Hormone-MODIFIED MS Medium

Hormone-Modified MS Medium: A Powerful
Tool in Plant Tissue Culture

Plant tissue culture is an indispensable tool used in plant
biotechnology to propagate plants under sterile conditions.
While the general public might be more familiar with
traditional methods of plant cultivation, scientists working
in the lab create ideal growth environments for plants on a
micro-level using carefully tailored nutrient media. Among
these, the Murashige and Skoog (MS) medium is one of the most
widely adopted standard media for plant cell, tissue, and
organ culture. In this blog post, we’ll dive deeper into an
important variant: Hormone-Modified MS Medium.

What is Hormone-Modified MS Medium?

Hormone-Modified MS Medium is a variation of the standard MS
medium, which has been modified by the addition or alteration
of specific plant growth hormones to direct plant development.
By introducing different concentrations of auxins (like NAA or
2,4-D) and cytokinins (like BAP or kinetin), researchers can
control processes like:

= Callus Induction
» Shoot Initiation
» Root Formation

- Organogenesis or Somatic Embryogenesis


https://propagate.one/hormone-modified-ms-medium/

The basic MS (Murashige and Skoog) medium provides essential
macronutrients, micronutrients, vitamins, and a carbon source
(usually sucrose) required for plant growth. However, the real
“magic” of hormone-modified MS medium lies in the precise
balance of auxins and cytokinins that factors into the control
and guidance of plant tissue development.

Applications of Hormone-Modified MS Medium

Various applications show the versatility of hormone-modified
MS medium, as it is customizable for different purposes
depending on species and desired results:

1. Callus Induction: When a high concentration of auxin
(Like 2,4-D) is added, tissue explants (such as leaves
or stems) can dedifferentiate into a mass of
undifferentiated cells called callus.

2. Shoot Regeneration: Shoot proliferation can be
encouraged by introducing higher <cytokinin
concentrations (e.g., BAP or kinetin), which helps
induce meristematic tissue growth and shoot formation.

3. Root Induction: Conversely, high auxin levels and lower
cytokinin concentrations promote root development, a
step vital in regenerating whole plants from organ
cultures.

4. Embryogenesis: Hormone-modified MS medium can be
utilized to stimulate somatic embryogenesis (the process


https://propagate.one/micropropagation-of-teucrium-fruticans-l-unlocking-the-potential-of-a-medicinal-and-ornamental-plant/

by which non-reproductive tissues give rise to plant
embryos). For some species, a cyclic blend of auxins and
cytokinins helps push embryogenic calli towards
differentiation.

Common applications include:

= Micropropagation of rare or disease-free plants.

= Genetic transformation, where transformed tissue can be
encouraged to regenerate properly.

- Conservation of endangered plant species through in
vitro approaches.

= In vitro breeding of crops for agronomic advantages such
as higher yield, disease resistance, and stress
tolerance.

Formulation of Hormone-Modified MS Medium (Per
Liter)

While the base MS medium remains constant, hormone-modified MS
medium involves altering the plant hormone combinations. Below
is the formulation for making 1 liter (1000 mL) of modified MS
medium, along with an example of hormone concentrations to
induce callus formation and shoot regeneration.

Base MS Medium Composition:



Component Concentration (mg/L)
Macronutrients
NH4NOs (Ammonium nitrate) 1650
KNOs (Potassium nitrate) 1900
CaCl2-2H20 (Calcium chloride) 440
MgS04-7H20 (Magnesium sulfate) 370
KH2P0s (Potassium dihydrogen phosphate) 170
Micronutrients
H3BOs (Boric acid) 6.2
MnS04-H20 (Manganese sulfate) 22.3
ZnS04+7H20 (Zinc sulfate) 8.6
KI (Potassium iodide) 0.83
Naz2Mo0O4-2H20 (Sodium molybdate) 0.25
CuS04-5H20 (Copper sulfate) 0.025
CoCl2:6H20 (Cobalt chloride) 0.025
Iron EDTA Complex
FeS04-7H20 (Ferrous sulfate) 27.8
Na2EDTA-2H20 (Disodium EDTA) 37.3
Vitamins
Myo-Inositol 100
Thiamine-HCl (Vitamin B1) 0.1
Pyridoxine-HCl (Vitamin B6) 0.5
Nicotinic acid 0.5
Carbon Source
Sucrose 30,000

Gelling Agent

Gellan gum or Agar
(for solid media)

Gelrite or Agar

6,000 (varies)




Hormone Addition (Example)

1. Callus Induction (High Auxin):

=2,4-D (2,4-Dichlorophenoxyacetic acid): 2 mg/L

- BAP (6-Benzylaminopurine): Absent (or low at 0.1 mg/L)

2. Shoot Proliferation (High Cytokinin):

- BAP (6-Benzylaminopurine): 2-3 mg/L

- NAA (Naphthaleneacetic acid): 0.1 mg/L

3. Root Induction (Auxin-Dominant):

= IBA (Indole-3-butyric acid): 0.5 mg/L

= BAP: 0.0 mg/L (or low at =0.1 mg/L)

Note: The precise hormone modifications depend on both the
plant species being cultured and the desired outcome. Above
formulations represent generic examples for callus induction,
shoot formation, and rooting experiments.




Final Steps: Preparation and
Sterilization

Once the ingredients are mixed, the pH of the medium should be
adjusted to 5.7-5.8 using dilute NaOH or HCl. The media 1is
then autoclaved at 121°C and 15 psi for about 20 minutes to
ensure sterility before use in the tissue culture environment.

Conclusion

Hormone-Modified MS Medium offers unprecedented control over
plant tissue development, allowing researchers to
intentionally steer which parts of the plant (roots, shoots,
or callus) are regenerated under sterile culture conditions.
By adjusting auxins and cytokinin levels, this indispensable
technique helps in clone propagation, regeneration of
genetically modified plants, and conservation initiatives.
Given its versatility, hormone-modified MS medium will
continue to play an essential role in the development and
application of plant biotechnology.



