin layer chromatography

(TLC)

9. Study of amino acid and calculation of Rf values bypaper

chromatography.
10.8DS -PAGE analysis of proteins
11.Quantitative analysis of DNA using colorimeter

12.Preparation of different types of solutions nommal,molal and

molar.

13.Visit to a nearby well equipped Scientific lab and prepare

report,

Keywords

microscope,pH,chromatography,solutions,Rf

Principle and application of laboratory instruments-Autoclave,
Oven, Laminar air flow,Centrifuge. Colorimetry and Spectrophotometry,

30




IPART-C: Leamlanesourcos

Agc Intcrnational

Donald L. Wise

Text Books, Reference Books and Others
Text Books Recommended — -

Reference book recommended
1. Bioinstrumentation: Research, Development and Applications Hardcover Impert,3 [July 1990 by

1. Expcn'mcnlslnMicrobioIogy.PlnannlhologyAndBiolcchnologyByK.R.Ancja.f‘ublmhcr New

Online Resources—

» e-Resources/ e-books and e-learning portals

1. htips://www.lumenturmn.com/en/commercial-lasers/applications/biomedical-and-
analytics-instrumentation

2. https://www.rgch.res.in/instraining
3. https://https://admin/uploads/3/PG_M.Sc. Botony 34631%20MICROBIOLOGY %20

AND%20PLANT%20PATHOLOGY.pdf

Online Resources—

e-Resources / e-books and e-learning portals
wwy.swavam.ac.in

www.ignou.ac.in

www.egvankosh.ac.in
www.iitim.

www.eskillindia.org

ac.in

VVVVYVVVVY

> www.ndLiitkgp.ac.in
PART -D: Assessment and Evaluation

www.eshiksha.mp.gov.in
www.vlab.ce.in

www.infernshala.com

Suggested Continuous
Maximum Marks:

Evaluation Methods:
50 Marks

Coutinuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal
Assessment (CIA): 15

[nternal Test / Quiz-(2): 10 & 10| Better marks out of the two Test/ Quiz
Assignment/Seminar +Attendance - 05 |  + obtained marks in Assignment shall be

= NS,

v{awiwg/

{By Coursec Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by
Ex ESE)' 35 A. Performed the Task based on lab. work -20 Marks | Course teacher
xam ( ’ B. Spotting based on toals & technology (written) — 10 Marks o0y oo
C. Viva-voce (based on principle/technology) - 05 Marks
/ [




FOUR YEAR UNDERGRADUATE PROGRAM 2025-29
DEPARTMENT OF BOTANY

COURSE CURRICULUM
PART- A: Introduction |
Program: Bachelor in Lif; i
Ko " ..' ¢ Science Semester - VII |  Session: | 2025-26
1| Course Code i BOSE -08 T ¢
5 Course Title Growth and Stress Physiology
; Course Type Discipline specific Elective (DSE)

Pre-requisite (i, any) As per program

At the end of this course, the students will be able to
1. understand the role of Physiological and metabolic processes for
Course Learning. plaqt growth and d;velopxpent undc.r stress. o
Outcomes (C LO) 2. Assumla?e about bxochcmlc.al constitution of plz'mt diversity.

3. Getacquired the students with complex interaction between

organism and environment

4. Understand about the role of hormones in plant development.
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course
Total No. of Teaching—carning Periods (01 Hr. per period) - 45 Periods (45 Hours)

w

Unit Topics (Course contents) N,,f,’;i?,f,
I |PlantGrowth and Phytohormone

~ Plant growth curve,sigmoid and J shaped growth.Lag,Log and steady stage.
Developmental roles of phytohormones
Re Auxins, 12
» Gibberellins,
»  Cytokinins,
» ABA,

~ _Ethylene,

II {Movements, Dormancy & Responses

# Photoperiodism (SDP, LDP, Day neutral plants);
> Phytochrome (discovery.structure and functions),
# Seedand bud Dormancy causes and bréaking, 11
> Vemalization
» Senescence,

» Plant movements
II [Planteco-physiologyand Stress Physiology:
# Concept of Planteco-physiology.
# Plant perception, 11
» physiology of ecological considerations.
< _Hydrophytic, xerophytic morphological and anatomical adaptations in plants
IV StressPhysiology:
Plant responses to biotic and abiotic stress, mechanism of biotic and abiotic
tolerance, HR (Hypersensitive Response) and SAR Systemic Acquired
Resistance), water deficit and
«* Drought resistance, 11
Salinity stress,
metal toxicity,
freezing and heat stress,
oxidative stress.  ,

Keywords Growth, Phytohorgaéne, Eco-physiology, Y‘cmalization.

L)

)
o

°
o

L)
Q.Q

*

o
..




PART-C: Loamlng Resources
Text Books, Reference Books and Others
TextBooksRecommended-
Salslsm.A.W..(l989)LifercessesinPlanls,ScienliﬂcAmcricanLibmry.Springcr-chlﬂZ'Nc‘”Y‘"k' USA.
K ol;_)kms.W.G.,( 1995)IntroductiontoPlantPhysiology,JohnWilleyandSons,Inc. NewYork,USA.
a lsbury,F.B.andRoss,C.W..(l992)Plnanhysiology.WadswonhPublishingCo.,California.USA~

glcg'l‘;:;)-T-»Tu'Piﬂ.D.H.chcbvre,D.D.&Layzell,D.B.(l997)PlamMclabolism.Longaman,Essex,

SWON -

Reference Books Recommended —

1, Taiz,L.andZeiger,E.((1998) Plant Physiology.SinaverAssociations,Inc.Pub.,Masssachusetts, USA.

2. Rogers, P.P., Jalal, K F. and Boyd, J.A. (2008). An Introduction to Sustainable Development.
Prentice Hall of India Private Limited, New Delhi.

Online Resources—

» e-Resources / e-books and e-learning portals
https://link.springer.com/book/10.1007/978-3-030-78420-1
https://uou.ac.in/sites/defaulvfiles/slm/MSCBOT-601.pdf
https://www.researchgate.net/publication/347908867 Stress Physiology_in Plants

> httgs:/lwww.esalg.usg.br/lepselimgs/con(eudo thumblPlant-stress-EhvsioIog!.gdf

Online Resources—

e-Resources / e-books and c-learning portals
WWw.swayam.ac.in

www.ignou.ac.in

www.egyankosh.ac.in

www.eskillindia.org

www.vlab.co.in
www.internshala.com

www.ndLiitkgp.ac.in
PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

VVVVVVVVVY

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks

Continuous Internal | Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test/ Quiz

: ig inar - 10 + obtained marks in Assignment shall be
ent (CIA):70 Assignment / Seminar o
Assessm ( ) Total Marks - 30 considered against 30 Marks

(By Course Teacher)

ester Exam Two section—A & B
paek g Scction A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks

(ESE): 30 Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

%0-\‘ é\'?// or7 3'\%\\;

) 1
3\

o a0~



FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A: Introduction
Program: Bachelor in Life Science Semester - VII Session: 2025-26
‘Honors) '
1 | Course Code BOSE-08 P
2 | Course Title Lab. Course -08 (Growth and stress physiology)
Course Type Laberatory course

4 Pre-requisite (f, any)| 45 per program

w

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

3. Effect of phytohormones on plants.
4. Understand different physiological processes of plants.

1. Understandthe role of Physiological and metabolic processes for plzm%
Course Learning. growth and development under stress. o
Outcomes (CLO) 2. Assimilate about biochemical constitution of plant diversity

6 | Credit Value

1 Credits | Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topics (Course contents) T,:;iz,f,
'lr'::'i,:ii:; 1. Avena curvature test of Auxin.
Experiment|] 2 EXpression of bolting in cabbage.
Contents | 3. Induction of lateral branches by cytokinin.
of Course| 4. Demonstration of plasmolysis and deplasmolysis in plant cell.
5. Potato osmoscope for osmosis.
6. Demonstration of transpiration. 30
7. Measurement of transpiration rate by Farmers/ Ganong’s
potometer.
8. Extraction of seed proteins depending upon solubility.
9. Fractionation of proteins using gel filtration chromatography
10. Principle of colorimetry, spectrophotometry and fluorimetry.
Keywords |Bolting, chlorophyll, osmosis, chromatography.

Aoy



ART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

- Practical Plant Physiology Hardcover ~ 1 January 2015 by R. Sivakumar, Narendra Publishing
PRACTICALS IN PLANT PHYSIOLOGY AND BIOCHEMISTRY MANJU BALA, SUNITA
GUPTA, N.K GUPTA & M.K. SANGHA Scientific Publishers

A Practical Manual on Fundamentals of Plant Physiology Paperback — 16 Scptember 2022 by R.

K. Samaiya Subrata Sharma, Gyanendra Tiwari, R. Shivraj krishnan, Sunil Pandcy, Preeti Sagar
Nayak (Author) BFC PUBLICATIONS PVT LTD

Reference Books Recommended —

L. Practical Manual Experimental Plant Physiology and Biochemistry Manual Paperback — |

January 2023 by Rajesh Kumar Asok Kumar Bera, Bandana Bose (Author) Publisher- Science
Technology

Online Resources—~

> e-Resources / e-books and e-learning portals

> https://www.britannica.com/science/transpiration
> https://www.frontiersin.org/articles/10.3389/fagro.2022.765068/full

> https://www.sciencedirect.conyscience/article/abs/pii/S0176161796802872

Online Resources—

e-Resources / e-books and e-learning portals

Www.swayam.ac.in
www.ignou.ac.in

e e N B o

www.egvankosh.ac.in
www.iitm.ac.in
www.eskillindia.org

www.cshiksha.mp.gov.in
www.vlab.co.in

www.internshala.com

VVYVVVVVYVYY

> www.ndLiitkgp.ac.in

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximnum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal [Internal Test / Quiz~(2): 10 & 10 Better marks out of the two Test / Quiz
Assessment (CIA): 35 |Assignment/Seminar +Attendance - 05 | 4 obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by
. A. Performed the Task based on lab. work -2
Exam (ESE) £15 B. Spotting based-on tools & technology (written) — lg II:]IE::E Course teacher
C. Viva-vace (based on principle/technology) - 05 Marks 85 per Bb. States




FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM
PART- A: Introduction
Program: Bacheclor in Life Science
(Honors) Semester -VIII Session: 2025-26
'] Course Code BOSE -09 T
2 | Course Title Plant Biotechnology and Crop Improvement
3 | Course Type Discipline specific Elective (DSE)
4 Pre-requisite (i, any) As per program
O At the end of this course, the students will be able to

» The basic concept,scope and significance of Biotechnology.

5 | Course Learning. » Micropropagation using meristem and shoot cultureto
Outcomes (CLO) produce large number of identical individuals.

> The role of biotechnology in crop improvement.

» Various applications of Biotechnology in different fields.
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

. . No. of
Unit Topics (Course contents) I;«:ﬁ«;d
Fundamentals of Biotechnology:
Basic concepts, principles and scope. Plant Cell and Tissue Culture: General concept, 12
history, scope, totipotency, concept of cellular differentiation, tissue culture media and
explants. Applications of Plant Biotechnology.
Organogenesis and Embryogenesis:
Concept of morphogenesis, organogenesis and embryogenesis; Fundamental aspects of 11

organogenesis in plant tissue culture, factors influencing organogenesis; somatic
embryogenesis and androgenesis - mechanism, techniques and utility.

I Somatic Hybridization:

Concept of somatic fusion and hybridization; Protoplast isolation, fusion and culture,

rotoplast research.

hybrid selection and regeneration; progress, possibilities, achievements and limitations of] 1}

Application of Plant Tissue Culture in crop improvement:

Clonal propagation, artificial seed, production of hybrids and soma clones, Soma clonal
variation — cause & advantages and its application in crop improvement; production of
econdary metabolites / natural products, cryopreservation and _germplasm storage.

11
(11Hr))

Keywords| Biotechnology, Tissue Culture, Crop improvement, Clonal propagation




PART-C: Learning Resources
Text Books, Reference Books and Others

Text Books Recommended —

1. Bl'xojwnni. S. S and Razdan, N.K. (1996) Plant Tissue Culture: Theory and Practice, Elscvier
Science Publishers, New York, USA

2 llf;xh a, K.K. (1985) Cryopreservation of Plant Cells and Organs. CRC Press, Boca Raton, Florida,

3. Vasil, I K. and Thorbe, T. A. (1994) Plant Cell and Tissue Culture. Kluwer Academic Publishers,
Netherlands.

Reference Books Recommended -

1. Smit_h, R. H. (2000) Plant Tissue Culture; Techniques and Experiments, Academic Press,New York.
2. Collins, H.A. and Edwards, S. (1998) Plant Cell Culture, Bios. Scientific Publisher Oxford, U.K.

Online Resources—

> e-Resources / e-books and e-learning portals

> htt s:/wvww.sciencedirect.com/topics/biochemistry-genetics-and-molecular-
biology/plant- ‘
biotechnolovv#,:~:text=Plant%20Tissue%20Culture%2DBased%ZOIndustrics&tcxr——Pla'nt
%20tissue%20culture%ll)in%203g1_—icultural,inm%20next%ZOsteE%Z()oi%Z()commercml
ization.

> https://www.nifa.usda. -programs/plant-

biotechnology

> https://agricultureandfoodsecuritv.biomedcentral.com/articles/10.1186/s40066-022-
00369-2

>
Online Resources—

e-Resources / e-books and e-learning portals
www.swavam.ac.in

www.ignou.ac.in

www.cgvankosh.ac.in

www.iitm.ac.in

www.eskillindia.org
www.eshiksha.mp.gov.in

www.vlab.co.in

wwyw.internshala.com
W\V\qldl.iitk_gp.uc.i_q

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

YVVVVVVVVVYYVY

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 I\fIarks
Continuous Internal Internal Test / Quiz~(2): 20 420 | Better marks out of the two Test / Quiz +
Assessment (CIA):30 Assignment/Seminar- 10 | ghtained marks in Assignment shall be
Total Marks - 30 id O :
(By Course Teacher) considered against 30 Marks
End Semester Exam Two section—A & B
ESE): 70 Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
( ’ Section B: Descriptivz answer type gts.,lout of 2 from each unit-<4x10=40 Marks
/ .
. A
e
\
S
>
\.\}>\ q/{
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A:

Introduction

Program: Bachclor in Life Science

Semester - VIII Session: 2025-26

3| Course Type

(Honors) T
1| Course Code BOSE-09 P
2 | Course Title Lab. Course -09 (Plant biotechnology and crop improvement)

aboratory course

]

Pre-requisite r, any)

s per program

5 | Course Learning,
Outcomes (CLO) characters.

> The basic techniques of Plant Tissue Culture.

> The biochemical and physiological aspects of plant growth.

At the end of this course, the students will be able to understand-

> Screening programmes of cells, rather than plants, for advnnlageo%

6 | Credit Value

> How 1o explore enirepreneurship avenues in this ficld.

1 Credits | Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 [ Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topics (Course contents) i:nzf;
Lab./Field
Training/
Eéﬁf,?;‘,‘,‘}‘s“ 1. Familiarization with basic equipments in tissue culture.
of Course 2. Preparation of tissue culture (MS) medium.
3. Study of techniques of tissue culture: sterilization of glass wares and
plant materials, transfer of explants on culture media, incubation.Up to
callus formation
4. Initiation of organogenesis and embryogenesis using appropriate 30
explants.
5. Isolation of plant protoplast by mechanical and enzymatic method
6. Test of viability by tetrazolium chloride (TZ) method.
7. Counting of protoplast in the suspension by haemocytometre method
8. Effect of physical and chemical factors in protoplast yield.
9. Demonstration of protoplast fusion employing PEG.
10. Visit to any tissue culture lab of your locality and a prepare project report.
Koywards Medium, protoplast, tissue culture, TZ




EART-C: Learnlng Resources

Text Books, Reference Books and Others —
Text Books Recommended —

1. "Plant Tissue and Organ Culture fundamental Methods" by Gamburg OL and Philips GC,
Publisher - Springer- verlag Heidelberg GmbH & Co. K
2, Practical Biotechnology by Ramadass Jaypec Brothers Mcdical Publishcrs

Reference Books Recommended

1. Biotechnalogy : fundamental and application by Ashok Ganguli, Publisher- Oxford book
company

Online Resources—

> e-Resources / e-books and e-learning portals

> ht s://mvw.sciencedirect.com/tu ics/biochemist
biologz/nlant-

biotechnolo i=:text=Plant%20Tissue%20Culture%2DBased%20Industries&text=
Plant

%20tissue%20culture%20in%20a ricultural,into%20next%20step%200f%20c
0 . .

mmercialization.
\

> ht s://www.nifa.usda.pov/, rants/programs/biotechnology-proerams/plant-
biotechnolo

=otechnology

> https://a ricultureandfoodsecuri .biomedcentral.com/articles/10.1186/s40066-022-
00369-2

Online Resources—

-genetics-and-molecular-

e-Resources / e-books and e-learning portals

Wwww.swavam.ac.in

wWww.ignou.ac.in
www.egvankosh.ac.in
Www.iitm.ac.in
www.eskillindia.org
www.eshiksha.mp.gov.in
www.vlab.co.in

www.internshala.com
Jvw.liiernshala.com

> www.ndl.iitkgn.ac.in
PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

VVVVVVYVVYVY

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal [Intemal Test/ Quiz-(2): 10 & 10| Better marks out of the two Test / Quiz
Assessment (CIA): 15 |Assignment/Seminar +Attendance - 05 *+ obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessnrent | Managed by
Exam (ESE): 35 A. Performed the Task based on lab. work -20 Marks | Course teacher

B. Spotting based on tools & technology (written) — 10 Marks

as per Iab. status
C. Viva-voce (based on principle/technology) - 05 Muiks P




FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY
COURSE CURRICULUM
| PART- A: Introduction . —
Program: Bachelor in Lij i
(Honors) clor in Life Science Semester - VIII Session: 2025-26 N
I'| Course Code BOSE -10 T
2 | Course Title Applied Botany and Intellectual property right (IPR)

3 | Course Type
q

[Discipline specific Elective (DSE)

Pre-requisite (ir, any)

As per program

At the end of the course, the students will be able to:

> Understand the scopc and importance of Social forestry and cstablishmcnﬂ

of orchard.

5 Course Learning. rLcam silvics of some important timber Planls of India. N .

Outcomes (CLO) »Leam post-harves tmanagement,marketing and value additionof commercia
ornamental plants.
~ Develop a deep understanding of different forms of intellectual property

Rights (IPR)

6 | Credit Value 3 Credits |  Credit =15 Hours - learning & Observation

7 | Total Marks Max. Marks: 100 1 Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of

Period

Social forestry: Introduction, Definition, scope and objectives of social forestry. Classification
of social forestry, Economic importance of social forestry, important scheme, choice of specieg
for reclamation of waste land, over damp area, saline and alkaline area

-Layout and Establishment of Orchards:Pruning and training; propagation,
Climatic requirement and cultivation ffruits likeMango,Banana,Citrus, Guava.

12

I

Sliviculture:Definition,objective and scope of silviculture. Status of forest in India and their
role.Trees and their distinguishing features.Regeneration:Natural,artificial and factors
Affecting it.Regeneration Survey.Tending operation:Weeding,cleaning,thinning and
improvement felling. Silives of important forest tree species e.g. Teak, Shorea, Sheesam .

11

I

Floriculture;History of Floriculture. Importance and scope of floriculture in India. Flower
production -water and nutrient management, weed management, thinning and pruning,
disbudding, use of growth regulators, physiological disorders and remecdies,Harvesting
techniques,post-harvest handling, pre-cooling,pulsing,packing, storage & transportation.
IProlonging the vase life of flowers. Marketing and export potential of flowers, institutional
|support.

11

IPR: Definition and significance of intellectual propertyrights(IPR), Overview of different
types of IPR,including patents and it’s hilingprocess,  copyrights. trademarks their
registration and infringement,  trade secrets,Historical development and international

frame works forprotecting IPR,Salient feature of Patent Act 1970.

11

Keywords

\Sacial forestry, Orchard, Harvesting technique, Trademark

. y X%
N o R Wwf

V(W\W’



IPART-C: Learning Resources i
Text Books, Reference Books and Others

Text Books Recommended—

l. S S, Negi: Social forestry

2. S.AShah & K .M .Tiwari: Forestry and people

3. G.P.D.Vyas: Social forestry and rural development

4. Jyoti Rattan 2024.Intellectual Property Rights

[Reference Books Recommended —

1. Khanna,L.S.(1984).Principles and Practice of Silviculture,Khanna Bhandu,DehraDun.

2. Ram Prakash and L.S.Khanna.(1991)Theory and Practice of Silvicultural systems. International Book
Distributors, Dehra Dun.

3. Champman ,G.W.and Allan,T.G.(1978).Establishment Techniques for Forest Plantation F.A.O Forestry
Paper No.8. F.A.O Rome.

4. Anonymous.(1976)Indian forest utilization.Velume Iand 111 CFRE Publication.Dchrad!m-

5. Mehta,T.(1981)A hand book of forest utilization Periodical Expert Book Agency,Delhi 298

|OnlineResources —

e-Resources/e-books and e-learning portals
www.ipindia.gov.in

WwWww.wipo.int/aboutip/en/

www.india.gov.in hogicslagg'ctﬂmre/ﬂoﬁmﬂnne

littps://byjus.com/free-ias-prep/ipr-in-india-upsc notes/

hggs://vikasgcdia.in/agriculmre/farm-based-emegrisw/ﬂoriculturc
Online Resources—

e-Resources / e-books and e-learning portals
www.swayani.ac.in

www.ignou.ac.in

www.cgvankosh.ac.in

www.iitm.ac.in

www.eskillindia.org
www.eshiksha.mp.gov.in

www.vlab.co.in

www.internshala.com

www.ndl.iitkgg.ac.in
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PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks i
Continuous Internal | Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test/ Quiz
Assessment (CIA): 30 Assignment/ Seminar- 10 |4 obtained marks in Assignment shall be
(By Coursc Teacher) Total Marks - 30 considered against 30 Marks

Two section—A & B
EndEs.el—l;; Btfs £xam Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks
(ESE): Section B: Descriptive answer type qts.,lout of 2 from cach unit-4x10=40 Marks




FOUR YEAR UNDERGRADUATE PROGRAM 2(25-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A:

Introduction

Program: Bachelor in Life Science

1

i i e 26
(Howms Semester - VIII | Session: 202§

I' [ Course Code BOSE-10 P J
2 | Course Title ab. Course -10 (Applied Botany and Intellectual Property e el

‘3‘ Course Type aboratory course

Pre-requisite (f, any)lds per program
At the end of this coursc, students will be abl;: to: .
Course Learning. »  Understand forest structure and composition.
5 Outcomes (CL.Og) % Get knowledge about phenology of various specics.

» Leam nursery bed preparation technique.
% Analyze the density and moisture content of wood.

6 | Credit Value 1Credits | Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: 50 [ ‘Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
. No. of
Module Topics (Course contents) Period
};_‘"-_’F.‘eld Study of forest composition.
Ex;?::‘f‘f ¢ Recording the observations on phenological characteristics of different tree
Contents species.
of Course Study of the natural and artificial regeneration. '
Lay outing of nursery bed and soil preparation, types of seed sowing in nursery
bed.
o Study of gross features of different types of wood; straight interlocked, spiral
and wavy grain, texture, lusture, etc.
Study ofcharacteristics of trees/shrubs/grasses for agroforestry. 30

Volume and biomass estimation.

Crown measurement,

Study of vase life extension in cut flower using chemicals.

Study and description of botanical features of floricultural plants studied in theory
paper.

Drafting a patent application: Students can learn how to draft a patent
application for a new invention .

Trademark registration process: Students can learn how to register a trademark
in India.

Keywords |Phenological, Wood grain,Nnursery bed, Regeneration

Signature of Convener & Members (€80S) :

.




PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

agroforestry. Blackwell Science, Oxford.

Publishing Group
Principles and Practice of Silviculture, KhannaBhandu, Dehra Dun.

Dehra Dun.
Reference Books Recommended — ’

F.A.O Rome,

Anonymous. (1976) Indian forest utilization. Volume I and Il ICFRE Publication, Dehradun.
'I:Aeht_a, T(198 l) A handbook of forest utilization. Periodical Expert Book Agency, Delhi. 298
'Flonf:ullme l_’nnc:ples and Species” by Dhiman Mukherjee

’Hox;cu]tmc in India" by Jyotsna Singh and Ramesh Chandra
"Floriculture: A Basic Guide" by K.V. Peter

“Handbook of Flowering” by Jitendra Kumar
"Commercial Floriculture: Principles and Practices" by AP. Misra and V.P. Singh
. Intellectual Property Rights and Biotechnology by Shashikala Gurpur and Srecnivasulu N.S.
10. Intellectual Property Rights and Plant Biotechnology by Ramanujam Srinivasan
11. Intellectual Property Rights: An Overview by Arul George Scaria

R NPTy S

\O

. Chunda
) .?‘lllir. P‘.:(.mR.D( lS 9;3:)1 AG:mmn SK (2010) Textbook of agroforestry. Oxford and IBH publishing co pvt. Ltd.
introduction to agroforestry. Kluwer Academic Publishers. 499 p. 4. Huxley, P. (1999) Tropical

3. Khosla
" C;mme (1987) Agroforestry for rural needs. Vol. Iand I, ISTS, Solan, H.P.
s ‘D ng, G D Se{i992 é 996) Trec crop interactions - A physiological approach. ICRAF, Kenya.
Ramakrishnan, P.S. (1992) Shifting agriculture and sustainable development. Man and biosphere series. The Parthenon
6 . :
ScnSarma, PK. and Jha, LK. (1993) Agroforestry. Indian Perspectives. Ashish Publishers, Delhi.5. Khanna, L. S. (1984).

7. 7.
RamhakashandL.S.lGnnna.(l%l)ﬂmrymdPtacﬁce of Silvicultural systems. Intemational Book Distributors,

1. Champ .
man, G.W. and Allan, T.G. (1978). Establishment Techniques for Forest Plantation F.A-O Forestry Paper No.8.

Online Resources—

» e-Resources / e-books and e-learning portals
https://ipindia.gov.in/form-and-fees.htm
https //www.indiafilings.com/trademark-registration?match
httgs://www.youtube.comlwatch?v=S7F6bCRBUDg&FI 11s
ht_tgs://www.youtube.com/watch?v=SchYWzJJJS
https-//www.voutube.com/watch?v=tY sC0dwtUQ
https://www.youtube.com/watch?v=US5_n PVdTY
b_t_tpL//www.voutube.coanatch?w7faqx7N—DS4
hitps:/www.youtube.con/watch?v=A dEXKVFGEwW
e h s://www.vourube.com/watch?v=uDW§1Cvc3lQ

e=e&device

I EEEREEEE)

lOnline Resources—

e-Resources / e-books and e-learning portals
www.swayam.ac.in

wwyw.ignou.ac.in
www.egyankosh.ac.in
www.iitm.ac.in
wwy.eskillindia.org
www.cshiksha.mp.gov.in

www.vlab.co.in
www.internshala.com

VVVVVVVYYVY

> www.ndl.iitkgp.ac.in

PART -D: Assessment and Evaluation

d Continuous Evaluation Methods:
Mo 50 Marks

Maximum Marks:
Continuous Internal Assessment (CIA): 15 Marks
SE): 35 Marks

End Semester Exam (E i

Continuous Internal Internal Test/ Quiz-(2):  10& 10

Assessment (CIA): 15 Assignmcnt/Scminar +Attendance -
Total Marks -

Better marks out of the two Test / Quiz

05 | + obtained marks in Assignment shall be
15 considered against 15 Marks

(By Course Teacher) =

[ILaboratory / kic

End Semesm.r35 A. Performed the/l'ask based on lab. work
Exam (ESE): B. Spotting base

C. Viva-voce (b

1d Skill Performance: On spot Assessment
- 20 Marks | Course teacher

on tools & technology (written) = 10 Marks |45 per Jab. Afatus
scd on principle/technology) - 05 Marks

Managed by
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FOUR YEAR UNDERGRADUATE PROGRAM  2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A: Introduction -
Program: Bachelor in Life Science| ' :
(Honors) Semester - VIII Session 2025-26 i
L | Course Code BOSE -11'T
2 | Course Title Biochemistry and Enzymology
3 | Course Type Discipline specific Elective (DSE)
4 | Pre-requisite (i, any)\ds per program

At the end of this course, the students will be able to
s Course Learning. > Basic idea of life building block biomolecules.

Outcomes (CLO) > Energy status of the cell

» Basic carbohydrates, lipids and proteins structure

> Biocatalyst enzymes
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

e Structure of atoms, molecules and chemical bonds.

e  Stabilizing interactions (Van der Waals, electrostatic, hydrogen bonding,
hydrophobic interaction, etc.).

e Principles of biophysical chemistry (pH, buffer, reaction kinetics,
thermodynamics, colligative properties)..

¢  Composition, structure and function of biomolecules (carbohydrates,).

12

II

e Bioenergetics, glycolysis, oxidative phosphorylation, coupled reaction, group
transfer, biological energy transducers.

e Principles of thermodynamics, free energy and chemical potential, redox
reactions, structure and function of ATP.

11

I

Lipids : structure and functlion, alpha and beta oxidation and anabolism.
Nucleic acids : DNA, RNA, Conformation of nucleic acids (helix (A, B,C, Z), t-
RNA, mRNA, rRNA, HnRNA micro-RNA).hoogestein bridge, hairpin DNA

11

v

» Proteins- amino acids, primary, secondary, tertiary and quatemary structure.
Conformation of proteins (Ramachandran plot, secondary structure, domains,
motif and folds).

e Fundamentals of Enzymology: General aspect, classification, nature of enzymes,
mode of enzyme action, allosteric mechanism, feedback method of inhibition,
regulatory and active sites, isoenzymes, Ribozyme,Abzymes, Kkinetics of
enzymatic catalysis, Michaelis — Menton equation and its significance.

11

Keywords

reaction kinetics, inhibition. active sites, Conformation, ATP A

2

g




PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books recommended:

1. Galaston, A. W., (1989) Lifc Processcs in Plants. Scientific American Library, Springer- Verlag, New

York, USA.
2. Hopkins, W. G. (1995) Introduction to Plant Physiology John Willey and Sons, Inc. New York, USA.
3. ED:;;usdD. T.. Turpin, D. H., Lefebvre D. D, and Layzell, D. B. (1997) Plant Metabolism. Longman, Essex;
and.

4. Moore, T. C. (1989) Biochemistry and Physiology of Plant Hormone. Springer Verlog, New York.

S. Ecsalzl. P. S.(1999) Physiochemical and Environmental Plant Physiology. Academic Press, San Diego,

6. Thomas, B. and Vince-Prue(1997) Photoperiodism in Plants. Academic Press; 5an Diego, USA.
Reference_ Books Recommended-
1. 'll;asli L. and Zeiger, E., (1989) Plant Physiology. Sinaver Associations, Inc. Publishers, Masssachusetts,
2. Salisbury F. B. and Ross, C. W., (1992) Plant Physiology Wadsworth Publishing Co. California, USA
3. Lehninger : Principles Of Biochemistry by David L Nelson, Michael M Cox 2021

Online Resources—

» e-Resources / e-books and e-learning portals
1. https://wwww.mdpi.com/journal/biomolecules
2. https://www.news-medical.net/life-sciences/An-Overview-of-
Enzvmol(‘ngy.asp.\{#:»-:text'—‘Eg_z.v_lml_og‘wlﬁﬂ]u—cts—“ézoﬂl'“—m_l
led%20bv%20equilibrium%20properties.
3. https://bio.libretexts.org/Bookshelves/Introductory and General Biologv/Book%3A Gene
ral Biology (Boundless)/06%3A Metabolism/6.02%3A Energy _and Metabolism -

Types of Encrgy

4. https://www.thoughtco.com/dna-versus-rna-608191

Online Resources—

e-Resources / e-books and e-learning portals
www.swayam.ac.in

www.ignou.ac.in
www.egvankosh.ac.in
ww.iitm.ac.in
www.eskillindia.org
wiww.eshiksha.mp.gov.in

www.vlab.co.in

wsvw.internshala.com
www.ndl.iitkgg.nc.in

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

VVYVVVVVYVVVY

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks

Internal Test / Quiz~(2): 20 +20 | Better marks out of the two Test/ Quiz +
Assignment / Seminar - 10 obtained marks in Assignment shall be
Total Marks - 30 considered against 30 Marks

Continuous Internal
Assessment (CIA):30
(By Course Teacher)

mester Exam Two section—-A & B
(SE) Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks

(ESE)‘ 70 ection B: Descriptive answer type gts.,1out of 2 from cach unit-4x10=40 Marks
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science : P

(Honm) Semester -VIII Session: 2025-26
Course Code BOSE -11 P

2 | Course Title Lab. Course -11 P (Biochemistry and enzymology)

3| Course Type Laboratory course

Pre-requisite (i, any)|4 ¢ per program

(4]

» Students will be familiar with the common biobuilding block

Course Learning. | » Biochemical analysis of common biomolecules
Outcomes (CLO) | » Enzyme kinetics and its role

» Characterization of light harvesting molecule chlorophyll.

6 | Credit Value

1 Credits ] Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topics (Course contents) T,:nz;
Lab./Field
;;?::f:{c 1) Biochemical test of carbohydrates, sucrose, glucose
Contents proteins, lipids
of Course 2) Biochemical test of Catalase, dehydrogenase, peroxidase
test
3) Preparation of chlorophyll extract 30

4) Separation of chlorophyll by paper chromatography
5) Separation of chlorophyll amino acids by paper

chromatography.

6) Effect of temperature on enzyme activity
7) Effect of pH on enzyme activity

HKepwords | Biochemical test, Catalase, dehydrogenase, chlorophyll, enzyme

Signature of Convener & Members (Z80S) :



PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended -

1. Practical Biochemistry by Damodaran Geetha K (Author) Jaypee Brothers Medical Publishers

2. Practical Manual of Biochemistry, CBS Publishers & Distributors Pvt. Ltd. (1 January 2020);
CBS Publishers & Distributors Pvt. Ltd.

Reference Books Recommended —

1. Introductory Practical Biochemistry Paperback — 2 January 2001by S.K: Sawhney (Editor), R.
Singh (Editor) Narosa Publishing House

2. Practical Enzymology Author(s): Prof. Dr. Hans Bisswanger First published:23 February
2011Print ISBN:9783527320769 |Online ISBN:9783527659227 |DOI:10.1002/9783527659227
Copyright © 2011 Wiley-VCH Verlag GmbH & Co. KGaA

Online Resources—

» e-Resources / e-books and e-learning portals

1) https:/iwww.amazon.in/s/ref=dp byline sr book 1?ie=UTF8&field-
author=KAUSHIK+G+G&search-alias=stripbooks

2)

ical%20Tests%200f%20Carbohvdrate.%20protein, % 20lipids%20and %20salivary%20am
vlase.pdf

3) https://alevelbiologv.co.uk/notes/tests-for-carbohydrates/

4) https://alevelbiology.co.uk/notes/test-for-proteins/

S) https:/studvmind.co.uk/notes/test-for-lipids-and-proteins/

6) https:/www.ncbi.nlm.nih.g ovlnmclarﬁcleslPl\lCﬂZ1948/

https://efaidnbmnnnibpcajpcelelefindmkaj/https:/www.mlsu.ac.in/econtents/1616 Biochem

Online Resources—

e-Resources / e-books and e-learning portals
WWW.swavain.ac.in

www.ignou.ac.in

www.cgvankosh.ac.in

www.iitm.ac.in

www.eskillindia.org
wwyw.eshiksha.mp.gov.in

www.vlab.co.in
www.internshala.com

VVVVVVYVY

> www.ndLiitkgp.ac.in

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuous Internal [Internal Test/ Quiz-(2): 10 & 10|  Better marks out of the two Test/ Quiz

Assessment (CIA): 15 [Assignment/Seminar +Attendance - 05 | + obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 1§ Marks

End Scemester Laboratory / Ficld Skill Performance: On spot Assessment | Managed by

n A. Performed thg' Task based on lab. work =20 Marks | Course teacher

Exam (ESL): 35 B. Spotting bas¢d on tools & technology (written) — 10 Marks s ber lah. statias

C. Viva-voce (Based on princlpleltechnolow - 05 Marks P '

7 //é/‘/ ,
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FOUR YEAR UNDERGRADUATE PROGRAM
DEPARTMENT OF BOTANY 2025-29

COURSE CURRICULUM
PART- A: Introduction -
Program: Bachclor in Life Sci ;
(Honors) clence|  Semester - VIII Session: 2025-26 N
1| Course Code BOSE-12 T Geneh'e
2 | Course Title Bioinformatics and Gené Technology
z Course Type Discipline specific Elective (DSE)

Pre-requisite (if, any)

As per program

w

At the end of the course, the students will be able :

Course Learnin g : Underslanq bnfsics of b.icfinforma%ics_and if‘s tools.
Outcomes (CLO) Leam application of bioinformatics in various areas.

> Analyse and perform RAPD,RFLP,PCR ctc.
» _Understand GMO and ethics behind the cloning.

6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation

7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

Introduction to Bioinformatics:introduction, Branches of Bioinformatics, Aim, Scope]
land Research areas of Bioinformatics. Biological Databases,Basic bimalecular concepts:
Protein, and amino acid, DNA & RNA, Sequence Classification format ofBiological Databases..
National Center for Biotechnology Information (NCBI),Examples of related tools(FASTA,
BLAST, BLAT, RASMOL), databases(GENBANK, Pubmed, PDB .

12

II

Applications of Bioinformatics :Structural Bioinformatics in Drug Discovery,
Quantitative structure-activity relationship (QSAR) techniques in Drug Design, Microbial
Fenome applications, protein sequencing, gene sequencing, Crop improvement.

11

III

Genetic technology :Recombinant DNA technology; restriction endonuclease, cloning
vectors. Blotting techniques: Northern, Southem and Western Blotting, DNA|
Fingerprinting;Molecular DNA markers i.e. RAPD, RFLP. DNA sequencing, PCR and
,ReverseTranscriptase-PCR.

11

v

Application of genetic technology: Genetically modified organism; bt cotton and
btbrinjal.Transgenic crop; Golden rice. Agrobacterium transformation,Hybridomaand
monoclonal antibodies, ELISA and Immunodetection. Molecular diagnosis of human
disease, Human gene Therapy, social, legal and ethical aspect of cloning.

11

Keywords

Bioinformatics, Durg design, Crop improvement, ELISA




ART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —
1.
2.

3.
4.

Reference Books Recommended —
i.
2.

3.
4.
S.

Bhojwani, S.S. and Razdan, M.K., (1996). Plant Tissue Culturc: Theory and Practice. Elscvicr Scicnce Amsterdam. The

Netherlands.

Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications of recombinant DNA. ASM

Press, Washington.

Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and Sons, U.K. 5th cdition.

lsjlcswm, C.N. Jr. (2008). Plant Biotechnology & Genetics: Principles, Techniques and Applications. John Wiley & Sons Inc,
S.A

Mount D., Bioinformatics: Scquence and Genome Analysis. Cold Spring Harbor Laboratory Press, New York. (2004).
Baxevanis, A.D. and Francis Ouellellette, B.F., Bioinformatics- A Practical Guide to the Analysis of Genes and Proteins.
Wiley India Pvt Ltd. (2009).

Ghosh Z. and Bibckanand M. (2008) Bioinformatics: Principles and Applications. Oxford University Press.

Pevsner J. (2009) Bioinformatics and Functional Genomics. II Edition. Wiley- Blackwell.

Campbell A. M., Heyer L. J., (2006) Discovering Genomics, Proteomics and Bioinformatics. I Edition. Benjamin

Cummings.

Online Resources-

Online Resources—

> e-Resources / e-books and e-learning portals
e https:/pubmed.ncbi.nlm.nih. 0v/2427243 1 /#:~:text=Bioinformatics%20is%20an%20interdisciplinary%20field

a%20c0mgulalional%ZOpoinl%200(%20vicw.

htthJ/byjus.com/biologz/bioinfonnatics/

h_lt'Ds://www.lkouniv.ac.in/sitc/writercaddata/siteContent/20200329l 612341467kuaum_yadav_Bioinformatics.p

df

htlpsj/www.geeksfo:geeks,org[tms-of-biological-da(abase-in-bioinfommlics/

h_tl'ps:/lwww.umass.cdu/microbio/rasmol/tcchintr.hnn#:~:tcxt=RasMol%20is%20a%20molccular%Z()m’a_M.
genemﬁon‘ZoZOof%ZOgublication"(ﬂ()gualigdﬁ?()imag&e.

. httgs://www.intechogen.com/chnpters/88596

. hl_t@://www.ncbi.nlm.nfhuov/nmclaniclcs/PMC9696050/#:~:text=Bim'nformalics%ZC%ZOnexl%ZDg_eneran'o

n%ZOsegyencinz%ZC,imgroving%zocrog%ZOQua]igr_%20%5B87%5D.

hups://www.enzolifesciences.conscience-center/technotes/2017/march/what-are-the-differences-between-per-

rt-per-gper-and-1t-gper?/

https://education.nationalgeographic.org/resource/geneticall

-modified-organisms/

e-Resources / e-books and e-learning portals
Www.swavam.ac.in

www.ignou.ac.in

www.egvankosh.ac.in

www.eskillindia.org
www.eshiksha.mp.gov.in

www.vlab.co.in
www.internshala.com

www.ndLiitkgp.ac.in

VYVVYVYVVYY

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CIA): 30 Assignment / Seminar - 10 |+ obtained marks in Assi gument shall be
(By Course Teacher) Total Marks - 30| considered against 30 Marks

End Semester Exam Two section — A & B
Section A: Q1. Objective — 10 x1= 10 Mark: Q2. Short answer type- 5x4 =20

(ESE): 70
Iarks
Section B: Descriptive answer type qts.,1out of 2 [rom each unit-¢x10=40

Marks |

7
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A: Introduction ~
Program: Bachelor in Life Science Semester - VIII | Session 2025-26
(Honours) —
I [ Course Code BOSE -12 P

2 | Course Title Lab. Course -12 (Bioinformatics and Gene Technology)

3 | Course Type aboratory course

P

Pre-requisite (if, any)| 4 & per program

5 (C)?lltl::fnle"se ?gi‘%g) > Understand steps of production of GMO.

At the end of this course, students will be able to:
> Retrieve gene and protein from gene bank.

. » Leam the isolation of plasmid DNA.
> _Understand use and application of PCR.

6 | Credit Value

1 Credits [ Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course ]
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
) No. of
Module Topics (Course contents) Period
Lab/Field | o Retrieve the gene from Gene bank and to save the sequence in FASTA
Training/ format.
Eég:?:let:t ® Retrieve the protein from Gene bank and to save the sequence in FASTA
of Course f(?rmat. L
* Find the similarity of sequence for the given nucleotide or protein sequence.
¢ Find the similarity of sequence for the given protein sequence.
* Study of steps of genetic engineering for production of Bt cotton, Golden rice 30
through photographs.
* Study of methods of gene transfer through photographs: Agrobacterium-
mediated, direct gene transfer by electroporation, microinjection, micro
projectile, bombardment.
¢ Isolation of plasmid DNA.
® Restriction digestion and gel electrophoresis of plasmid DNA.

Demonstration of PCR.

Keywords |Gene bank , FASTA, Agrobacterium, PCR
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ART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

1

2.

4.
Reference Books Recommended —
1.

2.

St('ewart, C.N.Jr. (2008). Plant Biotechnology & Genetics: Principles, Techniques and Applications. John
Wiley & Sons Inc. U.S.A )

Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications of recombinant
DNA. ASM Press, Washington.

Baxevanis, A.D. and Francis Ouellellette, B.F., Bioinformatics- A Practical Guide to the Analysis of Genes
and Proteins. Wiley India Pvt Ltd. (2009).

Ghosh 2. and Bibekanand M. (2008) Bicinformatics: Principles and Applications. Oxford University Press.

Sarma,P V G K, 2021.A Practical Textbook of Genetic Engineering in Bacteria .

Yves Tourte, 2003, Genetically Modificd OrganismsTransgenesis in Plants

Online Resources—

. hggs://www.xoutube.com/watch?v=matsiHSuoOw

Online Resources—

> e-Resources / e-books and e-learning portals

hgp_s://vvvcollege.orcz/dbt/LabManual-Bioinformatics.pdf

https:/webstor.srmist.edu.in/web_assets/srim_mainsite/files/files/BI0505%20LAB%20MANUAL.p
df
https://www.ncbi.nlm.nih.gov/pmc/anicles/PMC7712542/#:~:text=Transfer%20the%20supematant

%020that%20contains,the%20purity%200f%20the%20DNA.
hggs://mitcshshrestha.wordEress.com/ugmcontent/ugloadslzo 18/03/flavr-savr-tomato-golden-rice-

bt-cotton.pdf _
https://www.deshbandhucollege.ac.in/pdfiresources/1589512616 Z(H)-VI-Biotech-1.pdf

https://bio.libretexts.org/Bookshelves/Biotechnology/Lab Manual%3A Introduction to Biotechno
logy/01%3A_Techniques/1.12%3A Restriction Digest with Gel Electrophorisis

e-Resources / e-books and e-learning portals

Www.swayam.ac.in
www.ignou.ac.in

wwyw.egvankosh.ac.in

www.iitm.ac.in

www.eskillindia.org
www.cshiksha.mp.gov.in

www.vlab.co.in
www.internshala.com

VVVVVVVVY

» www.ndLiitkgp.ac.in

PART -D: Assessment and Evaluation

Sugg s
Maximum Marks: 30 Marks
Continuous Internal Assessment (CIA): 15 vMarks
End Semester Exam (ESE): 35 Marks

ested Continuous Evaluation Methods:

Continuous Internal
Assessment (CIA): 15

Internal Test / Quiz-(2): 10 & 10 Better marks out of the two Test / Quiz
Assignment/Sewninar +Attendance - 05 |+ obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by
A. Performed the Task based on lab. work - 20 Marks | Course teacher
Exam (ESE) :35 B. Spotting based on tools & technology (written) — 10 Marks lab
C. Viva-voce (based on principle/technology) - 05 Marks s geriaprsans
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FOUR YEAR UNDERGRADUATE PROGRAM | 2025-29

DEPARTMENT OF BOTANY
COURSE CURRICULUM

PART- A: Introduction
Program: Bachelor in Life sciences
C_' ertificate / Diploma / Degree)

Course Code BOVAC-01

Scemester -
10 11TA%

Session: 2025-26

10|

Course Title Herbal Plant & Human Health

Course Type  |Value Addition Course (BOVAC-01)

e

Pre-requisite |As per program
(if, any)

After completion of this course, the students will be able to -

> Know about botanical medicine professionals in the complementary
medicine (CAM)
» Demonstrates the knowledge of the 1oxicity of plant and essential oil

Course

;| Learning.

Outcomes
CLO

( ) and the impact of herbal quality on potential toxicity.

# Use the herbal plants in their daily life

> Adopt the value of herbal medicine to save their health -

# Understand the value of irerbs, herbal medicine and use of herbal medicine.

» Understand the possibilit y for allergic and unpleasant reactions to herbal products

and alternative]

ingredients,

6 | Credit Value | 2 Credits|

Credit = 15 Hours - learning & Observation

7 | Total Marks

Max. Marks: 50 | Min Passing Marks: 20

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 30 Periods (30 Hours)

Unit Topics (Course contents)

No. of Period

I lintroduction: Elementary knowledge of Herbal plant and Concept of Herb as

medicine.

Concept of ethno-medicine, folk medicines, ethno-ecology, ethnic communities of the
India & the Chhattisgarh. Concept of Herbal garden. Collection of ethnic information.
Observation/In Practices - Survey and familiarization with herbs & local herbal plants

08

Importance of medicinal plants: Importance of Herbal / Medicinal plant in human health
care — health and balanced diet (Role of proteins, carbohydrates, lipids and vitamins)J
Common plants & plant parts providing metals and vitamins.

Observation/in Practices - Survey and familiarization with local herbal medicinaf
plants

07

Tribal medicine and Traditional knowledge: Introduction, Concept of Tribal
medicine, methods of disease diagnosis and treatment — common Plants in folk
religion. Traditional knowledge and utility of some medicinal plants in

Chhattisgarh. _
Collection /Identification of Herbal plants commonly used by villagers of the state —
Centella asiatica,
Aloe vera,
Solanum nigrum,
Achyranthus aspera,
Withania somnifera,
Papaver somniferun,
Strychnos nux— vomica,
Atropa belladonna;

08

Plants in day to day life: Nutritive and medicinal value of common herbal fruits
and

vegetables of daily use. Precautions during use of herbal medicinal products. Basic
idea of contribution of national research laboratories like CDRI, CIMAP, NBRI, etc.
Collection /Identification of Herbal plants commonly used in daily life - Tulsi, Garlic,

08

Ginger, Turmeric, Ajwain, Methi, Flax, Tea and Coffee.

Herbal medicine, Folk medicine, Ethuo-medicine, Tribal mediciye

| Keywor,
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IPART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended — "

1. Kumar, N.C. (1993). An Introduction to Medical botany and Pharmacognosy. Emkay
Publications, New Delhi.

2. Rao, A.P. (1999). Herbs that heal. Diamond Pocket Books (P) Ltd., New Delhi.

3. IrisF. F. Benzie and Sissi Wachtel-Galor. Herbal Medicine, 2nd edition Biomolecular and
Clinical Aspects, CRC Press/T aylor & Francis; 2011

4. Fabrizio Donovan (2020) Medicinal Herbs: The Ultimate Guide to Natural Healing, Learn The
Benefits of Herbs and Use the Nature's Most Powerful Medicinal Plants in Making Your Own AZ
Remedies to Treat Diseases, Author's Republic.

5. Stargrove Mitchell Bebel ND, Herb, Nutrient, and Drug Interactions, Publisher: Elsevier —
Health Sciences Division

6. Iris F. F. Benzie (Editor), Herbal Medicine (Oxidative Stress and Disease) 2nd Edition,
Online Resources—

e-Resources / e-books and e-learning portals
www.swavam.ac.in

www.ignou.ac.in

www.egyankosh.ac.in

www.iitm.ac.in

www.eskillindia.org

www.eshiksha.mp.gov.in
www.vlab.co.in

www.internshala.com
www.ndLiitkgp.ac.in
Online Resources—

> https://pubmed.ncbi.nim.nih.gov/22593937/

> https://crimsonpublishers.com/acam/pdf/ACAM.000551.pdf

> https://www.researchgate.net/publication/329823398_Medicinal_Plants_Used_in_the_Treatment_of_Ment]
al_and_Neurological_Disorders_in_Ghana
https://www.sciencedirect.com/science/article/abs/pii/S0378874115003013
https://core.ac.uk/download/pdf/143841457.pdf

https://practicalselfreliance.com/medicinal-plants/

https://practicalselfreliance.com/medicinal-plants/
https://www.pdfdrive.com/medicinal-plants-boaks.html

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

VVVVVVYVYVVY

YVVVVYYVY

Maximum Marks: 50 Marks
Continuous Internal Assessiment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internallnternal Test/ Quiz-(2): 10 & 10| Better marks out of the two Test / Quiz
Assessment (CIA): Assigiment/Seminar +Attendance - 05 | 4 obrained marks in Assignment shall be
(By Course Teacher) Total Marks - 15 - considered against 15 Marks
End Semester Two section—-A & B . )
Exam (ESE): Sect@on A: Ql. O‘bjclzclivc - 05 x1= 0§ Mark; Q2. Short answer type- 5x2 =10 Marks

Section B: Descriptive nnswc{ type gts.,Jout of 2 from each unit- 4x05 =20 Marks
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29

DEPARTMENT OF BOTANY
COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Life Semester
. = ion: -26
Sciences(Cerrificate / Diploma / Degree) 1W/IVIVIVI Session: 2025-2 ..
1 | Course Code BOSEC-01
2 .
“ | Course Title Gardening and Floriculture
3 | Course Type Skill Enhance Course (BOSEC 01)
4 Pre-requisite (ir, any)|As per program
After completion of this course, the students will be able to -
> understand the concept of Gardening & Floriculture .
5 Course Learnin 2. > learn about the gardening technique and familiar with gardening
Outcomes (CLO) |ools
> adopt the skill of gardening as well as Sfloriculture
> student may delelop entrepreneurship in this field,
6 [ Credit Value 2 Credits Credit = 15 Hours — Theoretical learning am{
(1C+10) =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B:  Content of the Course
Total No. of Teaching-learning Periods:
Theory — 15 Periods (15 Hrs) and_Lab. or Field learning/Training 30 Periods (30 Hours)
. No. of
Module Topics (Course contents) Period
Theory 1. Concept & Types of Garden: Concept of Garden & Landscape Gardening,
Contents Styles of garden — Formal & Informal garden, Free style gardens, Home garden,
Hanging garden; Types of gardens — English, Mughal, Babylonian garden
[Observation & Practices]
2. Garden plants: Omamental plants - Shrubbery, Femery, Arches (climbers and
crecpers), Pergolas, Edges & Hedges and Pot plants, Cacti and Succulents 15
plants, Flower borders and beds, Ground covers and carpet beds [Observation &
Practices]
3. Floriculture: Present situation & scope in India. Various types of flowers —
Seasonal flowers, Cut flowers. Flower Crops - Rose, Chrysanthemum,
Carnation, Gerbera, Gladioli, Tuberose, Aster, Lilly, Dahlia and Marigold.
[Observation & Practices]
Lab./Field 1. Familiarization with different tools and equipments used in gardening work.
Training| 2. Design and Plotting of Garden and Preparation of Soil for Garden
Contents| 3 Soj] decontamination techniques, Planting methods, Fertigation method
4. Propagation techniques for selected omamental plants Weed management
5. Harvesting techniques, Post-harvest handling, Pre cooling, Pulsing, Packing, 30
6. Preparation of composite mixture and manuring practice in nursery and pots.
7. Practice in budding, cutting, layering and grafting etc.
8. Practice of flower arrangements, flower bouquet.
Keywords Garden, Flower, Floriculture, Garden tools

/
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ART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended —
1. Randhawa, G. S. and Mukhopadhyay, A. (1986)“Floriculture in India.” Allied Publisher (India)
2. Bhattacharjee, S. K. (2006) “Advances in Omamental Horticulture.” Vols, I-V1. Pointer Pub.
3. Lauria, A. and Victor, H. R. (2001) “Floriculture — Fundamentals and Practices.” Agrobios.
4. Sabina, G. T. and Peter, K. V. (2008) “Omamental Plants for Gardens.” New India pub. India.
Online Resources—
e-Resources / e-books and e-learning portals

N > WWw.swayam.ac.in
www.ignouw.ac.in -

www.cegvanlkosh.ac.in

Www.iitm.ac.in
www.eskillindia.org
www.eshiksha.mp.gov.in
www.vlab.co.in
www.internshala.com

www.ndl.iitkgg.ac.in

Online Resources—

v

VVVVVYVVYY

e-Resources / e-books and e-learning portals
https://indiaagronet.com/horticulture/CONTENTS/LANDSCAPE.htm

https://www.youtube.com/watch?v=ZUIh6ZFO48c&ab channel=MountainGardens

https://www.youtube.com/watch?v=EE0cQO6n9%iA

https://www.teachmint.com/tfile/studymaterial/bsc/j1063fog/l1styleofeardeningpdf/0d

ba825bd66d-4180-afe1-28950aa42454

hgps://k8449r.weeblz.com/ugloads/3/0/7/3/30731055/g2es of gardens [compatibility

mode] pdf-signed.pdf

https://www.egv 'ankosh.ac.in/bitstream/l23456789/73050/1/Unit-2.pdf

https://ww.academia.edu/40140208/A HANDBOOK ON FLORICULTURE And La

ndscaping - A
https://k8449r.wecblv.com/upIoads/3/0/7/3/3073lOSS/landscagc gardening.pdf

https://homeguides.sfgate.com/gardening-tools-uses-41745.html

https://tractorguru.in/blog/floriculture-types-of-flowers-ti ps-and-importance-of-
floriculture/

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

YVVVVYYVY

vV v

Y YV

Maximum Marks: S0 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal |Internal Test/ Quiz-(2): 10 & 10| Better marks out of the two Test/ Quiz
Assessment (CIA): 15 [Assignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

(By Course Coordinater) [Total Marks - 15 considered against15 Marks
End Semester aboratory / Field Skill Performance: On spot Assessment Managed by
Exa (ESE) 35 A. Performed the Task based on learned skill - 20 Marks |Coordinator as
X ‘ B. Spotting bascd on tools (written) — 10 Marks per skilling
C. Viva-voce (based on principle/technology) - 05 Marks
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2025-29

FOUR YEAR UNDERGRADUATE PROGRAM
OURSE

DEPT. OF BOTANY: VALUE ADDITION C
COURSE CURRICULUM (2025-26

[ PART-A: Introduction o 1

Program: Undergraduate Semester - VIV Session; 2025-26
(Certificate / Diploma / Degree/Honors), I— ——
Course Code BOVAC - 02
2 | Course Title Academic Research & Report Writing
3| Course Type Value Addition Course (VAC)

4 | Pre-requisite(if,any) As per Government norms / Institutional scheme _
After completion of this course, the students will be able to -
> Understand the academic research and its scope & prospects. 7

» Know the Importance of Report writing in academic and Research an

Course Learning Necessity of report writing for achievement of acadenic & re.fe{er'h goals
5 NG g. » Demonstrates the knowledge of the toxicity of plant and essential oil ingredients,

Cuiteomes (CLO) > Understand the kinds & characteristics of academic and research reports /
presentation and its prospective application.
» Use the tools and techniques of academic research and report wriling
> Adopt the skill of research designing and report/ paper / thesis writing
6 | Credit Value 2 Credits | Credit =15 Hours - learning & Observation
7 | Total Marks Max. Marks: 50 [ Min Passing Marks: 20

PART -B: Content of the Course
Total No. of Teaching-learning Periods (01 Hr. per period) - 30 Periods (30 Hours)
Modulc| Topics (Course contents): Learning and Practices No. of Hrs
Introduction: Concept of - Academic Research and Research Project, Component of
! a concept Paper for academic rescarch, Research—Characteristics, Type, Formulation
& Design, Format, Scope, Motivation & Prospects. Popular Scheme & Organization | 08 Hours
in India promoting Research - INSPIRE, NSF, MEF, DBT, DST, DNES, STARD. ICAR,
ICMR. CSIR. INSA.-

Research paper / Review writing:  Steps of writing a research report. Types of Research

11 paper, Structure of Rescarch papers, Research paper formats, Abstract writing,
Methodology, Results and Discussion, Different formats referencing, Ways of O Homrs
communicating a research papers, (Assignments)

Report/ Dissertation / Thesis Writing - Structure of a thesis , Scope of the work,
Literature review, Experimental / Computational details, Preliminary studies, Result and 07TH
ours

INI | Discussion, Figures & Table Preparation, Conclusion and Future works, Bibliography,
Appendixes (Assignments)

Tools, Techniques & Presentation-- Various word processors - MS Office- Word, Excel
& PowerPoint, Libra-office, Latex etc. Making effective presentations using Power Point
IV | and Beamer. Basic idea of Data collection, Tabulation & Presentation. Plagiarism detection 03 Hours
tools (Assignments)
Keywords Academic Research, Research report, Project, Thesis/ Dissertation/ Review writing

e




PART-C BVAC - 02 (Academic Research & Report Writing)

Learning Resoureces: Text Books, Reference Books and Others

Text Books Recommended —
> Technical Report Writing and Research Methodology by Dr Naushad Alam Dr Quadri Javeed
Ahmad Peer Dr Banarsi Lal, Write & Print Publications
> Research Writing A Complete Guide (PB) by Srinivasan R, How Academics
> GUIDE TO REPORT WRITING by Netzley, Snow. PEARSON INDIA ,
> A Student Guide to Writing Research Reports, Papers, Theses and Dissertations By Cathal O
Siochri; ISBN 9780367621049. Published 2022 by Routledge

~

> hgps://www.goodreads.com/shelf/show/report—writing

Online Resources—

> e-Resources / e-books and e-learning portals
https://www.question ro.com/blog/research-reports/
https:// ankosh.ac.in/bitstream/123456789/39238/1/Unit-S. df

httgs://www.studocu.com/in/document/visvesva raya-technological-university/research-
methodologv/general-format-of-a-research-report/33791300

° ht_tps://students.unimelb.cdu.au/acndemic—skills/resources/rcport-writing/resea@-reports
L]

¢ Use of following sites
> https://www.wiley.com/en-
ie/Student+Research+and+ReDort+Writino:+From+Tonic+Se]ection+to+the+ComDlete+Paper-p—
9781118963913
> https://www.researchgate.net/publication/275654158 HAND BOOK_FOR WRITING RESEARCH PAPER

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
.Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal [Internal Test/ Quiz-(2): 10 & 10| Better marks out of the two Test / Quiz
Assessment (CIA):  [Assignment/Seminar +Attendance - 05 | + obtained marks in Assignment shall be

(By Course Teacher) |10l Marks - 15 considered against 15 Marks
End Semester Exam | Two section ~A & B
(ESE): Section A: QI. Objective — 05 x1= 05 Mark: Q2. Short answer type- 5x2 =10 Marks

Section B: Descriptive answer type gts.,lout of 2 from each unit- 4x05 =20 Marks
A




DEPT. OF BOTANY: SKILL ENHANCEMENT COURSE

COURSE CURRICULUM 2025-26

T’ART-A: Introduction

-requisite (if, any) As per Government norms / Institutional scheme

Program: Undergraduat
. b e ;
(Certificate / Diploma / Degree/Hmmrs) SemGSter Bt Sessian 202528

I | Course Code BOSEC-(2
2 i i
: Course Title Flower Decoration
. ;Zourse Type Skill Enhance Course (SEC)

Ic

5 Course Leami ng.

After completion of this course, the students will be able to-
-understand the concept of Flower arrangement & Decoration

application, commercial value and social demand

> -learn the idea, design and style of Flower decoration and its importance
Outcomes(CLO) > -learn the skill of different types Flower arrangement with local/social

> -adopt the skill of Indian, Western, Japanese and other/local style of
flower arrangement / decoration towards level of entrepreneurs’ start-up

6 | Credit Value 2 Credits Credit = 15 Hours — Theoretical learning and
(ac+10 = 30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: 50 Min Passing Marks: 20

PART -B: Content of the Course

—

Total No. of Teaching—learning Periods:

Theory — 15 Periods (15 Hrs) and Lab. or Field learning/’[‘raining 30 Periods (30 Hours)

Module Topics (Course contents): learning, Observation and Preparation No. of Hrs
Introduction: Basic knowledge of Flowering plants, Ornamental plants, | 04Hours
I Decorative plants- Shade plants, Ferns, Bonsai, Decorative Flowers, Flower | Learning
shows. Commercial flowers, Common Ornamental plants and flowers of local W;Iwom
area /state. Famous flower Gardens of India. { Learning and Practices] Practices
Floral ornaments & Flower arrangements: Garlands, Floral bouquets, Floral 04Hours |
IT  jrangoli, Flower arrangements — concept, idea , design and style — Western styles, Learning
Japanes or lkebana styles, Common types of Flower arrangement — Elliptical, and
Vertical, Horizontal Triangular, Crescent, S & Oval shapes and Cascade .flowers 07HoursPra
arrangement. [ Learning and Practices] ctices
Flower decoration: Flowers used for decoration; Different idea of flowerd g3 Hours
decoration for Home, Festivals, office, Gallery, Stage, Wall, Table, Gate. Flower Po +
I ) vas/Bottle decoration. [ Learning and Practices] | 07 Hours
Creative decorations: Flower drying and Dry flower decoration, Foliage arrangement; Dry]  O04Hours
[v |[foliage decoration; Flower decoration by Oil Painting, Resin art of Flower decoration Learning
Terrarium — concept, design and creation of different forms. Bonsai, Shady foliage, Fern and
Land Water plant/ flower decoration. [ Learning and Practices y) (g::::;s

Keywords

Floral ornaments, Flower arrangement, Flower decoration
3 L}

) \ ]
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PART-C BOSEC-02 (Flower Decoration)

Reference Books and Others

Learning Resources: Text Books,

Text Books Recommended
Textbooks:
1. Floriculture in India, G. S. Randhawa and A. Mukhopadhyay, Allied Publishers Pvt. Ltd
g. g:%igrzvlkePina: A New Wave in Floral Design Hardcover-2020byTom Loxley & VictoriaGaiger
> i Ser;. 1<.essons ﬂ'c_>m an Accidental Florist, Illustrated,2019byAmy Merrick(Author)
. il c o!g : A I?ractlcal Guide to the Art of Flower Arranging,2020 by Calvert Crary(Author)
> Wer Expert: Ideas and Inspiration for a LifeWithFlowers,2019byFleurMcHarg(Author)
. The Art of F lowerAnanglng, 1992 by Jan Hall(Author)
7. A Personal Guide to Flower Arranging: Volume 2 Spring and Summer, 2021 by Wendy Markby
g. The Flower Chef: A Modern Guide to Do-It-Yourself Floral Arrangements,2016byCarlyCylinder

Easy Ikebana: 30Beautiful FlowerArangements, 2020 by Shinichi Nagatsuka(Author)
Reference Book:

) httDs://www.eardensillushated.com/reviews/the-best-new-ﬂoristrv-books
Online Resources—

% e-Resources/e-books and e-learning portals Use of following sites

> ht_l'gs://en.wikigedia.orcrI /wiki/Tkebana

> l_lgpszllwww.artsv.netlarﬁcle/artsv-editorial-thrivin,cr-art-ikebana-iapanese-tradiﬁon-ﬂower-
arranging

> h_ttps://agritech.tnau.ac.in/horﬁculture/horti Landscaping drvflower tech.html

> https:/libra .ihbt.res.in/Institute%20Brochures/drv%20flower.pdf

> https://static.vikaspedia.in/media/files en/agriculture/farm-based-enterprises/value-added-
products/dry-flower-production-1.pdf

> https://www.researchgate.net/publication/362645798 Dry Flower Technologv A Value Addition

to Floriculture Industry

> https://in.pinterest.com/smsastrv/flower-decoration/

> https://in.pinterest.com/galisreelatha/flower-decoration/

> https://www.britannica.com/art/floral-decoration

> https://homebnc.com/best-creative-flower-decoration-ideas/

>

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal [Internal Test/ Quiz-(2): 10 & 10|  Better marks out of the two Test / Quiz
Assessment (CIA): Assignment/Seminar +Attendance - 05 + obtained marks in Assignment shall be
(By Course Coordinator) ;I'gtal Marks - considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Managed by
Assessment Coordinator as
Exam (ESE): A. Performed the Task based on learned skill - 20 Marks | per skilling
B. Spotting based on tools (written) —10 Marks
C. Viva-voce (based on principle/technology) - 05 Marks



FOUR YEAR UNDERGRADUATE PROGRAM 2025-29
DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Sciences
(Diplomna / Degree/Honars)

Semester —

nmvvvevivnr | SESSIon: 2025-26

U'| Course Code BOGE 01 T
2 >
. Course Title Elementary Botany
. Course Type Generic elective (GE)
Pre-requisite (f, any) ASs per program
At the end of this course, the students will be able to
»  Understand the Basics of Botany and its branches.
5 gom.se Learnin g > Set. acquai?tcd with complex interrelationship between organisms and
utcomes (CLO nvironment.
( ) > Develop a comprehensive understanding of the identification, cultivation, and
processing of medicinal plants, and their chemical constituents.
» Utilize plants resources for livelihood.
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

I

Basics of Plant Science: Differences and resemblances between; living and nonliving
plants and animals, plant and animal cell. Concept of prokaryotes and eukaryotes.Importan
features of thallophyta, Bryophyta, Pteridophyta, Gymnosperm and Angiosperm.Structure an
function of a typical flowering plant.

12

II

Branches of botany: General idea, features, and significance; Anatomy, Cytology,
Economic Botany, Ethnobotany, Forestry, Genetics, Histology, Microbiology,
Paleobotany, Phytochemistry, Phytopathology , Plant biotechnology, Plant breeding,
Plant ecology, Plant morphology, Plant physiology, Plant Taxonomy, etc,

11

I

Plants for human welfare:Plant Resources for Rural livelihood — Mahua, Tendu patta,
Bamboo and Firewood.Ethnobotany in India: Methods ta study Ethnobotany, Applications of
Ethnobotany, ethnomedicinal plants and ethnoecology. Application of plant products for certain
diseases- Cough and cold, Jaundice, Infertility, Diabetes, Blood pressure and Skin diseases.

11

v

Ancient Indian Botany:indigenous Medicinal Sciences;Definition and Scope-Ayurvedas
History, origin, panchamahabhutas, saptadhatu and tridosha concepts, Rasayana, plants used in

yurvedic treatments, Siddha: Origin of Siddha medicinal systems, Basis of Siddha system, plants
sed in Siddha medicine. Unani: History, concept. Charaksamhita. Ancient and modern Botanists
nd their contributions.-Charak, Jagdish Chandra Bose, B.P.Pal, Desikachary,K.C. Mehta M.S|

Swaminathan etc.

11

Keywords

Prokaryotes, Ethnobotany, Taxonomy, Ayurveda A




PART-C: Learning Resources

Text Books, Reference Books and Others

Ll ol

Text Books Recommended —
College Botany Ganguli Kar and dutta , HIMALAYA Publishers
"Handbook of Medicinal Plants" by L.D. Kapoor
“Indian Medicinal Plants: An Illustrated Dictionary" by C.P. Khare -
"Medicinal Plants in India: Conservation and Sustainable Utilization in the Emerging Global Scenario
edited by V.K. Gupta
5. "A Compendium of Medicinal Plants in India: An Introduction to Ayurveda" by S.L. Kochhar
6. A handbook of forest utilization by T. Mehta
7. Plants and human welfare by O.P.Sharma
Reference Books Recommended —

1. Charak Samhita

Online Resources—

e-books and e-learning portals
WwWww.swayam.ac.in

Www.ignou.ac.in

www.egvankosh.ac.in

www.iitm.ac.in
wwy.eskillindia.ore

wwiw.eshiksha.mp.gov.in

www.vlab.co.in
www.internshala.com

VVVVVVYVVVYY

www.ndl.iitkep.ac.in

2. Medicinal Plants of India" by C.P. Khare

Online Resources—

e-Resources / e-books and e-learning portals

https://extension.oregonstate.edu/collection/botany-basics

VYV VVV

\t4

https://www.pbs.org/video/botany-basics-iun2bl/

hltgs://efaidnbmnnnibgcaigcglelcﬁndrrﬂcai/hms://wwwz.ca.u_kx.edu/agcomm/gubs/ho/ho9
6/h096.pdf

hitps://www.botanytoday.com/branches-of-botany/
hitps://efaidnbmnnnibpeajpeglelefindmkaj/htips://www.unanijournal.com/articles/94/3-1-

11-206.pdf

https://efaidnbmnnnibpcajpcglclefindmkaij/https://webis.ces.iisc.ac.in/biodiversitv/sahvadri
/documents/botany_history.pdf

» https://vedpuran.files. wordpress.com/2016/07/charaksamhitaatridevajigupt-vol-1.pdf

> https://egyankosh.ac.in/handle/123456789/89429

PART -D: Assessment and Evaluation

Sunggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal | Internal Test/ Quiz~(2): 20 +20 Better marks out of the two Test/ Quiz

Assessment (CIA): 30 | Assignment / Seminar - 10 + obtained marks in Assignment shall be
Total Marks - 30

(By Course Teacher)

considered against 30 Marks

End Semester Exam
(ESE): 70

Two section-A & B

Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks
Section B: Descriptive answer type qts..lout of 2 from each unit4x10=40 Marks




RJ.RYEARWNEMAM 2025-29
' Dl-:mmvaqra-'Bam

COuURSE CURRICULUM

PART- A: Introduction .
Program: Bachelor in Life Sciences S
: emester — lesaion:
Dl‘ lﬂ'"ﬂ /LCM/HO"OI’S) l", lv' V, VI.VII,VIII SCSSIOD. 2025'26 .
1| Course Code BOGE -01 P
2 Course Title Lab. Course -01 (Elementary Botany)
3 | Course Type Laboratory course
i Pre—requisite (if; any) Asperprogra,”

At the end of this course, the students will be able to

> Leam about the different types of plant tissues.
> _Leam about Ayurvedic system of medicine.

> Understand structure of plant cell, prokaryotic cell and eukaryotic
5 | Course Learning. cell.

Outcomes (CLO) > Identify pteridophytes of college campus.

6 | Credit Value

7 | Total Marks | Max. Marks: 50

1 Credits l Credit =30 Hours Laboratory or Field learning/Training

| Min Passing Marks: 20

PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
No. of
Module Topics (Course contents) Period
Lab./Field 1. Microscopic study of plant cell.
g{;z:}:‘egnft 2. Microscopic study of prokaryotic (Bacteria) and eukaryotic cell (algae and
fungi).
g‘g:i::se 3. Study of thallus structure of Riccia and Marchantia.
4. Identification of different plants growing in college campus.
S. Study of a typical flowering plant and it’s parts. 30

6. Study of internal structure of root and stem.

7. Study of parenchyma, collenchyma and sclerenchyma.

. Study of medicinal plants of college campus.

9. Study of plants used to cure cough and cold, jaundice and skin diseases.
10. Visit to any local ayurvedic hospital / practitioner to understand Ayurveda.

Keywords \Prokaryotic, Parenchyma, Jaundice, Ayurveda.

—Lamanrd



PART-C: Learning Resources
Text Books, Reference Books and Others

Text Books Recommended —
Text Books Recommended —

*1. College Botany Ganguli Kar and dutta, HIMALAYA Publishers
2. "Handbook of Medicinal Plants" by L.D. Kapoor
3. "Indian Medicinal Plants: An Illustrated Dictionary” by C.P. Khare . i
4. "Medicinal Plants in India: Conservation and Sustainable Utilization in the Emerging Global Scenario
edited by V.K. Gupta .
5. "A Compendium of Medicinal Plants in India: An Introduction to Ayurveda" by S.L. Kochhar
6.

A handbook of forest utilization by T. Mehta
7. Plants and human welfare by O.P.Sharma
Reference Books Recommended — '

1. Charak Samhita

2. Medicinal Plants of India" by C.P. Khare
Online Resources—

e-Resources / e-books and e-learning portals
Www.swayam.ac.in

Wwi.ignou.ac.in

www.egyankosh.ac.in
www.iitm.ac.in
www.eskillindia.org

www.eshiksha.mp.gov.in
www.vlab.co.in

www.internshala.com

www.ndLiitkgp.ac.in

VVVVVVVVVY

Online Resources— B
> e-Resources / e-books and e-learning portals

> https:llwww.ncbi.nlm.nih.gov/gmc/articles/PMC5871155/
> https://cms.botany.org/home/careers-jobs/careers-in-botany/areas-of-specialization-

in-botanv.html
PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 .Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal |[[nternal Test/Quiz-(2): 10 & 10| Better marks out of the two Test/ Quiz
Assessment (CIA): 15 |Assignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks
[Laboratory / Field Skill Performance: On spot Assessment Managed by
gnd Se(::lse;;; r35 A. Performed the Task based on lab. work =20 Marks | Course teacher
Xam H

B." Spotting based on tools & technology (written) — 10 Marks [as per lab. status
C. Viva-voce (based on principle/technology) - 05 Marks

/
N (&)
QY
4 o =l
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FOUR YEAR UNDERGRADUATE PROGRAM 2025-29
DEPARTMENT OF BOTANY

COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Sciences

Semester — Session 2025-26

(Diploma /Degree/Honors) I IVIVIVUVIDVITT
1 Course Code BOGE -02 T

Course Title Microbes and Thallophyta

w19

Course Type Generic elective (GE)

Pre-requisite @, any)

s per program

At the end of this course, the students will be able to

Course Learning. ;I)_ Undc-rstan(! about the Microbes and their .]mp.orlanc}cu.] )
Outcomes (CLO) - Identify edible mushrooms and learn cultivation techniques.

3. Learn about bio-fertilizers and their uses.
4. Understand life cycles of different algae and fungi.

6

Credit Value 3 Credits I Credit = 15 Hours - learning & Observation

7 .

Total Marks Max. Marks: 100 l Min Passing Marks: 40
PART -B: Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of

Period

I

Viruses: - general characteristics,nature , structure and nomenclature, Bacteriophages and TMV;
Lytic and Lysogenic cycles, transmission and replication of viruses, Symptoms of viral diseases
on plants , important plant diseases, viroid, prions.Actinomycetes: general characteristics
,Structure, reproduction and economic importance. Mycoplasma, Phytoplasma,: general
characteristics , structure, reproduction and their economic uses.

12

Bacteria: History, general character, classification and morphology', Gram positive and Gram-
negative bacteria, structure of bacteria shape, size flagella and ultra structure of bacterial cell;
Bacterial Growth curve, factors affecting growth of microbes; sporulation, repraduction,|
recombination in bacteria- Transformation Conjugation and Transduction, and Economid
importance. Cyanobacteria : General characteristics, morphology,Heterocyst, cell structure of| .
Fyanobacteria, reproduction and economic importance of Bacteria.

11

E’hycology: General characteristic features of Algae. Algae in diversified habitat, Salienf
catures, occurrence, classification and range of thallus organization. Prominent pigments found i
Algae. Reproduction classification, general character and life cycle of —Volvox, Oedogonium,
Chara, Vaucheria,EctocarpusandPolysiphonia. Economic importance of algae - Role of algae i
toil fertility, algae as biofertilizer , blue green algae and nitrogen fixation. Symbiosis ; alga

roducts - Agar, biofuel

11

v

ultivation. General account of lichens. General account of Myccorrhiza.

ycology, Mushroom Cultivation, Lichenology &Mycorrhiza: General characteristic features off
ungi, Economic importance and Classification of Fungi, Nutrition, Heterothallism, Physiologica
pecialization, Heterokaryosis &Parasexuality in Fungi. Fungi as biocontrol agent. Classification,)
eneral character and life cycle of -Mucor, PhytophthoraPenicillium, Peziza. Ustilago, Puccinia,
garicus; Colletotrichum, Alternaria. Edible Mushroom- Button and Oyster mushroom and their

11

Kevwords IMurnnlas‘ma. Transduction. Riofertilizer. Parasexualitv.

. v \/A d\/
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PART-C: Learning Resources -

Text Books, Reference Books a
nd Oth
Text Books Recommended - —

. Kumar, HD.
Tortors, G.J., Fenn i Phycology. Aflliated East- West. Press Pi. Lid Delbi. 2nd edition
‘SJ;(S’;A. 10th edition. ,» C.L. (2010). Microbiology: An Introduction, Pearson Benjamin Cummings
i, 1 )
Amm: ?dxwz'g;).o' siv‘Ko{.,,(dzm- 1). Text book of Fungi & Their Allies, MacMillan Publishers Pvt. Ltd., Delhi.
Aneja, K. R. 1993. Exper; ation Course in Biology, A one books Pvi. Lid., New Delhi.
Annic Ragland, 201 LP;fllmmu in Microbiology, Pathology and Tissue Culture, VishwaPrakashan, NewDelhi.
Basu, A. N. 1993, Es 'gac and Bryophytes, Saras Publication, Kanyakumari, India.
Chopn_'c L 19é4 rm"l’ of Plant Viruses, Vectors and Plant discases, New Age International, New Delhi.
. Dubey, R C_ang nion =Xt book of Algac, Rastogi publications, Meerut,India. .
10. Fring, R ¢ 1 oy aheshwari. D.K. 2012. Practical Microbiology, S. Chand & Company, Pvt. Lid, NewDelhi.
11. Sharma, P.D. (2011 tructure and Reproduction of Algae, Cambridge University Press, London
12. Pandey B.P '2%01[ l(_):oll’lhm Pathology. Meerut, U.P.: Rastogi Publication.
Reference baolc ’ cge Botany Volume 1, S Chand & Company Pvt.Ltd, New Delhi.
1. ) )
l}:’;&bstcr. J., Weber, R. (2007). Introduction to Fungi, 3rd edition. Cambridge, U.K.: Cambridge University
g:lnar, 1963. Microbiology, Tata McGraw Hill, New Delhi
Mic bl 19 2009, Disease of Crop Plants in India, Prientice Hall of India, New Delhi.
2016Au mOgYD‘mdamC{lml and Applications (hindi) (pb) 9. ISBN: 9788188826230 Edition: 03Year :
5. Modem Mqr : bl:‘ Purchit SS , Dr. Deo Publisher : Student Edition Language : Hindi )
Dr. Singh '}C;:ﬂ;l‘::ﬁ GX;d‘oL(hb)(hI?BN: 9788177543 599Edition : 1Year : 2018Author : Dr. Purohit SS,
iy . 10s (India)
_6. Plant pathology by R.S. Mchrotra, Tata McGraw-Hill Publication
Online Resources—

s com——

| e

OIND AW

AW

e-Resources / e-learning portals
www.swavam.ac.in
www.ignou.ac.in
www.egvankosh.ac.in
www.iitm.ac.in
www.eskillindia.org
www.eshiksha.mp.gov.in

www.vlab.co.in
www.internshala.com

www.ndliitkgp.ac.in

Online Resources—

VYVVYVVVVYYVYY

> e-Resources / e-books and e-learning portals

hitps://www classcentral.com/tag/microbiclogy
https://erww.cdx.org/lcam/microbiology
https://Awww.mooc-list.com/tags/microbiology
https:#/www.udemy.com/topic/microbiology/

htips://ucmp berkeley.edu/bacteria/bacteria.html
https-//www.livescience.com/53272-what-is-a-virus.html
https://gclambathach.in/lms/Economic%20importance%200%20Algae.pdf
https://www slideshare.net/sardar109/algae-notes-1

. httg:l/www.onlinebiolggv__notes.con'x/algaefgeneral-chamctcristics-classification/
10. hgg:I/wwwscienoedirect.com/togics/immunology/‘md-microbiology/ﬁmau= s

’, 11. https://ucmp.berkelev.edw/fungi/fungi.himl

\,

5 12. httg://agn'moon.com/wp-coment/up!oads/Mashroom-cullureJAf
13. hitp-//ecoursesonline.iasri.res.in/mod page/view.php?id=11293

/ 14. btlp://www.jnkw.org[PDF/l1042020!02651[11:mt pathology.pdf

/ 15. hitps://www.a t.ore/edcenter/disimpactmngmnt/tope/EpidemiologyTemporal/Pages/Mana ementStrategi

CENANA BN

£5.35pX .
16. h_nps://www.azrilcarccr.com/6—casy-stcps-for-mushroom-culnvation/
'ART -D: Assessment and Evaluation

juggésted Continuous Evaluation Methods:
ﬁagximum Marks: 100 Marks
~ontinuous Internal Assessment (CIA): 30 Marks

ind Semester Exam (ESE): 70 Marks

“ontinuous Internal Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test/ Quiz

Assessment (CIA):30 Assignment / Seminar - 10 + obtained marks in Assignment shall be
Total Marks - 30 cons 'dc ,d avainst 30 Mz k

(By Course Teacher) onsidered agains arks

End Semester Exam Two section— A & B
Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 534 =20 Marks

(ESE): 70 Section B: Descriptive answer type gts..Tout of 2 from cnc)ﬂmim.\'lo -40 Marks

X% %\O‘L\’ W/’“\/ﬁf *\/\\j\y( ¢ N amansS
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Name and Signature of Convener & Members of " Bos:



FOLRYEARUNDERGRADUATE FROGRAM 2025-29
DEPARIVENT GFBOTANY

COURSE CURRICULUM

PART- A:

Introduction

Program: Bachelor in Life Scie
: ) nces Semester — — )
(Diploma / Degree/Honors) VIV VIVUVIUVILE Session: 2025-26

1

Course Code

. BOGE-02 P
: Course Title Lab. Course —02 (Microbes and Thallophyta)
. Course Type Laboratory course
Pre-requisite (f, ay)4s per program
1. Understand the Viruses, Bacteria, Phycology, Mycology and Plant
pathology 3
2. Leamn microbial techniques which will be beneficial for agriculturd
Course Learning. and industry.
3 Outcomes (CI_I'I(‘)% 3. Leam life cycles of selected genera of different groups
4. Understand etiology of plant diseases .
S. Apply their knowledge in the crop fields to eradicate or avoid the
diseases
> -
6 Credit Value 1 Credits ] Credit =30 Hours Laboratory or Field learning/Training
7 Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
. No. of
Module Topics (Course contents) P:ri?)d
1‘::":“"_“‘3 1. Collection of viral/ Bactrial /fungal infected piants
Experimegnt 2. Study of plant disease symptoms caused by viral/ Bactrial /fungal/
Contents Mycoplasma
of Course | 3, BACTERIAL IDENTIFICATION:
' Isolation of bacteria
Staining techniques: Gram’s, staining
4. Study/ Slide preparation of available Cyanobacteria .
5. PHYCOLOGY: Study/ Slide preparation and Staining of algae —Volvor, 30
Oedogonium and Chara; Vaucheria;Ectocarpus Polysiphonia
6. MYCOLOGY:
Study/ Slide preparation and . Staining of fungi. Mucor, Phytophthora,
Penicillium, Peziza, Ustilago, Puccinia; Agaricus, colletotrichum, Alternaria.:
Study of Button and Oyster Mushroom
Lichens: crustose, foliose and fruticose specimens.
Study of VAM fungi
Keywords infected plants, VAM, algae, fungi




IPART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended —

1. Practical Botany (Part I) ISBN #:81-301-0008-8 Sunil D Purohit, Gotam K Kukda & Anami
Singhvi Edition:2013 Apex Publishing House Durga Nursery Road, Udaipur, Rajastha
(bilingual). .

2. Pandey S.K. (2012). Quick Concept of Botany. Publisher LAP LAMBERT Academic Publishin
GmbH & Co. KG, Germany (ISBN: 978-3-8484-3 104-5).

3. Dubey, R. C. and Maheshwari. D.K. 2012. Practical Microbiology, S. Chand & Company, Pvt.
Ltd., New Delhi.

4. gandey. B.P. 2014 Modem Practical Botany, (Vol-I) S. Chand and Company Pvt. L., New

elhi.

Online Resources—

e-Resources / e-books and e-learning portals

www.swavam.ac.in

wwiw.ignou.ac.in

wwiv.egvankosh.ac.in

www.iitm.ac.in

www.eskillindia.org

www.eshiksha.mp.gov.in

www.vlab.co.in

——— e

www.internshala.com

www.ndLiitkgp.ac.in

Online Resources—

VVVVVVVVY

v

> e-Resources / e-books and e-learning portals o .
1. https://community.plantae.ore/tags/moocfuturelearn.com/courses/teaching-biology-inspiring-

students-with-plants-in-science

https://microbiologysociety.org/publication/education-outreach-resources/basic-practical-
microbiology-a-manual.html

https://microbiologyonline org/file/7926d7789d8a2f7b2075109f68c3175¢e.pdf
http://allaboutalgae.com/benefits/

https://repository.cimmyt.ore/xmlui/bitstream/handle/10883/3219/6433 1.pdf
https://www.mooc-list.com/tags/microbiology\
hitp://www.agrifs.ir/sites/default/files/A%20text%20book%200f%20practical %2 0botany%20
1%20%7BAshok%20Bendre%7D%20%5B8

8. https://171339239%5D%20%281984%29.pdf

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

ad

NownhAw

Maximum Marks: 50 Marks
Continuons Internal Assessment (CIA): 15 Marks
End Scmester Exam (ESE): 35 Marks

Continuous Internal [Internal Test/Quiz-(2): 10 & 10|  Better marks out of the two Test/ Quiz
Assessment (CIA): 15 |Assignment/Seniinar +Attendance - 05 | + obtained marks in Assignment shall be

(By Course Teacher) _[Total Marks - 15 considered against 15 Marks
End Semester - [Laboratory/ Field Skill Performance: On spot Assessment | Managed by
Exam (ESE): 35 A. Performed the Task based on lab. work - 20 Marks | Course teacher

B. Spotting based on tools & technology (written) — 10 Marks [as per lab. status
C. Viva-vuce (based on principle/technology) - 05 Marks
\
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