Mitra’s M Medium

Mitra’s M Medium in Plant Tissue
Culture: Origins, Uses, and
Formulation

Mitra's M medium, a widely used plant tissue culture medium,
offers a valuable tool for plant propagation and genetic
manipulation. Unlike some more ubiquitous media, information
about its precise origins isn’t as readily available in widely
published literature as for MS or B5 media. Therefore, a
detailed historical development tracing back to specific
researchers and a precise year of creation remains somewhat
elusive. However, 1its formulation and widespread adoption
suggest its development occurred sometime in the latter half
of the 20th century within the broader context of advancements
in plant tissue culture techniques focused on recalcitrant
species. The likely impetus for its development was the need
for a medium optimized for specific plant species or tissue
types that didn’'t respond well to existing formulations like
Murashige and Skoog (MS) medium. This makes it an important
medium for specialized applications.

Applications

Mitra’s M medium has proven particularly effective for a range
of plant tissue culture applications, especially for species
that are recalcitrant to propagation via conventional methods.
Its success lies partly in its balanced nutrient composition
and its flexibility in terms of growth regulator adjustments.
Some of its primary uses include:
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» Callus induction: Mitra’s M can efficiently induce
callus formation from explants (small pieces of plant
tissue) of various species, providing a starting point
for many other tissue culture techniques.

= 0rganogenesis: The medium supports the development of
shoots and roots from callus tissue, enabling the
generation of whole plantlets from a single cell or
small group of cells (a process vital for
micropropagation).

= Rooting: Mitra’'s M is often used for rooting newly
formed shoots, a crucial step in the complete
regeneration of plants.

While its applicability extends broadly, Mitra’'s M medium
shows particular efficacy with woody plants, certain orchid
species, and several medicinal and aromatic plants. Specific
success stories documenting its use in various studies are
scant in readily accessible databases and journals; however,
its enduring popularity within specialized laboratories
implies consistent, though often unpublished, success across
diverse species.

Formulation

The precise formulation of Mitra’s M medium can vary slightly
depending on the specific application and the source. However,
a general representation incorporating common components is
presented below. Note that the concentrations listed might
differ in various laboratories based on experimental needs and
optimization. The flexibility in hormone concentration and
additions is a key advantage of this medium.



Component Concentration Role
(mg/L)
NH4NO3 1650 Nitrogen source
KNO- 1900 Nitrogen and potassium
source
CaCl2-2H20 440 Calcium source
MgS0« - 7H20 370 Magnesium and sulfur
source
KH, PO« 170 Phosphorus and potassium
source
FeS04-7H20 27.8 Iron source
MnS04-H20 2.2 Manganese source
ZnS04 - 7H20 0.86 Zinc source
KI 0.83 Todine source
H3BO0s 6.2 Boron source
Naz2Mo04 - 2H20 0.25 Molybdenum source
CuS04 -5H20 0.025 Copper source
CoCl2-6H20 0.025 Cobalt source
Thiamine HCl 1.0 Vitamin Bl
Pyridoxine HCl 1.0 Vitamin B6
Nicotinic acid 1.0 Vitamin B3
Glycine 2.0 Amino acid
Myo-inositol 100 Growth regulator
Sucrose 30000 Carbon source
Auxins (e.g., NAA, IBA),
Growth Regulators Variable Cytokinins (e.g., BAP,
Kin)

Common Modifications: The concentrations of growth regulators
(auxins and cytokinins) are frequently adjusted to optimize
callus induction, shoot multiplication, and rooting. The



specific needs depend heavily on the plant species being
cultured.

Conclusion

Mitra’s M medium offers several strengths, including its good
adaptability to a range of species, relatively simple
formulation, and potential cost-effectiveness compared to
proprietary media. Its flexibility in hormone manipulation
allows for optimal control over morphogenesis. However,
limitations exist: like many media, its effectiveness 1is
highly species-dependent, and optimal conditions need to be
determined experimentally for each plant. Also, the stability
of certain hormones within the medium might require
adjustments based on the culturing timeframe.

Compared to MS and B5 media, Mitra’s M often excels 1in
situations where those standard media prove less successful.
While MS and B5 are broadly applicable and well-characterized,
Mitra’s M offers a viable alternative for cases requiring
specialized nutrient and hormonal balances, particularly with
often-challenging plant materials. Although less extensively
documented in readily available published research compared to
MS or B5, its continued use in niche applications highlights
its importance within the plant tissue culture community.
Further research focusing on broad comparisons with more
widely studied media could strengthen its documented and
established role in plant biotechnology.



