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B.Sc. - VIII Semester 

BOTANY 
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Govt. Digvijay Autonomous P.G. College, Rajnandgaon, C.G. 
Bachelor of Science (B.Sc.) Four Years UG Programme (FYUP) 

Botany -

2025-26 -
Year Sem. Course Course Title' Credit IA ESE I Max 

Type Marks 
DSC-01 Elementary Botany 3+0+0 30 70 100 

¼ DSC-01- Elementary Botany - 0+0+1 15 35 50 

I Sem. LAB LAB 
GE-01 Elementary Botany 3+0+0 30 70 100 
GE-01- Ele1nentary Botany - 0+0+1 15 35 50 
LAB LAB 

First DSC-02 Microbes and 3+0+0 30 70 100 
Year Thallophyta 

DSC-02- Microbes and 0+0+1 15 35 50 
LAB Thallophyta - LAB 

GE-02 Microbes and 3+0+0 30 70 I 100 II Sem. 
Thallophyta 

GE-02- Microbes and -
0+0+l 15 35 50 

t: 
LAB Thallophyta - LAB 

SEC-01 Gardening and 0+0+2 10 40 50 
Flori culture 

DSC-03 Archegoniate and Fossils 3+0+0 30 70 I 100 
DSC-03- Archegoniate and Fossils 0+0+l 15 35 50 -.· 

LAB -LAB 

III 
DSE- 01 Natural resources and 3+0+0 30 70 100 

management Sem. DSE-01- Natural resources and 0+0+l 15 35 50 -, LAB management- LAB 

,-~ 
lq 
'q 
l 

VAC- 01 Herbal Plants & Human 2+0+0 10 40 50 
Second Health 
Year DSC- IV Angiosperms 3+0+0 30 70 100 

DSC- Angiosperms- LAB 0+0+l 15 35 50 
IV- LAB 
DSE-02 Microbiology and 3+0+0 30 70 100 IV Phytopathology 

Sem. DSE-02- Microbiology and 0+0+l 15 35 50 
LAB Phytopathology- LAB 

SEC- 02 Flower Decoration 0+0+2 10 40 50 
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V Sein. 

Third 
Year 

Ii VI 
Sem. 

Fourth VII 
Year Sem. 

Bache( 
orof 

Honors 

VIJI 
Sem 

DSC-05 Plant Physiology 
DSC-05- Plant Physiology- LAB 

LAB 
DSE-03 Plant Metabolism 
DSE-03- Plant Metabolism- LAB 

LAB 
DSE-04 Plant Diseases 
DSE-04- Plant Diseases-LAB 

LAB 
SEC-03 Biofertilizer and 

Biopesticides 
DSC-06 Plant Pathology 
DSC-06- Plant Pathology-LAB 

LAB 
DSE-05 Molecular Biology and 

Plant Biotechnology 
DSE-05- Molecular Biology and 

LAB Plant Biotechnology-
LAB 

DSE-06 Economic Botany 
DSE-06- Economic Botany-LAB 

LAB 
SEC-04 Mushroom Culture 

Technology-Project 
DSC-07 Ecology and 

Phytogeography 
DSC-07- Ecology and 

LAB Phytogeography-LAB 
DSE-07 Instrumentation and 

Biochemical Technology 
DSE-07- Instrumentation and 

LAB Biochemical 
Technology-LAB 

DSE-08 Biosystematics and 
Biodiversity 

DSE-08- Biosystematics and 
LAB Biodiversity-LAB 

DSE-09 Plant Breeding and Seed 
Technology 

DSE-09- Plant Breeding and Seed 
LAB Technology-LAB 
GE- Growth and Stress 

Physiology 
GE- Growth and Stress 
LAB Physiology-LAB 

DSC-08 Molecular Biology and 
Biostatistics 

DSC-08- Molecular Biology and 

3+0+0 20 80 100 

0+0+1 10 40 50 

3+0+0 20 80 100 

0+0+1 10 40 50 

3+0+0 20 80 100 
O+O+l 10 40 50 

0+0+2 10 40 50 

3+0+0 20 80 100 
O+O+l IO 40 50 

3+0+0 20 80 100 

O+O+l 10 40 50 

3+0+0 20 80 100 
O+O+l 10 40 50 

0+0+2 10 40 50 

3+0+0 20 80 I 100 

O+O+l 10 40 50 

3+0+0 20 80 100 

O+O+l 10 40 50 

3+0+0 20 80 100 

O+O+l 10 40 50 

3+0+0 20 80 100 

0+0+1 10 40 50 

3+0+0 20 80 100 

O+O+l 10 40 50 

3+0+0 20 80 100 

O+O+l 10 40 50 -- -



~' 
,~ 
f'J 

r~ 
1~ 
r --:, r~ ,~ 
1~ 
I~ 
1;, 

I :, 

:, 
;) 

I J 
l 
- J '~ 
u:) 
tr 

Fourth VII 
Year Sem. 

Bachelor 
of 

Honors 
with 

Research 

VIII 
Sem 

LAB 
DSE-10 

DSE-10-
LAB 

DSE-11 

DSE-11-
LAB 

DSE-12 

DSE-12-
LAB 

DSE-13 

DSE-13-
LAB 

DSC-07 

DSC-07-
LAB 

DSE-07 

DSE-08 

DSE-08-
LAB 

DSE-09 

DSE-09-
LAB 
GE-

GE-
LAB 

DSC-08 

DSC-08-
LAB 

DSE-10 

DSE-10-
LAB 

Research 
Project/ 
Dissertat . 

10n 

Biostatistics- LAB 
Plant Biotechnology and 
Crop Improvement 
Plant Biotechnology and 
Crop Improvement-LAB 
Applied Botany and 
Intellectual Property 
Right (IPR) 
Applied Botany and 
Intellectual Property 
Right (IPR)-LAB 
Biochemistry and 
Enzymology 
Biochemistry and 
Enzymology-LAB 
Bioinformatics and Genet, 
Technology 
Bioinformatics and Genet, 
Technology-LAB 
Ecology and 
Phytogeography 
Ecology and 
Phytogeography-LAB 
Research Methodology 
and Ethics 
Biosystematics and 
Bi9diversity 
Biosystematics and 
Biodiversity-LAB 
Plant Breeding and Seed 
Technology 
Plant Breeding and Seed 
Technology-LAB 
Growth and Stress 
Physiology 
Growth and Stress 
Physiology-LAB 
Molecular Biology and 
Biostatistics 
Molecular Biology and 
Biostatistics- LAB 
Plant Biotechnology and 
Crop Improvement 
Plant Biotechnology and 
Crop lmproven1ent-LAB 

3+0+0 20 80 100 

O+O+l 10 40 50 

3+0+0 20 80 100 

0+0+1 IO 40 50 

3+0+0 20 80 100 

0+0+1 10 40 50 
I 

t- 3+0+0 20 80 100 

t., 0+0+ 1 10 40 50 

3+0+0 20 80 100 

O+O+l 10 40 50 

4+0+0 20 80 100 

3+0+0 20 80 100 

O+O+l 10 40 I 50 

3+0+0 20 80 100 

0+0+1 10 40 50 

3+0+0 20 80 100 

O+O+l 10 40 50 

3+0+0 20 80 100 

0+0+1 10 40 50 

3+0+0 20 80 100 

O+O+l 10 40 50 

12 
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28) 
DEPARTMENT OF BOTANY 
COURSE CURRICULUM 

PART- A: Introduction 
Program: Bachelor in Life Sciences 2.0~-~ 

Semester - VIII Session: i824-28~> 
(Honors) 
1 Course Code BOSC-VIIIT 
2 -

Course Title Molecular biology and Biostatistics 
3 Course Type Discipline Specific course (DSC) 
4 Pre-requisite (if, nny) vts per program 

Students shold know about cellular and gene regulation to understand 
genomic functions 
Understand the concept of 'one gene one enzyme hypothesis' along with 

5 Course Learning. the molecular mechanism of mutation 
Outcomes (CLO) Students will be familiar with the genetic material ONA structure its role 

and defects and repairing 
Students will be familiar with the RNA structure its role 
Students will be familiar with data handling. 

6 Credit Value 3 Credits Credit= 15 Hours - learning & Observation 
7 Total Marks Max. Marl<s: 100 I 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 No. of 
Period 

I Nucleic ncids: I 
Carriers of genetic information. Introduction. DNA as the carrier of generic informa1ion (Griffith ·s. 
i'vlcLeod & McCarty experiment). The Structures of DNA and RNA I Genetic Material DNA Stmcture: 
Watson and Crick model, Salient features of double helix, Organization of DNA Prokaryotcs, Viruses, 
Eukaryotes. 12 
ifypcs- A-DNA, 8-DNA C- DNA Z- DNA 
RNA Structurc-mRNA. tRNA and rRNA 
Organelle DNA - mitochondria and chloroplast DNA. 
The replication of DNA Chemistry of DNA synthesis General principles - bidirectional. semiconservativl 1 

and semi discontinuous replication Enzymes involved in DNA replication. ! 
u Mutation and DNA rcp»ir 

~tructural and numerical changes in the chromosomes- chromosomal aberration- duplication. deletion. 
11 inversion, translocation, gene mutation- transition and transversion. polyploidy- cuploidy and aneuploidy .. 

DNA damage and repnir 
III Protein synthesis and gene regulation 

Genetic code Genetic code (deciphering and salient features) 
rrranscription Concept of central dogma, Transcription in prokaryotes :md eukaryotes. Principles of 
transcriptional regulation; Prokaryotes: Regulation of lactose metabolism nnd tryptophan synthesis m 
E.coli. Gene silencing. 
Processing and modification of RNA Split genes-concept of introns and exons. removal of introns. 11 

spliceosome machinery, splicing pathways. group I and group II mtron spliemg, alternative splicing 
~ukaryotic mRNA processing (5' cap, 3' polyA tnil). 
Translation Ribosome structure nnd assembly, mRNA: :11ninoacyl tRNA synthetases; Various steps in 
protein synthesis, proteins involved in initiation, elongation and termination of polypeptides: Fidelity of 
ranslation; Inhibitors of protein synthesis; Post-trnnslntional modifications of proteins. 

IV Biostatistics : Graph, central tendnncy (Menn, median and mode) Standard Deviation, Standard error Chi 
11 ~quare test, regression, degree of freedom 

Keywords DNA, RNA,. protein .~J111tflesis1 gene regulntion, ce11trnl fell(fn11cy 

'Signature of Convener & /l.1embers (CBoS): 
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PART-C: Learning Resources 
Text Books, Reference Books and Others 

Text Books Reco111111e11ded -
I. Watson J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M., Losick, R. (2007). Molecular Biology of 

2. 
the Gene, Pearson Benjamin Cummings, CSHL Press, New York, U.S.A. 6th edition. 
Stmstad, D.P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and Sons-Inc., U.S.A. 
5th ed. 

3, Snustad, D.P. and Sim1hons, M.i. (20IO). Principles of Genetics. John Wiley and Sons, U.K. 5th 
edition. 

4. Shanna A.K. 2005. Text Book Of Biostatistics I, Discovery Publishing House. 
5. Annadurai, B. 2007. Text Book of Biostatistics. New Age International. 
6. Gurumani, N. 2010. An Introduction to Biostatistics (2nd Edn). MJP Publishers. 

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

Cummings. U.S.A. 9th edition. 
2. Russell, P. J. (2010). i-Genetics- A Molecular Approach. Benjamin Cummings, U.S.A. 3rd 

edition. 
3. Griffiths, A.J.F., Wessler, S.R., Carroll, S.B., Doebley, J. (2010). Introduction to Genetic 

Analysis. 6. W. H. Freeman and Co., U.S.A. 10th edition. 
4. Glick, B.R., Pastemak, J.J. (2003). Molecular Biotechnology- Principles and Applications of 

recombinant DNA. ASM Press, Washington. 
Online Resources-

e-Resources / e-learning portals 
www.swaiam.ac.in 
www .ignon.ac.in 
www .egvan kosh.a c.in 
w,vw.iitm.ac.in 
www.cskilJindia.org 
www .cshiksha.mn.gov.in 
www.viab.co.in 
www.internshala.com 
www.ndl.iitkeo.ac.in 

Online Resources- -

e-Resources I e-books and e-learning portals 
httos://www .SQ ringer .corn/ gR/book/97898113 917 67 
htt~s://www.s2ringer.com/gn/book/97898 l l 550720 

httQS://www.asct.com/ ASCTWeb/Contcnt/CvtoQregaration Online Course .asux 

htt12s://www.mooc-list.com/tags/genetics 

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

httos://www.mv-mooc.com/en/mooc/introduction-to-eenetics-and-evolutionJ 

PART -D: Assessment and Evaluation 
Suggested Continuous Evaluation Methods: 
Maximum Marks: 100 l\ifarks 
Continuous Iutcrual Assessment (CIA): * l\1nrks 'Z>o 
End Semester Exam (ESE): 4U-Mnrlcs So 
Continuous Intcnrnl Internal Test/ Quiz-(2): 20 +20/ft Better marks out of the two Test/ Quiz 
Assessment (CIA): Assignment / Seminar - 1 O + obtuined murks in Assignment shall be 
(By Course Teacher) 2-( Total Mnrks - io considered against 38--Mnrks 'l..O 

End Semester Exan1 Two section - A & D 
(ESE):~ 80 Section A: Ql. Objective•- 10 xl= 10 Mark; Q2. Short ansv.·er type- 5~4 =20 Marks 

Section B: Descriptive 1111swl!r typt:: qts., 1 out of 2 from l!nch unil-4x10:;~0 Marks 

N"me ,md Sig1111t11re of Co11ve11er & Members of CBoS: 
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FOUR YEAR UNDERGRADUATE PROGRAM (2024-:-- 28) 
DEPARTMENT OF BOTANY 

COURSE CURRICULUM 
PART-A: Introduction 
Program: Bachelor in Life Sciences iou ,_, 
(Ho11ors) Se,nester - VIII Session: lOld ~O~S. 
I Course Code BOSC-08 p 
2 Course Title Lab, Course-OS (Molecular biology and Biostatics) 
3 Course Type Laboratory course 
4 Pre-rc<)uisitc (if, nny) l4s per program 

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

Course Learning. Isolate .ONA from plant cell and E. Coli. 
5 Outcomes (CLO) Learn chimera formation in various plants. 

Understand the functioning and application of spectrophotometer. 
Understand the interpretation of data with the helo of statistical data. 

6 Credit Value 1 Credits Credit =30 Hours Laboratory or Field lear11illg/Trai11i11g 
7 Total Marks Max. Marks: 50 I Min Passine: 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./Ficld 
Training/ Isolation of DNA from plant cells. 
Experiment Quantitative measurement of DNA by Spectrophotometric method. 
Contents Feulgen or hydrolytic staining of DNA. 
of Course Chimera fonnation in Bougainvillea and other ornamental and other different 

plants. 
Isolation of plasmid DNA from E. coli. 
Isolation of Rhizobittm from root nodules of leguminous plants. 
Isolation of Agrobacterium twnifaciens from tumours of dicot plants. 30 
Preparation of LB meciium and raising E. Coli. 
DNA estimation by diphenylamine reagent/lN Spectrophotometry. 
Analysis of statistical data: Statistical tables, Central tendency - mean mode, 
median, standard deviation and standard error (using seedling population /leaflel 
size etc). 
Calculation of correlation coefficient values and finding out the probability. 
Computer application in biostatistics - MS Excel and SPSS 

Keywords 'Spectrophotometer, Plasmid, colc/1ici11e, £.Coli, Ce11tra/ te11de11cies. 

~ignature of Convener & Members (CBoS): 

) g_.,I' 
\JJ / 

~U,J~ 

(D 

(]l) 

(J) r 
~}1 #. 

~v 

(0 
At---

1 ~Jt ~-
OJ ...... -· 

(iY 



-... .., 
..... . 

" 

,, 
~· 

( \ 

....... 
'-..,I 

--.... _,. 
.....__ ._... 

-~ ' . ; 

-:, 

...,... 

...., 

~) 

PART-C: Learning Resources ------------------i Text Books, Rcfcl'cnce Bool<s nnd Ol'hcrs 
Text Books Recommemle1l -

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

2. Biotechnology by B.D. Singh 
3. Biotechnology by RS.Singh 
4. Practical Biotechnology: Principles and Protocols by Swagat Kumar Das Hrudayanath Thatoi, 

Supriya Dash. 
Refere11ce Books Recomme11ded -

I. Za,; J.H. (2012). Biostatistical Analysis. Pellrson P11blicatio11. U.S.A. 4th edition. 
2. Brown, T. A. (1999) Genomes. John Willey and Sons Asia Pvt. Ltd., Singapore. 3. Callow, J. A. Ford-Loy.d1 B. V. and Newbury, H.J. (1997) Biotechnology and Genetic Resources: 

Conservation and Use. Cab International, Oxon, UK. 
4. Glazer, A. N. and Nikaido, H. (1995) Microbial Biotechnology. Freman and Company, New York, 

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

UK. 
6. Jolles, 0. 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 

Online Resources-
e-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.cshiksha.mp.gov.in 
www.vlnb.co.in 
www.internshala.com 
www.ndl.iitk{!n.ac.in 

Online Resources-

e-Resources / e-books and e-)eflrning portals 
https://www.ncbi.nlm.nih.govipmc/ar1iclcs/Pt-.•1C'4890884/ 

,; hltps://\vww .k-state.edu/-wgn:ielectronic _lab/teul_stain_prot. html 
h ttps :/ /www.westga.edu/academics/research/vrc/assets/docs/spss _ basics. pdf 
https :/ /www."analyticsvidhya.com/blog/2021111 /a-comprehensi ve-~11.1ide-on-microsoft-cxccl-for-data-ana I ysis/ • 
https://handelsmnnlab.discovery.wisc.edu/wp-content/uploads/2018/0 I/ Araoidmethod l 989.pdl https://byjus.com/maths/central-tendcncy/ 

PART -D: Assessment and Evaluation 
Suggested Continuous EvHluation Methods: 
Maximum Marks: 50 Marks 
Continuous Intcrn:11 Assessment (CIA): # Mnrlcs 10 
End Semester Exam (ESE): -s5-Murks 0 
Continuous Internal lntemul Test/ Quiz-(2): 10 & l0.11.S Bett'-'r marks out of the two Test/ Quiz Assessment (CIA):-1.S- Assignment/Seminar +Attendance - OS + obtained marks in Assignment shall be (By Course Tcnchcr) t O Totul Mnrks - IO considered against-I-§ Marks f Q End Semester Laboratory/ Field Skill Performance: On spot Asst:ssment Vlan:lgcd by Exam (ESE):~ A. Perfo~·med the Tnsk hase,ct on lab. work - 20 Marks Course teach~r 40 8. Spotting bused on tools & tcdmology (written) -10 Murlu as pl:r lab. srncus 

.__ ________ __.-;,c ... ·.,_v..,..h..,.,•a::---=vocc (hnsc.d on nri11dplc/trchnolo2r) - 05 Maa-ks 
cJJ, .so..s.s10'\;\ - OS 1"lQ,,vi.:,1' Name 11ml S1g11(lf11re of Com1e11er & Members of CBoS: ::.....> 

cD t_'>~~," @ kt__ 
(f)U~~, J~Q- -
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 2~) 
DEPARTMENT OF BOTANY 

COURSE CURRICULUM 

PART-A: Introduction 
Program: Bachelor in Life Science 2.oz..s-2~ Semester -VIII Session: 20:24 2925 (Honors) 
1 Course Code BOSE_... 10T 
2 Course Title Plant Biotechnology and Crop Improvement 

3 Course Type Discipline specific Elective (DSE) 
4 Pre-requisite (Ir, any) IAs 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 I Credit= 15 Hours - learning & Observation 
7 Total Murks 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 I Fundamentals of Biotechnology: 

Basic concepts, principles and scope. Plant Cell and Tissue Culture: ·General concept, 12 1istory, scope, totipotency, concept of cellular differentiation, tissue culnrre media and ex plants. Application:s of Plant Biotechnology. 
II Organogenesis and Ernbryogenesis: 

Concept of morphogenesis, organogenesis and embryogenesis; Fundamental aspects of 
11 organogenesis in plant tissue culture, factors influencing organogenesis; somatic embryogenesis and androgenesis - mechanism, technigues and utility. 

III Somatic Hybridization: 
Concept of somatic fusion and hybridization; Protoplast isolation, fusion and culture, 

11 1ybrid selection and regeneration; progress, possibilities, achievements and limitations of protoplast research. 
IV Application of Plant Tissue Culture in crop improvement: 11 8lonal propagation, artificial seed, production of hybrids and soma clones, Soma clonal (11Hr), variation - cause & advantages and its application in crop improvement; production of secondary metabolites/ natural products, cryopreservation and gennplasm storage. 

Key111ords Biotechnology, Tissue Culture, Crop improvement, Clonal propagation 
!Signature of Convener & Members {CBoS) : -

Cf~ ~;Jl 
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PART-C: Learning Resources 

Text Boolcs, Reference Bool,s and Others 

"' 
Text Books Reco111111e11ded -

1. Bhojwani, S. Sand Razdan, N.K. (1996) Plant Tissue Culture: Theory and Practice, Elsevier 
Science Publishers, New York, USA 

~: 2. .Kartha, K.K. (1985) Cryopreservation of Plant Ce11s and Organs. CRC Press, Boca Raton, Florida, 
USA. 

3. Vasil, I. K. and Thorbe, T. A. (1994) Plant Cell and Tissue Culture. Kluwer Academic Publishers, 
Netherlands. 

Refere11ce Books Recommeuded -
l. Smith, 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 I e-books and e-learning p()rtals 

htt(!s://www.scicncedircct.com/tonics/biochemistrl'.-gcnetics-and-molecular-
biolog~/:Qlnnt-
biotcclmolof!V#:~:tcxt=Plant%20Tismc%20Culturc%2DBascd%201ndustrics&tcxt=Plant 
%20tissuc0/c,20culturc%20in%20agricultural2into%20next%20steQ%20ofOA,20commercial 
ization. 

' httns://www.nifa.usda.gov/grants/Qrograms/biotechnologl::'.-l!fograms/1!1ant-
biotcchnolog~ 

httns://agriculturcandfoodsccuritv.l>iomcdccntral.com/articlcs/10.1186/s40066-022-
00369-2 

Online Resources-

c-Rcsourccs / c-books and c-learning portals 
www .swayam.ac.in 
www .ignou.ac.in 
www .cgyankosh.ac.in 
www.iitm.ac.in 
www .eskillindia.org 
www .eshiksha.mn,gov .in 
www.vlab.co.in 
www.internshala.com -... 

'-' www .ndl.iitk1rn.ac.in 
PART -D: Assessment and Evaluation 

-_,, Suggested Continuous Evaluation Methods: 
......., ' . , .._, 

Maximum l\'larks: 100 Marks 
Continuous Internal Assessment (CIA): -:le .Marks 2-Q 

-._ -
---

End Semester Exam (ESE): I %Marks ~o 
Continuous Internal Internal Test/ Quiz-(2): 20 +20/ CIBcttcr marks out of the two T ~st / Quiz + 
Assessment (CIA):3G- Assignment/ Semi11ar - 10 obtained marks in Assignment shall be 
(By Course Teacher) J.. 0 Total Marks - 3#- consid~red against ~Marks 2.n 

L..-...-. 

End Semester Exam Two section - A & B 
(ESE):~ <oo Section A: Ql. Objective-10 xJ= 10 Mark; Q2. Sho1t answer type- S:<.4 =20 Marks 

Section B: Descriptive nnswer type qts.,lout of 2 from each unit-4x10=40 Marks ..,. 

- .~ 

I 
\ 

r--, 

Name and Signature of Convener & Members of CBoS: 
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FOUR YEA~ UNDERGRADUATE PROGRAM (2024- 28) 
DEPARTMENT OF BOTANY 

COURSE CURRICULUM 

PART-A: Introduction 
Program: Bachelor in Life Science 2.02..S""-,k 
(Ho11ors) Semester - VIII Session: io~ ~9iS. 1 Course Code BOSE...-a 10 p 
2 Course Title Lab. Course -09 (Plant biotechnology and crop improvement) 
3 Course Type Laboratory course 4 Pre-requisite (ff, any) Ws per program 

At the end of this course, the students will be able to understan~ The basic techniques of Plant Tissue Culture. 
5 Course Lcarhing. Screening programmes of cells, rather than plants, for advantageous Outcomes (CLO) characters. 

The biochemical and physiological aspects of plant growth. How lo 1.!Xplorc entrepreneurship avenues in this field. 6 Credit Value 1 Credits Credit =30 Hours laboratory or Field /ear11ingffrai11ing 7 Total Marks Max. Marks: 50 I Min Passing Marks: 20 PART-B: Content of the Course 
Total No. oflearning-Training/p~rformance Periods: 30 Periods (30 Hours) 

Module Topics (Course contents) No. of 
Period Lab./Ficld 

Training/ 
Experiment 1. Familiarization with basic equipments in tissue culture. Contents 
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 fonnation 
.4. Initiation of organogenesis and embryogenesis using appropriate 30 explants. 
S . Isolation of plant protoplast by mechanical and enzymatic method 6. Test of viability by tetrazolium chloride (TZ) method. 7. Counting of pro top last 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. 

Key1110,:ds Medium, protoplast, tissue culture, TZ 
ISfgnature of Convener & Members (CBoS} : 
~

o • / 
, I v" 1J CJ) /4'"a\.~· 

1 , 1(11· 1 ~n q, 1\( 

C, '(v--

® 



, .. ,., 
• i ~· 

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

Text Books Recommended -

'" 1. "Plant Tissue and Organ Culture fundamental Methods" by Gamburg OL and Philips GC, Publisher - Sp1inger- verlag Heidelberg GmbH & Co. K 2. Practical Biotechnology by Ramadass Jaypee Brothers Medical Publishers 

Reference Books Recommended 
1. Biotechnology : fundamental and application by Ashok Ganguli, Publisher- Oxford book company 

Online Resources-

e-Resources / e-books and e-learning portals "' htt~s://www.scicncedirect.com/to~ics/biochemistrv-genctics-and-molecular-biolog}'./ulant-
biotcch nology#:~: text= Plan t%20Tissue%20Culture%2 DBased%20lnd u stries&tex t= Plant%20tissue%20culturc%20in%20agricultural2into%20next%20ste12%20of%20c ommercialization. 
httns://www.nifa.usda.gov/grants/erograms/biotcchnologl'.•l!rograms/(!lant-' I 

' 
biotechnologI 
h th>s ://agricul tu rcan dfoodsecu ri!l'. .hiomedcen tral.com/articles/10.1186/s40066-022-00369-2 

Online Resources-

e-Resources / e-books and e-Jcarning portals 
www.swal:'.am.ac.in 
www.ignou.ac.in 
www.cgyankosh.ac.in 
www .iitm.ac.in 
www .eskillindia.org 
www .cshiksh a.m Q• gov .in 
www.vJab.co.in 
www.internshala.com 

-.... 
www.ndJ.iitkim.ac.in 

PART -D: Assessment and Evaluation ....... ....,, Suggested Continuous Evaluation Methods: 
Maximum Marks: 50 Marks 

" . Continuous Internal Assessment (CfA): i5-Marks tio 
End Semester Exam (ESE): ~Marks ~o _., Continuous lnterna) Internal Test/ Quiz-(2): 10 & 101 Beller marks out of the two Tcsl / Quiz Assessment (CIA): -l-5- Assignment/Seminar +Attendance - OS + obtained marks in Assignment shnll be (By Course Teacher) /0 Total Marks - rel-a- considered against +So.Marks ,o 
End Semester Luhoratory / Field SkilJ Performance: On spot Assessment Managed by 
Exam (ESE): A. ·performed the Task l>nscd 011 lnb. wo.-k -20Muks Course teacher 

~() 
B. Sp1>tting based on tools & technology (written) - 10 i\ilurks as per lab. status C. Vlva-voce (bnscd on principle/technology) - OS ~forks 
J.J, >~( O\tl fJt,/ 
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FOUR YEAR UNDERGRADUATE PROGRAM (2024- 28) 

DEPARTMENT OF BOT ANY 

COURSE CURRICULUM 

PART-A: Introduction 
Program: Bachelor in Life Science 2..02.._s- 2.,6 
(Honor!11 Semester - VIII Session: 19i!4 :A9i5-
I Course Code BOSE-Jll!II' I J T 
2 Coul'se Title Applied Botany and Intellectual property right {IPR) 

3 Course Type Discipline specific Elective (DSE) -4 Pre-requisite (if, any) As per program 
At the end of the course,the students will be able to: 

\ Understand the scope and importance of Social forestry and establishmen1 ,. 
of orchard. 

Course Learning. silvics of some important timber plants of India. 
5 Outcomes (CLO) YLearn post-harves unanagement,marketing and value additionof commercial 

ornamental plants. 
\, Develop a deep understanding of different forms of intellectual property , 

Rights (IPR) 

6 Credit Value 3 Credits I Credit= 15 Hours - learning & Observation 
7 Total Marks Max. Marks: 100 I Min Passini? 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 Social forestry: Introduction, Definition, scope and objectives of social forestry. Classificatior 
of social forestry, Economic importance of social forestry, important scheme, choice of specie~ 
for reclamation of waste land, over damp area, saline and alkaline area 12 
.Layout and Establishment of Orchards:Pruning and training; propagation, 

Climatic requirement and cultivation ffruits likeMango,Banana,Citrus, Guava. 
II 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 
11 Affecting it.Regeneration Survey.Tending operation:Weeding,cleaning,thinning and 

improvement felling, Silivcs of important forest tree species e.g. Teak, Shorea, Sheesam. -III 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 remedies,Harvesting 

11 techniques,post-harvest handling, pre-cooling,pulsing,packing, storage & transportation. 
Prolonging the vase life of flowers. Marketing and export potential of flowers, institutional 
support. 

IV IPR: Definition and significance of intellectual propertyrights(IPR), Overview of different 
types of IPR,including patents and it's liling.prnccss, copyrights. tmdcmarks th~ir 

11 registration and infringement, trade secrets,Historical development and international 
frame works forprotecting IPR,Salient fean1re of Patent Act 1970. -

Keywords Soci"I forestry, Orchard, II arvesli11g tcclr11iq11e, Tmtlemark 
5ignature of Convener & Members (CBoS) : 
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PART-C: Learning Resources 
Text Books, Reference Books and Others 

Text Books Recommemled-
l. S, S, Negi: Social forestry 
2. S.A.Shah & K .M .Tiwari: Forestry and people 
3. G.P.D.Vyas: Social forestry and rural development 
4. lyoti Rattan 2024.lntellectual Property Rights 

Refere11ce Books Reco111me11ded -

1. Kham1a,L.S.( 1984).Principles and Practice of Silviculture,K.hanna Bhandu,DehraDun. 
2. Ram Prakash and L.S.Khanna.(199l)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.Volume land III CFRE Publication,Dehradun. 
5. Mehta,T.(1981)A hand book of forest utilization.Periodital Expert Book Agency,Delhi.298 

OnlineResources -

e-Resources/e-books and e-learning portals 
www.foindia.gov.in 

www.wino.int/aboutir,/en/ 

www .india. 1mv .in /tonics/agriculture/floriculture 
' 

littns://bvius.com/free-ias-nreo/ior-in-india-uosc notes/ 

httns~/ /vi kasnedi a.in/ agriculture/fa1m-based-entemrises/fl oricuJ ture 
Online Resources-

e-Resources / e-books and e-learning portals 
www .swayam.ac.in 
www.ignou.ac.in 
www.egyankosb.ac.in 
www:iitm.ac.in 
,vww~eskiliindiaio1;g 
www.eshiksha.mp.gov.in 
www.vJab.co.in 
w·ww.iuternsbala.com 
www.ndl.iitk1m.ac.in 

PART -D: Assessment and Evaluation 
Suggested Continuous Evaluation Methods: 
Maximum Marks: 100 Marks 
Continuous .Internal Assessment (CIA): Marks 2...o 
End Semester Exam (ES.:E : Marks 'DO . 
Continuous ]nternal · Internal Test/ Quiz-(2): 20 +20 //( • Better marks out of the two Test/ Quiz 
Assessment (CIA):* Assignment I Sen:1inar - 10 + obtained marks in Assignment shall be 
(By Course Teacher) l-0 Total Marks • 2.-0 considered against 3Q..Marks 2...0 
Encl Semester Exam Two section - A & B 
(ESE):~ 'O a Section A: Ql. Objccl'ive-10 xi= 10 Mark; Q2. Short answer typ~· Sx~ c=20 l\tlarks 

Sectio1\ B: De:;criptive answer type qt$.,1 out of 2 from each unit-4x10=-40 Miu-ks 

Name and Signature of Convener & Members of CBoS: 

/l) ~Hf)~ @ 
@ 

1l01, 'A~\-u>0· 
E) 
'(9 

CV 



, 

• , 
,. , 
, 
\ 

) 

) 

) 

) 

J '" / ] 

;) 

t> 

.. 

' ' . / 

' ' ' ' ' 
' ' 
) 

) 

J 

FOUR YEAR UNDERGRADUATE PROGRAM (2024- 28) 

DEPARTMENT OF BOT ANY 

COURSE CURRICULUM 

-PART- A: Introduction 
Pl'ogran1: Bachelor in Life Science Semester- Viii°! ~o'LS-2.6 
(Ho11ors) Session: lQ~4 ae~5-
1 Course Code BOSE-iM IJ f' 
2 ·Course Title Lab. Course -10 (Applied Botany and Intellectual Property Rights) 
3 Course Type Laboratory course 
4 Pre-requisite (if, any) As pe~ program 

At the end of this course, students will be able to: '. Understand forest structure and composition. Course Learning. 
,.. 

5 Get knowledge about phcnology of various species. Outcomes (CLO) Learn nursery bed preparation technique. 
Analyze the density and moisture content of wood. 

6 Credit Value 1 Credits Cl'edit =30 Hours Laboratory or Field /earning/Training 
7 Total Marks Max. Marks: 50 I -Min Passin2 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 

LabJFleld • Study of forest composition . Training/ • Recording1he·observations on phenological characteristics of different tree Experiment 
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. 

• Study of gross features of different types of wood; straight interlocked~ spiral 
and wavy grain, texture, lusturc, 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 P/umo/ogical, Wood grain,N11ursery be,I, Rege11emtio11 

15/gnature of Convener & Members {CBoS) : , 
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PART-C: Learning Resources 
Text Books, Reference Books and Others 

Text Books Recommended -
1. Chundawat D S and Gautam SK (2010) Textbook of agroforestry. Oxford and IBH publishing co pvt Ltd. 
2. • Nair, P.K.R (1993) An introduction to agroforestry. Kluwer Academic Publishers. 499 p. 4. Hwdey,P. (1999) Tropical 

agroforesuy. Blackwell Science, Oxford. 
3. Khosla, P.K. and Khwana, D.K. (1987) Agroforestry for rural needs. Vol. I and U, JSTS, Solan, H.P. 
4. Ong, C.K. and 1-luxley, P.K. (1996) Tree crop interactions -A physiological approach. ICRAF, Kenya 
5. . Ramakrishnan, P.S. (1992) Shifting agriculture and sustainable development. Man and biosphere series. The Parthenon 

Publishing Group. 
6. . Se11Sam1a, P.K. and Jha, L.K. (1993) Agroforestry. lndian Perspectives. Ashish Publishers, Delhi.5. Khanna, L. S. (1984). 

Principles and Practice ofSilvicultw-e, KhannaBhandu, Dehra Dun. 
7. 7. Ram Prakash and L.S. Khanna. (1991) 1beory and Practice ofSilvicultural systems. fntemational Book Distributors, 

DehraDw1. 
Reference Books Reco111me11ded -
1. 01ampman, G.W. and Allan, T.O. (1978). &tablishment Techniques for'f orest Plantation F AO Forestry Paper No.8. 

F.A.ORome. 
2. Anonymous. ( 1976) Indian forest utiliz1ltion. Volume I and II ICFRE Publication, Dehradun. 
3. Mehta, T.(1981) A handbook of forest utilization. Periodical Expert Book Agency, Delhi. 298 
4. "Floriculture Principles and Species" by Dhiman Mukherjee 
5. "Floriculture in India" by Jyotsna Singh and Ramesh Chandra 
6. "Floriculture: A Basic Guide" by KV. Peter 
7. "HandbookofF1owcri11g" by Jitcndra Kumar 
8. "Commercial Floriculture: Principles and Practices" by A.P. Misra and V.P. Singh 
9. Intellectual Property Rights and Biotechnology by Shashikala Gwpur and Sreenivasulu N.S. 
10. lntellectual Property Rights and Plant Biotechnology by Rarnanujam Srinivaw1 
11. Intellecrual Property Rights: An Overview by Arul George Scaria 

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

• https://i pindia. gov .in/fom1-and-f ees .htm 
• https://www.indiafilings.com/trademark-registration?matchtype=e&device 
• https://www.youtube.com/watch?v=S7F6bCRBUDg&t=l l 1s 
• https://www.youtube.com/watch?v=SrW c YW zJJJ8 
• https://www.youtube.com/watch?v=tYysCOdwtUO 
• https://www.youtube.com/watch?v=U5 nynPVdTY 
• https://www.youtube.com/watcl1?v=7ragx7N-pS4 
• https://www.youtube.com/watch?v=AOdEXkVFGEw 
• httos://www.voutube.com/watch?v=uDWilCvc3l0 

Online Resources-

e-Resources / e-books and e-Iear 11ing portals 
www.swayam.ac.in 
www.ignou.ac.in 
www.egyankosh.ac.in 
www .iitm.ac.in 
www.eskillindia.org 
www.cshiksha.mp.gov.in 
www.vlab.co.in 
www.intcrushala.com 
www .ndl.iitkl!o.ac.in 

PART -D: Assessment and Evaluation 
Suggested Continuous Evaluntion Methods: 
Maximum Marks: 50 Murks 
Continuous Internal Assessment (CIA): 1-6- Marks l O 
End Semester Exnm (ESE): JS Marks -<, 0 
Continuous lntcrn,;11 Internal Test/ Quiz-(2): 10 & 1 IYS-Better marks out of the tw\> Test/ Quiz 
Assessment (CIA):~ Assignment/Seminar +Attendance - 05 + obtaincc.J murks in Assignment shall be 
(lly Course Teacher) t O Total Murks - /0 considered agaiu~~Mnrks I o 
End Semester Laboratory/ l•ield Skill Performance: Ou s1>ot Assessment Managed by 
Exam (ESE)·# A. Performed tht.• r~sk bnscd on lab. work • 20 Marks Course teacher 

;J t) B. Spotting bitsc on tools & tcchnoloi::y (written) - 10 Murks as per lab. status c. Vi\'ll•VOC: (~'SCd Oil pl'inciple/tcchnology) • 0~ i\lnrks, ~~./~J ~h.,~ 
JJ, ~Q~:~J ·OA/ . -\h"''~'~l4L -~ ,~ D\ I) "('A Name an. dSlgnatureofConvener&~ be< o/CBoS: ~D ,..., ;.--Jc-_ 'O ,~ fY \K)11,'',,,, . lf ~'"\}JT-:' _., ~-\d'I "~-
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FOUR YE:AR UNDERGRADUATE PROGRAM (2024 :-- 28) 

DEPARTMENT OF BOTANY 

COURSE CURRICULUM 

PART-A: Introduction 
Program: Bachelor in Life Seiencc . "20 2-...S :l- b 
(Houors) Semester - VIII Session: 2924 2925 
l Course Code BOSE-at' 12.T 
2 Course Title Biochemistry and Enzymology 

3 Course Type Discipline specific Elective (DSE) 
4 Pre-requisite (ift nny) ~s per program 

IAt the end of this course, tne students will be able to 
Course Learning. Basic idea of life building block biomolecules. 

5 Energy status of the cell Ot,1tcomes (CLO) Basic carbohydrates, lipids and proteins structure 
Biocatalyst enzymes 

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

PART-B: Content of the Cou1·se 
Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours) 

Topics (Course contents) No. of Unit 
Period 

I • Structure of atoms, molecules and chemical bonds. I-,.) P.ii c!0~i ,· t'.PJ, I~ ~,s-J1 • Stabilizing interactions (Van der Waals, electrostatic, hydrogen bonding, 
hydrophobic interaction, etc.). ,~ ,~ 

.;J (3;o(9-y\@;y'~ts 

I =i 

I =i L; "iJ, I N ucl&)~ ~·d 
I~ 

-=, 
L:, 
L.~ 
1 ... _4' 

• Principles of biophysical chemistry (pH, buffer, reaction kinetics, 12 
t~ermodynamics, colligative properties) .. 

• Composition, structure and function of biomolecules ( carbohydrates,) . 

II • Bioenergetics, glycolysis, oxidative phosphorylation, coupled reaction, group 
transfer, biological energy transducers. 

• Principles of the1n1odynamics, free energy and chemical potential, redox 
reactions, structure and function of ATP. 

11 

III • Lipids : structure and function, alpha and beta oxidation and anabolism . 
• Nucleic acids : DNA, RNA, Conformation of nucleic acids (helix {A, B,C, Z), t- 11 RNA, mRNA, rRNA, HnRNA micro-RNA).hoo.Qestein brid~e, hairpin DNA 

IV • Proteins- amino acids, primary, secondary, tertiary and quaternary structure. 
Conformation of proteins (Ramachandran plot, secondary structure, domains, 
motif and folds). 

• Fundamentals of Enzymology: General aspect, classification, nature of enzymes, 
mode of enzyme action, allosteric mechanism. feedback method of inhibition, 11 
regulatory and active sites, isoenzymes, Ribozyme,Abzymes, kinetics of 
enzymatic catalysis, Michaelis - Menton equation and its significance. 

Keywords ~eaction kinetics, inhibition. active sites, Confonnation, ATP 
!Signature of Con ener & Members (CBoS) : 
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PART-C: Learning Resources 
Text Books, Reference Bool<s and Others 

Text Books recomme11ded: 
1. Galaston, A. W., (1989) Life Processes in Plunts. Scientific American Library, Springer- Verlag, New 

York, USA. 
2. Hopkins, W. G. (1995) lntroductiort to Plant Physiology John Willey and Sons, Inc. New York,. USA. 
3. Dennis D. T., Turpin, D. H., Lefebvre D. D. and Layzell, D. B. {l997) Plant Metabolism. Longman, Essex 

England. 
4. Moore, T. C. ( 1989) Biochemistry and Physiology of Plant Hormone. Springer Verlog, New York. 
5. Nobel, P. S. (1999) Physiochemical and Environmental Plant Physiology. Academic Press, San Diego, 

USA. 
6. Thomas, 8. and Vince-Prue(l997) Photoperiodism in Plants. Academic Press; San Diego, USA. 

Reference Books Recommended-
l. Taiz, L. and Zeiger, E., (1989) Plant Physiology. Sinaver Associations, Inc. Publishers, Masssachusetts, 

USA. 
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-Resoutces / e-books and e-learning portals 
1. httQs://www.mcl~i.com/journal/biomolecuJes 
2. htt11s://www.news-mcdical.net/lifc-scicnccs/An-Overvicw-of-

Enz~mologl:'.,as~x#:~:text=Enzvmologl:'.%20is%20thc%20study%20of2~rodocts%20control 
led%20bl:'.0/o20eguilibrium%20u.-ouerties. 

3. httus://bio.libretexts.org/Bookshelves/Jntroductorv and General Biolog1:/Book%3A Gene 
ral Biologl'. (Boundless)/06%3A MctaboJism/6.02%3A Energv and Metabolism -
Tl'.~cs of EncrID;: 

4. httns://www.tboughtco.com/dna-versus-rna-608 I 91 

Online Resources-

e-Resources / e-books and e-learning portals 
WWW .SWUl:'.am.ac.in 
www .ignou.ac.in 
www .e~ankosh.ac.in 
www .iitm.ac.in 
www .eskillindia.org 
www.eshiksha.mR.gov .in 
·www.vlab.co.in 
www.internshala.com 
www .ndJ.iitkvn.ac.in 

PART -D: Assessment and Evaluation 
Suggested Continuous Evaluation ~cthods: 
Maximum Marks: 100 Marks 
Continuous Internal Assessment (CIA): -38- l\forks 2.() 
End Semester ·Exam (ESE): ~Mnrks So 
Continuous Internal Internal Test I Quiz-(2): 20 +20/J ~etter marks out of the two Test / Quiz + 
Assessment (CIA):~ Assignment/ Seminar - 10 obtained mnrks in Ass.ignrncnt shall be 
(Bv Course Tc:,cher) 2.o Total Marks - l.n J.U,.... considered ugainst.lll. Marks 2.n 
End Semester Exam Two section - A & B 

(ESE): +a- 't>o Section A: Ql. Objective - 10 xi= 10 Mark; Q2. Short answer type- 5x4 =20 l\l:Jrks 
Section B: Descrintive nnswcr type qts.,fout of 2 from each unit-4xl0=40 l\'larks 

I " \ 
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FOUR YEAR UNDERGRADUATE PROGRAM (2024- 28) 

DEPARTMENT OF BOT ANY 

COURSE CURRICULUM 

PART-A: Introduction 
Progr·am: Bachelor ht Life Science 
(Hon"r~~ 

Semester -VIII 
2.02...S ... :)..~ 

Session: 2024 1925 

l Course Code BOSE..-. 12.P 
Z Course Title Lab. Course -11 P (Biochemistry and enzymology) 

3 Course Type Laboratory course 
4 Pre-requisite (if, »ny>Ws per program 

5 Course Learning. 
Ontco1ncs (CLO) 

Students will be familiar with the common biobuilding block 
Biochemical analysis of common biomolecules 
Enzyme kinetics and its role 
Characterization of light harvesting molecule chlorophyll. 

6 Credit Value 1 Credits I Credit =30 Hours Laboratory or Field lear11i11gllraining 
7 Total Marks Max. Marks: 50 I Min Passin~ Marks: 20 

PART -B: Content of the Course 

Module 
LabJFicld 
Training/ 
Experiment 
Contents 
of Course 

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

Topks (Course contents) 

I) Biochemical test o'f carbohydrates, sucrose, glucose 
proteins, lipids 

2) Biochemical test of Catalase, dehydrogenase, peroxidase 
test 

3) Preparation of chlorophyll extract 
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 

Key"'
0rd

s Biochemical test, Catalase, dehydrogenase, chlorophyll, enzyme 

No. of 
Period 

30 
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PART-C: Learning Resources 
Text Books. Reference Bool<s and Others 

Text Books Reco111111e11ded -

1. Practical Biochemistry by Damodaran Geetha K (Author) Jaypee Brothers Medical Publishers 

2. Practical A1a11ual of BiochemiJ·t,y, CBS Publishers & Distributors Pvt. Ltd. ( 1 January 2020); 

CBS Pub1ishers & Distributors Pvt. Ltd. 

IRefere11ce Books Reco111me11ded -

. I. Introductory Practical Biochetnistry Paperback-2 January 200lby S.K: Sawhney (Editor),. R. 

Singh (Editor) Narosa Publishing House 

2. Practical Enzymology Author(s): Prof. Dr. Hans Bisswanger First published:23 February 

2011 Print ISBN:9783527320769 !Online ISBN:9783527659227 IDOi: I0.1002/9783527659227 

Copyright© 2011 Wiley-VCH Verlag GmbH & Co. KGaA 

Online Resources-

e-Resources / e-books and e-Jearning portals 

1) httQs://www.amazon.in/s/ref=df1 b)lline sr book 1 ?ie=UTF8&field-
author=KAUSHIK+G+G&search-alias=stri12books 

2) htt(!S ://efaidnbmnnnibQca j ~cglcJefindmkaj/httns://www.mlsu.ac.in/econtents/J 616 Biochem 

ica1%20Tests%20of%20Carbohl:'.dratc1 %20erotei11 1 %20li[!ids%20and%20salivarv%20am 

l'.lase.ndf 
3) htt12s://alevelbiology.co.uk/notes/tests-for-carbohvdrates/ 
4) https://alevclbiologr,co.uk/notcs/test-for-Qrotcins/ 
5) https://stud:1::mind.co.uk/notcs/test-for-lil!ids-and-l!roteins/ 
6) httns://www.ncbi.nlm.nih.l!o\'/nmc/articles/PMC4121948/ 

Online Resources-

e-Resources / e-books and c-learning portals 
www.swayam.ac.in 
www.ignou.ac.in 
www .egyankosh.ac.in 
www .iitm.ac.in 
www .esldliindia.org 
www.eshiksha.m[!.gov.in 
www.vlab.co.in 
www.intcrnshala.com 

www.ndl.iitkim.ac.in 

PART -D: Assessment and Evaluation 
Suggested Continuous Evaluation :Methods: 
Maximum Marks: SO Marks 
Continuous Internal Assessment (CIA): -½5--1\'larks 1-o 
End S-0mcster Exam (ESE): ~Marks <:;o 
Continuous foternal lnlernal Test/ Quiz-(2): 10 & 10, r 5' Better marks out of the two T t·st I Quiz 

Assessment (CIA): -1-S Assignment/Scmimar +Allcndunc:c - OS + obtained m3rks in Assignment shall be 
(By Course Tc:.chcr) L 0 Total Marks - io...s considered agninst M:irks I t\ -· 
End Semester L.1bor;1tory / Field Skill Pcrform.incc: On spot Assessment Managed by 

Exam (ESE): A. Performed t1zTask based on lob. work - 20 Marks Course teacher 

~o 8. Spotting b~~·•s d on tools & technology (wriltl'u) - to Marks as per lab. status 
C. Vivn-vocc ascd on principle/technology) - 05 Marks 
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FOUR YEAR UNDERGRADUATE PROGRAM (2024- 28) 

DEPARTMENT OF BOTANY 

COURSE CURRICULUM 
' . 

PART-A: Introduction 
Program: Bachelor in life Science 
(Honors) Semester - VIIl 

2.02.s,. 1..b 
Session: 1924 2915 

1 Course Code 
2 Course Title 

BOSE- !; T e,,YI (v ·h' c. 
Bioinformatics and G~ Technology 

3 Course Type Discipline specific Elective (DSE) 
4 Pre-requisite (if, :my)k4s per program 

s Course Learning. 
Outcomes (CLO) 

!At the end of the course, the students will be able: 
Understand basics ofbioinformatics and it's tools. 
Learn application of bioinformatics in various areas. 
Analyse and perfonn RAPD,RFLP,PCR etc. 
Understand GMO and ethics behind the cloning. 

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

PART -B: Content of the Course 
..::...::=------------:---:--:-:-:::-=::---:-----1 Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours) 

Unit Topics (Course contents) 

I Introduction to Biolnformatics:lntroduction, Branches of Bioinformatics, Aim, Scope 
and Research areas of Bioinformatics. Biological Databases,Basic bimolecular concepts 

No. of 
Period 

Protein, and amino acid, DNA & RNA, Sequence Classification format of Biological Databases.. 12 
National Center for Biotechnology Information (NCBl),Examples of related tools{FASTA, 
BLAST, BLAT, RASMOL), databases(GENBANK, Pubmed, PDB. 

II Applications of Bioinformatics :Structural Bioinformatics in Drug Discovery, 
Quantitative structure-activity relationship (QSAR) techniques in Drug Design, Microbial 
genome applications, protein sequencing, gene sequencing, Crop improvement. 

Ill Genetic technology :Recombinant DNA technol~gy; restriction endonuclease, clonin! 
vectors. Blotting techniques: Northern, Southern and Western Blotting, DNA 

11 

Fingerprinting;Molecular DNA markers i.e. RAPD, RFLP. DNA sequencing, PCR anc 11 
ReverseTranscriptase-PCR. 

IV Application of genetic technology: Genetically modified organism; bt cotton and 
btbrinjal.Transgenic crop; Golden rice. Agrobacterium transformation,Hybridomaand 
monoclonal antibodies, ELISA and lmmunodetection. Molecular diagnosis of human 11 
disease, Human gene Therapy, social, legal and ethical aspect of cloning. 

Keywords Bioi11for111atics, Durg desig11, Crop improve111e11t, ELISA 
'Signature of Convener & Members {CBoS) : 

CD RJ.\i-0~ 
(1) (VJJ,L{l,(J (j) ~-
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PART-C: Le . 
. arn,ng Resources 

Text Books. Rcfcrcnc. B 
Text Bo k R c 001<s and Others 

o s ecomme11ded -

I. Bhojwani, S.S. and Razdan, M.K. I 
Netherlands. ' ( 996), Plant Tissue Culture: Theory and Practice. Elsevier Science Amsterdam. The 

2• Glick, B.R., Pasternak, J.J. (2003) M . . . . 
Press, Washington. • olecul.ir Biotechnology-Pnnc1ples and Applications of recombinant DNA. ASM 

3. Snustad, D.P. and Simmons M J (2010) . . . 
4. Stewart c N J (200S) p ' • .' • Principles of Genetics. John Wiley and Sons, U.K. 5th edition. 

' • • r. • !ant B1otccbnolo & o • p • • 1 • 
U.S.A gy cnct1cs: nnc1p cs, Techniques and Applications. John Wiley & Sons Inc. 

Refere,,ce Books Recomme11ded _ 
I. Mount D., Bioinformatics· Sc d G . 
2 B . • qucncc an cnomc Analysis. Cold Spring Harbor Laboratory Press, New York. (2004). 

• axevanis, A.D. and Francis Ouell II tt B F a·· • fi • • · 
W.1 l . e e e, .. , 101n ormat1cs- A Practical Guide to the Analysis of Genes and Proteins. 

1 ey nd1a Pvt Ltd. (2009). 

3. Ghosh Z. and Bibckanand M. (2008) Bioinfonnntics: Principles and Applications. Oxford University Press. 
4• Pevsner J. (2009) Bioinformatics and Functional Genomics. II Edition. Wiley- Blackwell. 

S. Campbell A. M., Heyer L. J. (2006) Discovering Genomics, Proteomics and Bioinformatics. II Edition. Benjamin 

Cummings. 

Online Resources-
c-Rcsourccs / c-books and c-Jcarning portals 

• httos://nubmed.ncbi.nlm.nih.1mv/2427243 l/#:~:text-Bioinfonnatics%20is%20an%20interdiscinlinarv%20field 

a%20computational%20point%20o(%20view. 
• https :/ /byjns.com/bio logy/bioln fonnatics/ 

• https://www.lk0tmiv.ac.in/site/writereaddata/siteContent/20200329161234 l467kuaum yadav Bioinformatics.p 

df 
• https://www.gccksforgccks.org/typcs-of-biologicnl-database-in-bioinformatics/ 

• https://www.umass.edu/n1icrobio/rnsmol/techintr.ht1n#:~:tcxt=R.asMol%20is%20a%20moJccular%20!!raphics. 

generation%20of%20publicai-ion%20guality%20images. 

• https://www.intechopen.com/chapters/88596 

• https://www.ncbi.nlm.nih.gov/pmc/articlc.s/PMC:9696050/#:~:text-Bioinformatics%2C%20next%2Dgeneratio 

n%20seguencing%2C,improving%20crop%20guality%20%5B87%5D. 

• h llps://www.enzolifesciences.com/science-center/technoles/2017 /march/\.t'hal-are-the-di ff ereaces-bet ween-pcr-

rt-pcr-qpcr-and-rt-gpcr? / 
• httns://educatfon.nationa)!!eol!fanhic.orn/resource/1?eneticallv-modified-on,anisms/ 

Online Resources-

c-Rcsources / e-books and c-Icarning portals 
www.swavam.ac.in 
www.ignou.ac.in 
www.egyankosh.ac.in 
www.iitm.ac.in 
www.eskillindia.org 
ww,v.eshiksha.mp.gov.in 
www.vlab.co.in 
www.intcrnshala.com 
www.11dJ.iitk1rn.ac.in 

PART -D: Assessment and Evaluation 
Suggested Continuous Evaluation Methods: 
Maximum Marks: 100 Marks 

Continuous Internal Assessment (CIA): * Marks 2..:o 

End Semester Exam (ESE): ;o Marks <o 0 
Continuous Internal Jntcmal Test/ Quiz-(2): 20 +20/ l( Better marks out of the two Test/ Quiz 

Assessment (CJA):-3-&- Assignment/ Seminar- 10 + obtnincd murks in Assignment shall b~ 

(By Course Teacher) 1.c Total Murks - 2o considered agninst.J.0 Marks t..o 

End Semester Exam Two section - A & B 
(ESE):~ 'oO Section A: QI. Objective - 10 xl=-= 10 Mark: Q2. Short unswer tyre- Sx4 =20 

Marks 
Section B: Descriptiw nnswer type qts.,lout of 2 from each uuit-4x10=40 

Marks 1 

,...\l' 
Name and Signature of Convener & ~B, bers if CBoS: /';/) "-~ 

f")r "1) l\v;' (~ 
CD tl\-- LX V tl. ?! 
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28) 

DEPARTMENT OF BOTANY 

COURSE CURRICULUM 

PART- A: Introduction 
Progr·am: Bachelor in tife Science Semester - VIII 

2.o2.s-.. 26 
Session: 1Q~4•i9~5' (Ho11oun,) 

1 Course Code BOSE-)JP 
2 Course Title Lab. Course -12 (Bloinformatlcs and Gene Technology) 

3 Course Type Laboratory course 
4 Pre-requisite (ir, :my) Ws per program 

:At the end of this course, students will be able w: 
Course Lcarning1 Retrieve gene and protein from gene bank. 

5 Understand steps of production of GMO. Outcomes (CLO) Learn the isolation of plasmid DNA. 
Understand use and application of PCR. 

6 Credit Value 1 Credits I Credit =30 Hours Labora!ory or Field learni11g/Traini11g 
7 Total Marks Max. Marks: 50 I Min Passin~ 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 • Retrieve the gene from Gene bank and to save the sequence in FAST A 
Training/ fom1at. 
Experiment • Retrieve the protein from Gene bank and to save the sequence in FAST A Contents 
of Course format. 

• 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 

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

Text Books Reco111111e11ded -

1. Stewart, C.N. Jr. (2008). Plant Biotechnology & Genetics: Principles, Techniques and Applications. John 
Wiley & Sons Inc. U.S.A · 

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

3. Baxevanis, A.O. and Francis Ouellellette, B.F., Bio informatics- A Practical Guide to the Analysis of Genes 
and Proteins. Wiley India Pvt Ltd. (2009). 

4. Ghosh Z. and Bibekanand M. (2008) Blolnformatics: Principles and Applications. Oxford University Press. 

Refel'e1tce Books Recommended -

1. Sarma,P VG K, 2021.A Practical Textbook of Genetic Engineering in Bacteria. 

2. Yves Tourte, 2003. Genetically Modified OrganismsTransgenesis in Plants 
Online Resources-

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

• h!fils://vvvcollege.or~dbt/LabManual-Bioinfonnatics.~df 

• httos://webstor.snnist.edu.in/web assets/snn mainsite/files/files/BI0505%20LAB%20MANUALn 
df 

• httgs://ww,.v .ncbi. n Im. n ih. gov/gmc/ articles/PM C77 l 2542/#:~: tex t=T ransfer'/420the%20sugematant 
%20that%20contains,the%2012urity%20of%20the%20DNA. 

• httgs ://mi teshshresth a. word12ress .com/wn-con tent/u12loads/20 18/0~/fl avr-savr-tomato-golden-rice-
bt-col1on.gdf 

• httos://www.dcshbandhucollege.ac.in/gdf7resources/15895 l 2616 Z(H}-VI-Biotech-1.gdf 
• httos://bio.libretexts.org/Bookshelves/Biotechnology/Lab Manual%3A Introduction to Biotechno 

logy/01 %3A Technigues/1. I 2%3A Resh·iction Digest with Gel Electro12horisis 
• httos://www.voutube.com/watch ?v=matsiHSuoOw 

Online Resources-

e-Resources I e-books and e-Iearning portals 
www.swal'.am.ac.in 
www.ignou.ac.in 
www.egyankosh.ac.in 
www .iitm.ac.in 
www .cskillindia.org 
www.eshiksha.m12.gov.in 
www.vJab.co.in 
www.internshaJa.com 

www.ndl.iitk1m.ac.in 

PART -D: Assessment and Evaluation 
Suggested Continuous.Evaluation Methods: 
Maximum Marks: 50 Marks 
Continuous Internal Assessment (CIA): -f5 Mnrks 10 
End Semester 'Exam (ESE): j-5-Marl<s 'iO 
Continuous Internal Internal Test I Quiz-(2): 10& JO ~Better marks out of the two Test/ Quiz 
Assessment (CIA):4' Assignment/Seminar +Attendance. OS + obtained marks in Assignmt!nt shall be 
(By Cour.~c Teacher) ,o Total Marks - /0 # considered a.c:ainst4'~ ~larks (0 -
End Semestel' Laboratory/ Field Skill Performance: On spot Assessment Managed by 
Exam (ES.E):~ A, Pcrfonucd tho Task b:iscd on lnb. work - 20 Marks Course teacher 

1o 1:J. Spotting bnscd on tools & tcchuo)ogy (wl'ltttn) - tO Murks as per tab. status 
C. Vi".a-vocc (based on J>riuciplc/tcchnology) - OS Marks 

' 

Name and Signature of Convener & Members of CBoS: 

(i) . 
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f ' 
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fr--__~ ,-. ,. COURSE ~rrrta: Pltt>JtsCT/DfSSER"f A'JlON 
~-

~·L,l ~,oo 
counsr. c1(ri:n1r: 12 
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'"'-' tc'· l ' 

\ t ,... ,••l' 1f , • I 

J • • I , • ' , 

.• • ~:"'Se Obj~ctive atld OlltCOmc: ,;': • '" · ''. • 
" . After con.lplct,on tJf the cuu"'c the 1,crimcrs \\'fH be obfo to: 

• The course all,l,"S the student to cxi,lorc a nurrow topic in greater depth than 0; rr aditional 

. n~odulc . . . . 

~- ..... • • l ~e .stu~::nt works .with a ~ingle supe,.,.,isor chosen from their d~J!lental faculty;-and_ .. J 
11. • • ~is 1n_d" •dual provides gu1dan~ and support thtGughout the course of the reseaicli. • • 

• The aim of the research project is to test the independent research skilfs students ha,.1! 

acquired ~uring their time at college. . . . , 

• The student~ learn to do _res:arch and present their findmg independently. 

• The course ts very help1ul for students who would pursue academics as a career. 

• ' . ' • .• ~· ~.t~ 
•~ ; 'I! , • .._.__,,..,..r 

. COURSE GUIDELIJ\"E 
--~ • The students undertaking this course shall be allotted a supervisor/ ment\lr at the 

' 
beginning of the semester. . : 

• The student shall select a _topic for dissertation from any field of related UJajot: ~;:, ;
1

' 

\Vith help from the,~:upei,;v,sor/.men\~r. . - - ,\ -~;lt. m" 
•· The work completed~ wJth in the 'stiptdaled tim·t and ,,ntten tn ~tandard academic fom1ati!f 

shall be submitted at the end of the semester. 
• The research outcorne of their project work rnn~ be publishcJ ~~r- re, ie\\~ journn\ . 

/presented con ference/patcrned. " 

The work shaH be evaluated on the basis of the ,vritten docume(lt subn,itteti b~ th.e 

stlldent and a viva-voe~ condu~ted on,:t'be •me~ 

M.4JtKS DISTRJBlJTION: 
; 1 "' PR().JE<.:T REPOltT/J)JSSEijT ATJON SUBl\1llSSl(>N {External) 
) PRO,IE€'f. ftEl?OJff /l)ISSEJffA1,lllN SUQMlSSlQ~ (lnttr'1a0 
• SElVIJNAlt PJtESEN'f ATION • i ; \ " 

:~ VJVA-V<"CE ·~ • • • .t~ 

P~ESENTATJON ANY CON FEllENC'F: / PlJBLl(';\~fl()N/ CO~t~tlJNlC i\'f~l) 

. 
' t 
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