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On the occasion of Dr. Panjabrao alias Bhausaheb
Deshmukh’s 125th Birth Anniversary year, R. T. M. Nagpur
University Centenary Year

Department of Botany in collaboration with Dept. of Microbiology, Shri
Shivaji Science College Congress Nagar Nagpur.

9 February, 2024
10 am Onwords

Botany Research Lab

Objective :The primary goal of the Plant Tissue
Culture Training Program was to provide a practical
understanding of Plant Tissue Culture Techniques to
B.Sc. lll students. Through this program, participants
were equipped with the necessary skills and
knowledge to engage effectively in tissue culture
methodologies..

Prof. Atul Bobdey Prof. Mahendra Dhore Prof. Rajendra Deshmukh
Coordinator Chairman & Principal Head
Dept. of Biotechnology Sctence College, Nagpur Dept of Botany

Coordinators
Dr. Pranita Gulhane Prof. Punita Tiwari

Organizers
Ms. Shruti Agrawal Ms. Aishwarya Zure
Ms. Mayri Bhad Ms. Nupur Deshmukh



NOTICE

Date: 9.2.2024
Venue/: Department of Botany
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Prof. R.N.Deshmukh
HEAD
DEPARTMENT OF BOTANY
HRI SHIVAJI EDUCATION SOCIETY
AMRAVATI'S SCIENCE COLLEGE
CONGRESS NAGAR, NAGPUR

All the students of B.Sc. SEM VI , Botany are here by
mformed that Department of Botany 1s organising
Workshop on Plant Tissue Culture technique. Interested
students can contact coordinator Dr Punita Tiwari.

093 T il
Coordinator
Prof. P.S. Tiwari



INTRODUCTION

Plant tissue culture refers to a set of techniques
used to grow and maintain plant cells, tissues, or
organs under sterile conditions in a nutrient
medium, to proliferate cells, each one of which can
be converted into whole plant.

This controlled environment allows researchers to
manipulate plant growth and development_in vitro
culture, or outside of the organism's natural
environment. Plant tissue culture is a valuable tool
in plant biology, agriculture, horticulture, and
biotechnology, enabling processes such as
micropropagation (mass cloning of plants), genetic
transformation, germplasm preservation, and
roduction of secondary metabolites.




TOTIPOTENCY

® Totipotency is the ability of plant cells to
regenerate into a whole plant under
appropriate conditions. This means that a
single plant cell, tissue, or even an organ has
the potential to develop into an entire plant
with shoots, roots, and leaves.

= Haberlandt (1902) developed initially the in
vitro technique to demonstrate the totipotency
f plant cells.




PREPARATION OF SUITABLE NUTRIENT
MEDIA

Preparation of Murashige and Skoog (MS) media is a
crucial step in plant tissue culture. MS medium is one
of the most commonly used nutrient media for the
growth and development of plant tissues in vitro

4 Ingredients:

J MS Basal Medium Powder

 Sucrose (sugar)

[ Vitamins (e.g., thiamine, pyridoxine, nicotinic acid)
 Plant Growth hormone

[ Agar (if making solid medium)

[ Distilled water
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O Adjusting pH:

® Check the pH of the medium using a pH meter or pH
indicator strips.

Adjust the pH to the desired range (typically around
pH 5.6 for MS medium) using potassium hydroxide
(KOH) or hydrochloric acid (HCI) dropwise.



COMPOSITION OF MS MEDIUM FOR TISSUE
CULTURE OF PLANT

Chemical Formula Concentration
Macronutrients (10 X) 100 mL/L
I itrate 5

f)\mn-u-?mum‘nnr ie NH.NO; 16

otassium nitrate 19.0

i ) KNO,
Calcium chloride : 4.4
i . CaCl,.2H,0
Magnesium sulfate M 3.7
o : ¢S0,.7H,0
Potassium dihydrogen L.
KH,PO,

orthophosphate
Micronutrients (100 X) 10 mL/L
Manganese sulphate MnSO,.4H,0 223
Zinc sulphate ZnS0,.7H,0 0.86
Potassium iodide Kl 0.086
Cupric sulphate CuS0O,.5H,0 0.0026
Sodium molybdate Na,Mo00,.2H,0 0.025
Cobalt (ous) chloride CoCl,.6H,0 0.0026
Boric acid H:BO, 0.62
Vitamin source (100 X) 10 mL/L
Nicotinic acid C¢HsNO, 0.05
Thiamine hydrochloride C,,H,;CIN,OS.HCI 0.01
Pyridoxine hydrochloride C4H,,N,0,.2HCI 0.05
Glycine CeH,,04 0.2
Iron source (100 X) 10 mL/L
Sodium EleA C|<)H|4N:OHNHQH30 2.78
Ferrous sulphate FeSO,.7H,O 3.72

yo-ingsitol 0.1 g (freshly add)
ﬁucros«.;l C,HsNO; 30¢g
thytagel
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PREPARATION OF COTTON PLUGS

= Preparing a cotton plug for plant tissue culture
involves ensuring sterility to prevent contamination of
the tissue culture medium and plant samples.

® Take a small amount of cotton and roll it into a tight
ball or cylinder shape.

= Ensure that the cotton plug is compact but not too
tight to prevent hindering airflow

OUND COMES WHILE REMOVING PLUG OF TEST TUBES




CALLUS CULTURE

® Callus culture is a technique used in plant tissue culture where
undifferentiated mass of cells, often arising from explants, is
cultured on a nutrient medium. Here's an overview of callus culture:

» 1. Initiation: The process begins by selecting and preparing the
explants. These can be various plant tissues such as leaf, stem,
root, or embryo. The explants are then placed onto a suitable
nutrient medium containing plant growth regulators (auxins and
cytokinins) that stimulate the formation of callus.

®» 2. Callus Formation: Over time,

the cells from the explant begin
oliferate and form an
undifferentiated mass of cells

influenced by factors such as
type and concentration of

lture medium, as well as the
enotype and physiological state

3. Subculture: Once callus has
formed, it can be sub-cultured
onto fresh medium to promote
further growth and proliferation.
Subculturing involves transferring
a portion of the callus onto a new
medium to prevent overcrowding
and maintain optimal growth
conditions.




SELECTION OF EXPLANT

® \igna radiata L., commonly known as mung bean, is
often used as an explant in plant tissue culture for
several reasons:

» 1. Ease of Culture: Mung bean is relatively easy to grow
and maintain under laboratory conditions. It has a
shoVigna radiata L., commonly known as mung bean, is
often used as an explant in plant tissue culture for
several reasons:

» 2. Ease of Culture: Mung bean is relatively easy to grow

and maintain under laboratory conditions. It has a short
life cycle and can be grown quickly, allowing for rapid
rnover of tissue culture experiments.

3. High Regeneration Potential: Mung bean exhibits
high regeneration potential from various explant
sources, including cotyledonary nodes, hypocotyls,
shoot tips, and embryogenic callus. This makes it
suitable for a wide range of tissue culture applications,
including somatic embryogenesis and shoot
regeneration.

4. Genetic Stability: Mung bean is known for its genetic
stability in tissue culture, meaning that the regenerated
plants tend to retain the characteristics of the parent
plant. This stability is essential for maintaining the
desired traits during mass propagation or genetic
transformation experiments.




EXPLANT SELECTION & PREPARATION




STERILIZATION OF EXPLANT

= Before initiating tissue culture, plant
materials, such as explants (e.g., leaf
segments, shoot tips, or embryos), are
surface sterilized to eliminate external
contaminants.

= This typically involves washing the plant
material with a disinfectant solution i.e.
70% alcohol or HgCI2 followed by rinsing

This helps step helps to ensure that the
surface-sterilized plant material is free
from any residual contaminants.




STERILIZATION

» Method using for sterilization of all equipment's required
for plant tissue culture is Autoclaving (steam under
pressure) :

» Autoclaves can sterilize a variety of materials commonly
used in plant tissue culture, including culture media,
glassware, surgical instruments, and other equipment.
This versatility makes it a practical choice for sterilizing a
range of items needed in tissue culture experiments.

®» Autoclaying uses steam under
pressure to sterilize materials,
eliminating the need for harsh

® Sefting Parameters: Set the
aytoclave parameters including
temperature, pressure, and
uration of sterilization. The
pical parameters for sterilizing
lant tissue culture media and
quipment are 121°C (250°F),
15 psi (1 atm), and 15-20
minutes. Adjust these
arameters based on the
pecific requirements of the
ems being sterilized.




INOCULATION

. Assembling the Workspace:

Sterilize the workspace, including the laminar flow hood
or sterile work area, by UV light or other suitable methods.

Gather all necessary tools and materials, including sterile
forceps, scalpels, culture vessels (e.g., Petri dishes, test
tubes, or culture flasks), and culture medium.

. Inoculation:
Open the culture vessel within the sterile workspace.

erile forceps or a scalpel to carefully transfer the
sterilized explants onto the surface of the culture medium.

Place the explants onto the medium in a predetermined
arrangement, taking care to avoid overcrowding.

Close the culture vessel immediately after inoculation to
revent contamination.

lugging and Labeling:

plug the culture vessel to maintain sterility and prevent
evaporation.

Label each culture vessel with relevant information such as
the date of inoculation, type of explant, culture medium
composition, and any other pertinent details



INOCULATION
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INCUBATION

Incubation refers to the period during which the
cultured explants or cells are placed in a controlled
environment to promote their growth, development,
and/or regeneration. Here's a detailed explanation of the
incubation process:

1. Controlled Environment: Cultured explants or cells
are placed in culture vessels (e.g., Petri dishes, test
tubes, or culture flasks) containing a suitable nutrient
medium. These vessels are then placed in a growth
chamber or incubator where environmental
conditions such as temperature, light, humidity, and
gas/composition can be precisely controlled.

2. Temperature: temperatures ranging from 25°C to
°C are suitable for most plant tissue culture
pplications, but this may vary depending on the
pecies and experimental conditions.

Lighting: Depending on the requirements of the
cultured plant material. 16hrs light and 8 hrs dark




5. Duration: The duration of incubation varies
depending on the specific objectives of the tissue
culture experiment. It may range from a few days to
several weeks or even months, depending on factors
such as the rate of growth and development of the
cultured tissues, the desired outcomes of the
experiment, and the experimental protocol being
followed.

6. Monitoring: Throughout the incubation period, the
cultured tissues are regularly monitored for signs of
growth, contamination, or other abnormalities. This
may involve visual inspection, measurement of growth
parameters, and periodic subculture or maintenance
progedures to ensure the health and viability of the




OBSERVATION
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OBSERVATION
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TISSUE CULTURE

B GPS Map Came

Inoculation Selection of explant
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CERTIFICATE DISTRIBUTION
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WORKSHOP ARTICLE IN NEWSPAPER
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CERTIFICATE

Al o, Shri Shivaji Education Society Amravati’s el (§
il g;, SCIENCE COLLEGE, CONGRESS NAGAR, NAGPUR E{z\fﬁg 1

Accredited with CGPA of 3.51 at ‘A+' Grade by NAAC, Bangalore

M A College with Potential for Excellence |

H An Institutional Member of APQN -
Recognized Center for Higher Learning & Research

A Mentor College under Paramarsh Scheme of UGC, New Delhi

A Mentor College under Paris Sparsh Scheme of Maharashtra State

- Dept. of Botany in collaboration with Dept. of Microbiology —

i Workshop on Plant Tissue Culture Technique (WPTCT-2024) i
9th February 2024

I CERTIFICATE OF PARTICIPATION I

L This certificate is hereby awarded to MM S ... soe s ssnsmines ais i srsasnpnsnsvmisnss i minpnsmis o inmmss | B
from Science College, Congress Nagar, Nagpur for participating in “Workshop on
~| Plant Tissue Culture Technique (WPTCT-2024)"” organized by Dept. of Botany in |-
collaboration with Dept. of Microbiology on 9% February 2024 at Botany
7] Research Lab., Science College, Congress Nagar, Nagpur. n

Dr. Pranita Gulhane Prof. Atul Bobdey Prof. Mahendra Dhore Prof. Rajendra Deshmukh Prof. Punita Tiwari
WPTCT Coordinator Cordinator- Microbiology Principal HoD- Botany WPTCT Coordinator




ATTENDANCE OF STUDENTS
PARTICIPANTS

DEPARTMENT OF BOTANY

Iy | NameOfStudents ON_“'—““‘ ‘Signature \
Ku | ADMANE TANVI RAVINDRA To& /_‘!Lw* ‘
Ku | BAWANKAR VAIDEHEE PRAKASH W
Ku | BHANDARKAR TORAL SURESH P Lo

Ku | BHONDE SAKSHI PRASHANT
Ku | BURADE JANHAVI NARENDRA

Ku | CHAUDHARI KETAKI PRAKASH

Ku | CHIPATE TANAYA PRAVIN

Ku | CHUNCHUWAR SAKSHI RAJESH

Ku | DIGERSE YASH ULHAS

Ku | DHAPKE SAKSHILAUIT

Ku | DURBULE RASIKA RAJESH

Ku | GAIDHANE YOGITA KESHAV
x Ku | GOUTAM SHINJAN RUPESH

Ku | INWATE DEVESHRI RANJEET

Ku | KAKDE DIVYA YUVARA

Ku +| KHANDARE PRASHIK PRAKASHRAQ
Ku KOTHE UTKARSHA VINOD
KOHAD HARSH SANJAY

Ku MAHALE SAKSHI GOPAL
Ku PA‘NDIY JANVI DINESH
Ku | PANDA VAISHNAVI PRAMOD KUMAR
Ku | SINGH DIVYA RAKESH

V Ku | SONTAKKE SRUSHTISIDHARTH

Ku | WADE ARYA ULHAS
Ku | BANGALE SWARUP VUAY
BHADANGE SARANG SANJAY




DEPARTMENT OF MICROBIOLOGY
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Action Taken Report

The Plant Tissue Culture Training Program led by Prof. Punita
Tiwari significantly enhanced B.Sc. III students' practical skills
and theoretical understanding of tissue culture techniques. Key
areas covered included media preparation, sterilization, explant
handling, and observation. The program yielded successful
callus proliferation results and fostered valuable intercollegiate
collaboration and industrial exposure. Overall, it provided
students with essential skills for further studies or careers in
biotechnology and plant sciences.
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