
WORKSHOP ON PLANT TISSUE CULTURE 



NOTICE

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

Date: 9.2.2024
Venue : Department of Botany

Head, Dept of Botany
Prof. R.N.Deshmukh

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
production 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 
of plant cells.



PREPARATION OF SUITABLE NUTRIENT
MEDIA

 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 (HCl) dropwise.

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
 Ingredients:
 MS Basal Medium Powder 
 Sucrose (sugar)
 Vitamins (e.g., thiamine, pyridoxine, nicotinic acid)
 Plant Growth hormone
 Agar (if making solid medium)
 Distilled water



COMPOSITION OF MS MEDIUM FOR TISSUE 
CULTURE OF PLANT



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

SOUND 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
to proliferate and form an
undifferentiated mass of cells
known as callus. Callus formation
is influenced by factors such as
the type and concentration of
plant growth regulators in the
culture medium, as well as the
genotype and physiological state
of the explant.

 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
 Vigna 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 
turnover 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 HgCl2 followed by rinsing
and.

 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.

 Autoclaving uses steam under
pressure to sterilize materials,
eliminating the need for harsh
chemicals that can be harmful
to the environment and lab
personnel.

 Setting Parameters: Set the
autoclave parameters including
temperature, pressure, and
duration of sterilization. The
typical parameters for sterilizing
plant tissue culture media and
equipment are 121°C (250°F),
15 psi (1 atm), and 15-20
minutes. Adjust these
parameters based on the
specific requirements of the
items being sterilized.



INOCULATION

1. 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.

2. Inoculation:

• Open the culture vessel within the sterile workspace.

• Use sterile 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
prevent contamination.

3. Plugging 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



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
27°C are suitable for most plant tissue culture
applications, but this may vary depending on the
species and experimental conditions.

3. 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
procedures to ensure the health and viability of the
cultures.



OBSERVATION
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OBSERVATION



PLANT 

Preparation of cotton plugs
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TISSUE CULTURE
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WORKSHOP ARTICLE IN NEWSPAPER



CERTIFICATE 
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PARTICIPANTS  

DEPARTMENT OF BOTANY  



DEPARTMENT OF MICROBIOLOGY  



ResponseQuestion Sr.No. 
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Overall effectiveness of the 
training program?1)

Relevance of practical 
sessions?1)

Clarity of experimental 
results?1)

Faculty support and 
guidance?1)

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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