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MSPM (Microtuberization Medium for
Potatoes) in Plant Tissue Culture:
Origins, Uses, and Formulation

Origin:

The  development  of  a  specialized  medium  for  potato
microtuberization,  now  often  referred  to  as  MSPM
(Microtuberization Medium for Potatoes), doesn’t trace back to
a single defining moment or a specific research team named as
its  creators.  Instead,  its  evolution  reflects  a  gradual
refinement  of  plant  tissue  culture  techniques  applied  to
potatoes. The early 1980s and 90s saw significant advancements
in  potato  tissue  culture,  with  researchers  focusing  on
improving  protocols  for  rapid  multiplication  and  efficient
microtuber production. Various media formulations, often based
on  established  basal  media  like  Murashige  and  Skoog  (MS)
medium,  were  modified  and  tested  to  optimize  microtuber
formation. The "MSPM" designation emerged more as a collective
term for these optimized formulations rather than a uniquely
named and published medium. The specific composition varied
based on the objectives (e.g., size of microtubers, number of
microtubers  per  explant)  and  the  potato  cultivar  used.
Therefore, pinpointing an exact year or research group as the
"originator"  is  difficult.  The  success  of  these  efforts
stemmed  from  a  better  understanding  of  the  hormonal
requirements and nutritional needs of potato explants during
microtuber development.
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Applications:

MSPM media are primarily used for in vitro potato microtuber
production.  Microtubers  are  small,  potato-like  structures
formed  from  cultured  plant  tissues,  offering  a  rapid  and
efficient method for clonal propagation. They act as a bridge
between tissue culture and field planting, enabling the mass
production of disease-free potato planting material. While the
exact composition may vary, the core applications of these
media remain consistent:

Tuberization  Induction:  MSPM  media  are  formulated  to
induce the formation of microtubers from various potato
explants,  including  nodal  segments,  leaf  discs,  and
shoot  tips.  The  precise  hormonal  balance  within  the
medium plays a crucial role in triggering tuberization.

Microtuber Development: The media provides the necessary
nutrients and growth regulators to ensure the healthy
development  of  microtubers  to  a  desirable  size  and
yield. This includes adequate supply of carbohydrates
and nitrogen sources for growth.

Plant  Regeneration:  Though  less  prominent,  some  MSPM
formulations are designed to facilitate the regeneration
of whole plants from microtubers, thereby completing the
micropropagation cycle. This often involves a shift to a
different media formulation after microtuber formation.

Numerous studies have reported the successful application of
MSPM-like  media  to  various  potato  cultivars,  resulting  in
increased microtuber yields and improved plantlet development.



However,  finding  specific  papers  naming  "MSPM"  will  be
difficult;  look  instead  for  articles  focusing  on  potato
microtuberization  and  the  different  media  compositions
employed—many  of  which  would  fall  under  the  general  MSPM
designation.

Formulation:

A typical MSPM medium is a modification of a basal medium
(often MS) supplemented with specific growth regulators and
additional nutrients tailored for microtuber formation. There
isn’t  a  standardized  MSPM  formulation.  However,  a
representative formulation might include (concentrations are
approximations and can vary significantly based on the potato
cultivar and specific research goals):

Component
Concentration

(mg/L)
Role

NH₄NO₃ 1650 Nitrogen source

KNO₃ 1900
Nitrogen and potassium

source

CaCl₂·2H₂O 440 Calcium source

MgSO₄·7H₂O 370
Magnesium and sulfur

source

KH₂PO₄ 170 Phosphorus source

FeSO₄·7H₂O 27.8 Iron source

MnSO₄·H₂O 22.3 Manganese source

ZnSO₄·7H₂O 8.6 Zinc source

KI 0.83 Iodine source

H₃BO₃ 6.2 Boron source

Na₂MoO₄·2H₂O 0.25 Molybdenum source

CuSO₄·5H₂O 0.025 Copper source



Component
Concentration

(mg/L)
Role

CoCl₂·6H₂O 0.025 Cobalt source

Thiamine HCl 1.0 Vitamin B1

Pyridoxine HCl 0.5 Vitamin B6

Nicotinic acid 0.5 Vitamin B3

Myo-inositol 100 Myo-inositol

Sucrose 30,000-40,000 Carbon source

Gibberellic Acid
(GA₃)

0.1-5.0
Stimulates stem

elongation

Abscisic Acid (ABA) 0.1-1.0 Promotes tuberization

Others (optional) Varies
Depending on the
researcher’s
requirements.

Common Modifications: The concentrations of growth regulators
(especially gibberellic acid and abscisic acid) are frequently
adjusted to optimize tuberization based on the potato genotype
and desired microtuber size.

Conclusion:

MSPM  media,  despite  lacking  a  singular,  formally  defined
formulation, represents a class of tailored media crucial for
efficient potato microtuberization. Its strengths lie in its
ability to induce and support the development of numerous
microtubers from a single explant, leading to rapid clonal
propagation.  It’s  relatively  cost-effective  compared  to
alternative approaches. However, it has limitations including
the  potential  need  for  genotype-specific  optimizations  and
requires careful control of environmental conditions (light,
temperature).



Compared to widely used media like MS and B5, MSPM media are
characterized  by  specific  modifications  targeting  tuber
development, including adjusted macronutrient ratios and the
strategic addition of growth regulators like ABA. MS and B5,
while suitable for general plant tissue culture, may not be as
effective  for  inducing  microtuberization.  MSPM’s  continued
relevance in modern plant biotechnology rests on its role in
accelerating potato breeding programs and providing disease-
free  planting  material,  contributing  significantly  to  food
security.


