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Anderson’s  Rhododendron  Medium  in
Plant  Tissue  Culture:  Origins,
Uses, and Formulation

Anderson’s  Rhododendron  medium,  while  not  as  ubiquitously
known as Murashige and Skoog (MS) or Gamborg B5 media, holds a
significant place in plant tissue culture, particularly for
woody  plants.  Its  development  stemmed  from  the  specific
challenges  inherent  in  propagating  certain  recalcitrant
species, demonstrating the continuing need for tailored media
formulations in plant biotechnology.

Origin:

Unlike  MS  and  B5  media,  which  were  designed  for  broad
applications  across  many  plant  species,  Anderson’s
Rhododendron  medium  was  formulated  specifically  for
Rhododendron  species.  It  wasn’t  developed  by  a  single
researcher  in  a  single  year  but  rather  emerged  through  a
series  of  experiments  conducted  primarily  in  the  mid-20th
century by researchers working on Rhododendron propagation.
The exact timeline and individuals involved are not as clearly
documented as with MS medium, but the work built upon existing
knowledge of nutrient requirements for woody plants, adapting
it to the specific needs of Rhododendron. The original purpose
was to improve the efficiency and reliability of Rhododendron
propagation via tissue culture, addressing the difficulties
associated  with  traditional  methods  like  cuttings.  This
involved optimizing nutrient levels, particularly in relation
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to nitrogen and phosphorus, to promote healthy growth and
shoot  proliferation,  overcoming  the  relatively  low
regenerative  capacity  often  seen  in  woody  plants.

Applications:

Anderson’s Rhododendron medium is primarily employed for the
in  vitro  propagation  of  Rhododendron  and  other  ericaceous
plants (plants in the Ericaceae family, including blueberries,
cranberries, and azaleas). Its success stems from its ability
to support various aspects of plant tissue culture, including:

Callus induction: Providing the appropriate balance of
nutrients and plant growth regulators allows for the
efficient  initiation  of  callus  from  explants  (plant
tissues used for propagation).

Shoot proliferation: By manipulating the concentration
of  cytokinins  (plant  hormones  promoting  shoot
development),  Anderson’s  medium  effectively  induces
multiple shoot formation from callus or nodal segments.

Rooting:  The  addition  of  auxins  (plant  hormones
promoting root development) to the medium initiates root
formation  in  the  regenerated  shoots,  enabling  the
production  of  plantlets  ready  for  acclimatization  to
greenhouse conditions.

Micropropagation:  The  overall  process  of  creating
numerous copies of a plant through tissue culture relies
heavily  on  media  like  Anderson’s  for  efficient
multiplication  of  valuable  genotypes.

While the precise results vary with the specific Rhododendron
cultivar, numerous studies have demonstrated its effectiveness



in improving propagation rates and reducing the time required
to generate mature plants compared to traditional methods.
Successes have been reported in both commercial and research
settings.

Formulation:

A precise, universally agreed-upon formulation for Anderson’s
Rhododendron medium is harder to define than for MS or B5
media  due  to  its  evolutionary  nature.  Variations  exist
depending on the specific application and the recalcitrance of
the  plant  material.  However,  a  typical  formulation  would
include the following components:

Component
Concentration

(mg/L)
Role

NH₄NO₃ 1650-1950
Primary nitrogen

source

KNO₃ 1900-2200
Potassium and
nitrogen source

CaCl₂·2H₂O 440-500 Calcium source

MgSO₄·7H₂O 370-440
Magnesium and sulfur

source

KH₂PO₄ 170-200 Phosphorus source

FeSO₄·7H₂O 27.8-33.2 Iron source

MnSO₄·H₂O 2.2-2.7 Manganese source

ZnSO₄·7H₂O 0.22-0.27 Zinc source

KI 0.83-1.0 Iodine source

CuSO₄·5H₂O 0.025-0.03 Copper source

Na₂MoO₄·2H₂O 0.25-0.3 Molybdenum source

H₃BO₃ 6.2-7.5 Boron source

Thiamine HCl 1.0-1.2 Vitamin B1



Component
Concentration

(mg/L)
Role

Nicotinic acid 1.0-1.2 Vitamin B3

Pyridoxine HCl 0.5-0.6 Vitamin B6

Sucrose 30,000 Carbon source

Agar 8-10,000 Gelling agent

Plant growth
regulators

Variable
Auxins (e.g., IBA,
NAA) & Cytokinins
(e.g., BAP, Kin)

The  concentrations  of  plant  growth  regulators  (auxins  and
cytokinins) are particularly crucial and need to be optimized
empirically depending on the developmental stage, the specific
Rhododendron  cultivar,  and  the  desired  outcome  (callus
induction, shoot proliferation, or rooting).

Conclusion:

Anderson’s Rhododendron medium represents a successful example
of a specialized tissue culture medium tailored to the needs
of a specific plant group. Its strengths lie in the improved
efficiency of Rhododendron propagation and its suitability for
other ericaceous plants. However, its limited applicability to
a narrow range of species is a key limitation. Unlike MS
medium, which has wider applicability across many dicots and
some monocots, or B5 medium, often used for cell suspension
cultures, Anderson’s medium remains a more specialized tool.
While current research often favors using MS medium or its
modifications  as  a  baseline  even  for  more  recalcitrant
species,  Anderson’s  medium  holds  a  valuable  place  in  the
history  and  practice  of  ericaceous  plant  propagation,
showcasing the importance of targeted medium optimization to
overcome specific challenges in plant tissue culture.
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