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Part B — Content of the Course

Total No. of Lectures- Tutorials-Practical (in hours per week): L-T-P:

[

Unit Topics Number of
Lectures
L Introduction of plant tissue culture : Historical perspective, 12

Introduction to plant tissue culture, totipotency of plant cells.
Nutritional requirements for plant tissue culture: nutrient media —
macronutrients end micronutrients, media additives, Plant growth
regulators , Preparation of media, selection and surface sterilization cé‘f 1
explants, inoculation, incubation, regeneration of plants. Initiation of
callus cultures and cell suspension cultures. Regeneration of pla_ints
(Organogenesis and embryogenesis).

,...
]

1L Application of Plant Tisswe Culture: Meristem culture -and |-
production of disease frec plants, Micropropogation of elite
ornamental, horticultural plants via organogenesis and somatic
embryogenesis, encapsulation and production of synthetics seeds

Cell suspension cultures for production of secondary metabolites, |
Embryo culture and embryo rescue; Protoplast culture and fusion,
Development of somatic hybrids and cybrids and their applications,
Somaclonal variation and their applications; production of haploids,
Anther and pollen culture

II1. Genetic Enginee;‘ing for Plant Architecture and Metabolism 12
Plant Genomics Identification of candidate genes using genetic
information (positional cloning) using biochemical and expression
analysis(microarray analysis, proteomics, metabolomics);
Characterization and functional analysis of candidate genes:
transformation, mutant populations, knockout system; Heterologous
expression systems; Protein analysis.

IV. Molecular Mapping & Mazker Assisted Selection (MAS) 12
Quantitative and qualitative traits, MAS for genes of agronomic '
importance, €.g. insert resistance, grain quality and grain yield;
Molecular polymorphism, RFLP, RAPD, STS AFLP, SNP markers;
Construction of genetic and physical map; Gene mapping and cloning.

V. Transgenic plants and applications 12
Herbicide resistant plants: production of glyphosate tolerant plants,
Insect resistant plants: Bt corn, Bt cotton

Virus resistant plants: Transgenic plants with viral coat protein and
viral nucleoprotein, Transgenic plants with enhanced nutritive values:
Vitamin A, Vitamin E, Stress tolerant plants : Transgenic plants as
Bioreactor: Antibody production in plants, Biodegradable plastics.
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
1. Barz, W., Reinhard, E. ZenkM.H., Plant Tissue Culture and . its Blotechnologmal
Apphcatlons
2. Fujiwara, A.,Plant Tissue Culture.
3. Trevor, A., Thorpe Frontiers of Plant Tissue Culture. :
4. Jain,M.S., Sopory, S.K.,Veilleux,R.E. In vitro Haploid Production in Higher Plants
5. Bho_]wam S.S., and Razdan,A.,Plant Tissue Culture : Theory and Practice. ~
6. Bajaj, Y.P.S. and A. Reinhard,A., Plant Cell, Tissue and Organ Culture Apphed and. .

Fundamental Aspects
7. Books published by Madhya Pradesh Hindi Granth Acadmey, Bhopal

Suggestive digital platforms/web links-Nil

Suggested equivalent online courses: MOOCS, SWAYAM.

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment :
Continuous Comprehensive 30
Evaluation (CCE)

Class Test Assignment/Presentation

External Assessment :
University Exam Section
Time : 03.00 Hours

Section(A) : Very Short Questions
Section (B) : Short Questions 70
Section (C) : Long Questions

Any remarks/suggestions:
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PRACTICAL PAPER

Part A - Introduction

Program : Honour/Research | Class: B.Sc. | Year: IV Year | Session :2024-25
Subject: Biotechnology S
1. | Course Code S4-BTEC1P
2. | Course Title Plant Biotechnology
3. | Course Type Core Course-1
(Core
Course/Discipline

Specific Elective/
“Elective/ Generic
Elective
/Vocational/....)

4. | Pre-requisites To study this course, Student must have Degree in Biotechnology

This course can be opted as an elective by the students of following
subjects Botany/Microbiology/Pharmacy/ Biochemistry/Chemistry.

3. | Course Learning | Upon completion of this course students will be able to:

outcomes
¢ Describe regulation of gene expression and implications for plant
transformation.
* Distinguish plant culture techniques and culture types.
e Evaluate several methods for stable and transient plant
transformation.
e Design strategies for plént genetic manipulation against biotic and
abiotic stressors.
¢ On completion of course, students should be able to gain basic skills in
plant biotechnology | ' -
6. | Credit Value 2
7. | Total Marks Max. Marks-100 | Min. Passing Marks: 35
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Part B — Content of the Course

@+ | Total No. of Lectures- Tutorials-Practical ( in hours per week): L-T-P:

Unit Topics Number of
Lectures _
(2 Hours Each)

1. Preparation of simple growth nuirient {(knop’s medium), 20
full strength, half strength, solid and liquid.
AR ] 2. Preparation of complex nuirient medium (Murashige &
' Skoog’s medium)
3. To select sterilize and prepare an explant for culture.
4. Significance of growth hommones in ¢cuiture medium.
1 5. To demonstrate various steps ¢f Microprepagation.
1 6. To Surface sterilization methods of expiants (seed leaf,
o ‘ inter node &root) and inoculation
eal T e 8 7. Establishment of callus culturss —ivom carrot
8. Cell suspension cultures
9. Protoplast isolation and culture
10. Antherculture
i 11. Agrobacterium mediated transformation
! 12. Synthetic seeds production
: I 2% -1 13. Secondary metabolites production in cells suspension
|
i

culture.
14. Isolation of DNA from plani tissue.
15. In vitro amplification of DNA by PCR.

Note: 70% of above are mandatory to perform.
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

2.
6.

Suggested Readings:
1.

Trevor A., Thorpe, Frontiers of Plant Tissue Culture.
Bhojwani, S.S. andRazdan,A.,Plant Tissue Culture : Theory and Practice.

Fundamental Aspects.

2. Jain,S. M, Sopory, S.K., Veilleux, R.E., In vitro Haploid Production in Higher Plants.
3.
4. Bajaj, Y.P.S. and Reinhard, A., Plant Cell, Tissue and Organ Culture, Applied and

Chawla, H. S.,Plant Biotechnology Laboratory Manual,IBH Publishing Company,(2008).

Swami,P. M., Laboratory Manual on Biotechnology, Rastogi Publications,(2009).

Suggestive digital platforms/web links- Nil

Suggested equivalent online courses: Coursera, NPTEL, Career’s 360

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Assignments (Charts/ Model Seminar / Rural
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Table work / Ekperiments

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 | Practical Record File 70

Total Marks : 100

Any remarks/ suggestions:

6 WAL
GO
SRR A%} .
n KGY 3 G na of
1. ¥ X ]
P y 8 GO 1;.0\0{-ﬂ {
ve . ot | 45702
of B apal-At
A3 <y, B
o et
e Wt
Qg T

Page 6 of 65




NgiS v

- e T 3 - g
FFA: ST, wor:drwedt. | T I [ 2024-25
IEARASERICTIRE
1 | 9TEIFH FT FIE S4-BTECIT
TSI FT 9T qTRY St Srenfaeht
TSR T THTL (1T FITHY 1
T/ RfEftaT afafes e
AT [EatFea/aa s
oA/ arHeEe/.....) _ Lk
4 | gatuar (Prerequisite) TH FY FT ALAT F4 F o0, w0 7 Fwg #57 erewge surfy
| F T ar
= 9rageHA Fi mforfaa f{odt F geEt g v s
T % =9 H AT A7 qHAT & FiaAT / Arem AT erst / wrey
| SRR |
5 | TSN AAAT F¥ TH UTSIHH % Q2T &4 9T BT e9H qEH 2
afverfRerat (e affr « S afv=fr F AT @ gt ¥ ofmds 5 fo
— fAfgarst w1 avia a3 7
1{GLO) * ITT HAGT TRATHT S HIdT TRy § SaC FT F |
» TRz $fiv aAford arew afadq F frg 72 at #1 goais
F
» SIS S esifas qmat F ey ey s faes 306 ¥ g
ot R+ 7 |
g | FHfez AT 4 _
7 | AT AR 3 30+70 AT I 37 35
et
- | 10“”“\\
prot ':j 18 GO Gr::“zm
pept. OF ! 10‘:rlgm 462020
garkatulien unve

Page 7 of 65




Wl - qr&d it Rvaasg

TSI H T GEAT-SEIIA- YT (7f womg s #): L-T-P:

TS

LD

qTeY % a8 T IR=9:
ufdertes afSes, aew Sas% w949 w1 9=y, qreT STy fit

O SWAT, TRT SaF qad9 F T qre deet sravaward; orew

Hifear - Fwgfuew v gew qrus ad, fifRar oRfsw, @iz |

Wy Weer, #fifear f T, wFeizE &1 9w o ga9g
ASTHTRT, TAelegd, Tergae™, oiel &1 qosia| Feore sae
AT AT HAAT AT qera, qNeT FTOGASAA (AT ST
CUERD) | -

12

qTRT S GAE & AT

aivEew qa4T ST T qF AT FT Ieqraq, At i 2w
ST F WeAw & A weed,  awEer gt wr
HTEHIITTRII, Tasheaer siv fafer ft w1 searew, G

HETETATEH & IT1eA, 0§99 3 g a=9 ¥ foro #ram

HEGIT AL, TervaTee Ha8+ T doae, 2R3 g4 o qarsfae
FT 9T ST I ST, AT T i 3aE ST,
CAIEEH, AT 37 TN Hag &7 Ieare

12

]

IR ATERIHAT ST IUTI=T F {org srgaitoren sAfrgi>

RS SHAITHFT AGATAF ATTFNT (TRIeAe FHT) F7 STIRT
Fh, a9 TEEEF A7 et fFguwr @y fg,
SR, HeTaraifa=) F1 ST 3% Fiege oftq i ag=m;
Fesz sftw & RFowar sie wrates fAgur ofadw, sefadt
ArETad, A3 TorTeT; Ao srfersaft gorredY; S w8

12

arfoas ATARET i< ATHT TgTHar  T7T

HTATHF 3T [T @e7o7| FY g6l qeeg F S 1 707 are
AEEAT & T A, IITGCOThIe WIAre -, AT FY qOrawT a7
ITEA| ATTAF Tg&IAT, .U UA. 9T, aw o . ug.d.ua.,

T.UF.TA.T., TH.UA.9T. 947, qaifos va §ifas gmte &
Aton stemm e o F=ifET

12

-
cdind

00 oy Page 8of65
acnn® ‘\ ,-jﬁfj'jl"_\




FESIEER IR R ERI

orrerATeft SfaTrelt 9t rswaE afge die #1 searea

Fre gfadrdt are: i vgy, 27 Fame, Frm gfadedy 99 are
FE GEM S AT RIS F AT IrEsE 9, 39 12
O AT F Ar geetaw qren fFefw v, fefm € e
TgAfe 9 IETERT F w9 § goSfAs oy 9yt § oheatst

L
3 1 k't' Vi o8 R
i BN of
e o C0of
-,C.C]l C [#] 3
He= B.‘Otac'ﬂ \J\GQL 0
{01 B! : an Al
Dep 5 - versty | v
wiiah Y
pak il

Page 9 of 65




T |- G 9a Teqg= qaree

TS [, Ha [, 37T TaTY

AT TETIT T AR/ qTST GHTEA/qT5T QT
LEEC Rt Ed
1. TsoYATS, TARIEE, A UH. UH. AT Foav UUE TaaTa I eriorhel T 19T -
2. GiETT U ied fe Feuw o
3. 34T, W, AT Wivead s wiie feog Femrw
4. H‘Tﬁﬁ,Q?Tﬁv_vﬁ,mﬁ,,uﬁgdu‘-’w,wf&ggw‘quu|s=rQFfE?ralqiwi;
5. WISTATHT UUE TSIETE — UH UF Wiz faeg Feue: o uvedfe-
6. ST AT HTUH UUE YAETE Wiz Ter, fZo uve iy Feee Uerize uve ; FreTiza
HAeuFey -
7. 7. 9. B Uor srpraft g weRTfare qeah

Feifaa Rfes wewid/ a9 ftiw - s

AT qHFT SATATIT ITSAFH: MOOCS, SWAYAM.

AT T - Sqeifea geais fafa:

F AT aaq qeaiwa AfEe
ey 3i=: 100
T ATIF qeaiwd (CCE) 3% : 30 farafa=merdi= adier (UE) & 70
AT e FATH 25 30
qqd AT9% qediswd (CCE): FETEAHE/ TEATHLT (IS29T)
AH AT (): fa o 71
IECIECIEDICR L1 ST (9): 9 91 70
T97- 03.00 =< ATHATT (7): & 309 97
F1E feoquft/q=ra:
O
e _—
o aG C‘L'ﬁh';-_oe
prol s 0oy
De‘?: O\BL,O \TJ anopa 22

Page 10 of 65




TS g9 gx

i T &1 - IR=T
FEFE CTAN [ =y | wwr:fgad. | AR TGS | @ 2024-25
Ay = T
1 | TTETEE FT A S4-BTEC1P
o | UTEIEA FT ofiE qreq S JrenfeRt
3 | ITTSIEH T HT (FI FH/ FITHE 1

Rfeas @rfafes saftes
[zt /St gafdeal

4 | @@= (Prerequisite)

TH FE 1 AeATT F & o, By 7 e 7 eremm sy
F BT |

TH UTSHHA I Aot gt F gy g v 35w
e & &7 # A7 S qFar g T/ AreF s /
FTHHT / ST e/ |

B RIGREREERE T

TH TSI % O 814 9T ST TOH Teq g

gferfeerat (e i « ST sfv=ate & Affaes & 9yt F aftewds 5 oo
[GIESIREIE L DT k-1

re=w) (CLO) « TR S AT S s S st e
« R &l o are afada F fore w2 a8t 1 geais
A H
« AfA%F T wStaF qamEt F e uew aEfos g F
for Torfiaat fRestrea e 7 |

WS HIT 2

I AT Fflrere 3i: 100 R[AAH IF s 35

Page 11 of 65




ART &- qrasd i RwEsg

T Y Fo GAT-SEIAA- YT (Ff Targ e /): L-T-P:

@ | R STEqT HY F&qT
(2 =/ =TET)
1. |7 e qras wreaw #7 Fwtor, qof, o, 3 qo a7 20
2. Sifest gro= "reay 7 [t '
3. UTRT FHIFHT I F forg wsareerie &1 947 qo faswao
4. 9T FATFTIAT § gl gTHIA 7 Aged
5. HTEHT TarTee F AT 57 71 yeofq Far
6. THHTTE ST, U, AACAIS AT T2 FEEsreor a9 g9y
e EAET
7. S ¥ Foqd Foa T TET
8. FIHT Ferra Hada
9. JIEICATEE AT AT Had
10. TTRTRTST e
1. T LT AR T weq T
12. 503 #is SR
13. 1T e Jadw F g1 s feererse 1
IeqTEA
14.9189 Sd% F STAT FT TIFH
15. 9187 STuAT 7 e g == @ R
Te:-SaAh T 7 70 TR afferd w7 § RefRa w0
e
o iiOTHALEAS

......

Page 12 of 65




AT - AT AeqIT §H1e9

TSI QEd e, §a¥ [eas, I Ta14

AT TEIF T A7/ ITST G Te/q75T |
EEC RS ED
. AT, W, AT Wivead 3w wie freyg Fewe

] ﬁﬁﬁ,wﬁwﬁ,wﬁ,,ﬁmﬁ,@ﬁ@%ﬁm@ﬁmﬁm
3. WISTATHT UUE TSR — UF UH wie {297 Fewe: oy uve §f3ey-

P

4. SIS A7 HTUH U0 YT e 1,297 uve e Femy uwerize uve ; wreTied
5. FTAAT TH.UH. TIET AT STRTRTRT STHRTLTeT e et qfsafnT s9+2008

6. TATHIIT.UH. TARTITAT HALA AF TTATEHTATST AT Tfeeshar2009
it Rfes @ewid/ aw Fiw-FaE

ﬁmﬂ THFE ATATEA ITSIHA: Coursera, NPTEL, Career’s 360

AT R e i SRSUEER SRR IERREIER])
= SETREal % | amgl _
FET | "a1e / SR Wi (FTaT)
TSRS (T /ATEe /A AT /AT T T/ TART
AT/STTRIT STET/STHT( Tt ) - ]
T S FF T/ RTITET T
(= fafSre) /efrenties =
FAAT_: 100
q?ré fﬂ?’-‘lﬁ; )-Q
W —
¢ R AGINY GO '1-‘1.—\L‘\'\}--‘-.\
‘L ‘UL%;;J(. & C,uordtl'\r.lzizrg\r
pept o.f Blotlicnl‘ e

Page 13 of 65




