
Nitsch H Medium

Nitsch  H  Medium  in  Plant  Tissue
Culture:  Origins,  Uses,  and
Formulation

Origin:

Nitsch H medium, a cornerstone in plant tissue culture, traces
its origins to the pioneering work of J. P. Nitsch and C.
Nitsch in the 1960s. While the exact year of its initial
publication isn’t consistently cited across all sources, it
emerged  as  a  significant  improvement  upon  existing  media
formulations  around  the  mid-1960s.  Their  primary  goal  was
developing a medium optimized for the in vitro culture of
flowering plants, particularly focusing on the complexities of
reproductive  development  and  overcoming  recalcitrance  to
tissue culture in certain species. Unlike previous media, the
Nitsch formulation aimed for a more refined nutrient balance
mimicking the natural hormonal environment found within plant
tissues, leading to improved growth and differentiation in
several challenging plant groups.

Applications:

Nitsch H medium is widely recognized for its effectiveness in
various plant tissue culture applications. It’s particularly
valuable for:

Organogenesis: The formation of organs such as shoots
and  roots  directly  from  cultured  plant  tissues.  The
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balanced  nutrient  and  hormone  levels  in  Nitsch  H
facilitate the organized development of plantlets which
is crucial for successful micropropagation.

Callus induction: While not its primary strength, Nitsch
H can be employed to induce callus formation, though
other media might display superior capabilities in this
aspect.

Embryogenesis: The development of somatic embryos from
cultured cells, although the specific hormone additions
often need tailoring based on the plant species.

Nitsch H medium shows strong compatibility with several plant
families,  excelling  with  certain  species  in  the  Rosaceae
(roses,  apples),  Solanaceae  (tomatoes,  potatoes),  and  some
Orchidaceae  (orchids).  However,  its  suitability  varies
significantly  depending  on  the  genotype  and  the  type  of
culture  needed.  Its  success  often  relies  on  careful
optimization  through  hormone  adjustments.  The  success  of
Nitsch  H  in  micropropagation  of  woody  plants  has  been
documented  in  many  studies,  exhibiting  higher  shoot
multiplication rates compared to other basal media in certain
cases.

Formulation:

The exact formulation of Nitsch H medium can vary slightly
depending  on  the  laboratory  and  application.  However,  a
typical composition includes the following components:



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; buffers

pH

FeSO₄·7H₂O 27.8
Iron source (chelated iron

is often preferred)

MnSO₄·H₂O 2.2 Manganese source

ZnSO₄·7H₂O 0.86 Zinc source

KI 0.83 Iodine source

H₃BO₃ 6.2 Boron source

Na₂MoO₄·2H₂O 0.25 Molybdenum source

CuSO₄·5H₂O 0.025 Copper source

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
Growth regulator; osmotic

protection

Sucrose 30,000 Carbon source

Growth Regulators Variable

Auxins (e.g., NAA, 2,4-D),
Cytokinins (e.g., BA,
kinetin) are added

according to the specific
experimental needs

Common Modifications: The concentrations of growth regulators



(auxins and cytokinins) are highly variable and are adjusted
depending on the desired outcome (e.g., shoot proliferation
vs. root formation). The addition of other components (e.g.,
activated charcoal, polyamines) is also common in specialized
applications.

Conclusion:

Nitsch  H  medium  offers  several  strengths,  including  a
relatively  well-balanced  nutrient  composition  that  promotes
both shoot and root development in many plant species. It has
proven particularly valuable for recalcitrant woody species
and some orchids. However, its limitations include a potential
for lower stability of certain auxins in solution compared to
other media, and its suitability needs adaptation based on the
specific  plant  material.  Compared  to  alternatives  like
Murashige  and  Skoog  (MS)  medium  (more  widely  used  and
versatile) or Gamborg’s B5 medium (known for its suitability
for cereal crops), Nitsch H demonstrates higher efficacy in
defined cases but may not be universally superior. While newer
media formulations continue to emerge, Nitsch H medium remains
a  relevant  tool  in  plant  biotechnology,  especially  in
applications focusing on specific plant families where its
performance  has  proven  advantageous.  Its  continued  use
reflects its historical impact and enduring value in specific
contexts.


