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BDS Medium (Gamborg B5 Derivative)
in Plant Tissue Culture: Origins,
Uses, and Formulation

Origin:

BDS medium, a derivative of Gamborg’s B5 medium, doesn’t have
a singular, clearly documented "origin" in the way that
Murashige and Skoog (MS) medium does. It’s more accurate to
describe it as a family of media formulations based on
modifications of Gamborg’s original B5 medium, developed by
Ole Gamborg and colleagues in the early to mid-1960s. B5
itself was initially designed for the in vitro culture of
suspension cultures of various plant cells, including those of
soybean and carrot. The goal was to create a defined nutrient
medium that supported rapid and consistent cell growth in
suspension, a necessary step in the development of plant cell
biotechnology at the time. The exact year of its initial
publication is debated, with various publications citing
slightly different years around the 1960s. The subsequent
modifications leading to variations known as "BDS" emerged
over time as researchers adapted B5 to specific plant species
and culture types, fine-tuning the composition for optimal
results. "BDS" isn’t a formally standardized acronym like MS;
it represents a range of empirically derived modifications of
B5.

Applications:
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BDS media, in its various modified forms, finds applications
across several plant tissue culture techniques. While not
universally superior to other media, its versatility makes it
suitable for:

» Callus induction: BDS is effectively used to initiate
callus formation from various explants (e.g., leaf,
stem, root segments). Its balanced nutrient composition
supports cell division and dedifferentiation.

= 0rganogenesis: Modified BDS media, through careful
manipulation of plant growth regulators (PGRs) such as
auxins and cytokinins, can promote the development of
shoots and roots from callus tissue, enabling plant
regeneration.

= Shoot proliferation: Specific BDS formulations,
typically with higher cytokinin levels, are used for
efficient shoot multiplication from nodal segments or
pre-existing shoots.

= Rooting: Similarly, adjusting the PGR balance in BDS, by
increasing auxins and reducing cytokinins, promotes root
development in shoots, enabling the successful
establishment of plantlets ex vitro.

BDS shows particular success with certain plant families,
including species from the Solanaceae (e.g., tomatoes,
potatoes, tobacco) and certain woody plants though its
adaptations vary across the many species. There isn’t one
definitive large-scale study highlighting BDS’s superiority
over other media; rather, its effectiveness is demonstrated in
numerous smaller publications specific to plant species and
experimental conditions.



Formulation:

The specific formulation of BDS media varies considerably
depending on the intended application and the plant species.
There is no single "standard" BDS; instead, researchers modify
the base B5 medium to optimize specific aspects. A typical
base might resemble this (note variations are common even in
these components):

Component Concentration Role
(mg/L)
NH2NO 3 1650 Nitrogen source
KNO 4 1900 Nitrogen and potassium
source
CaCl: 440 Calcium source
MgS0s - 7H20 370 Magnesium and sulfur
source
FeS0a4-7H20 27.8 Iron source
MnS04-H20 2.2 Manganese source
ZnS04 -7H20 0.86 Zinc source
KI 0.83 Todine source
Naz2Mo04 -2H20 0.25 Molybdenum source
CuS04-5H20 0.025 Copper source
CoCl2-6H20 0.025 Cobalt source
Nicotinic acid 0.5 Vitamin
Pyridoxine HCl 0.5 Vitamin
Thiamine HC1 0.1 Vitamin
Glycine 2 Amino acid




Concentration

Component Role
P (mg/L)
Osmolyte and growth
Myo-inositol 100 y grow
regulator
Sucrose 30000 Carbon source

Auxins (e.g., NAA,
Variable 2,4-D), Cytokinins
(e.g., BAP, Kin)

Plant growth
regulators

The concentrations of plant growth regulators (PGRs) are
critically important and are adjusted depending on the
specific objective (callus induction, shoot proliferation,
rooting). Different auxin:cytokinin ratios will induce
different responses. Other modifications may involve the
addition of other vitamins or amino acids, or changes in the
concentration of macronutrients based on the plant species and
its specific requirements.

Conclusion:

BDS medium, while lacking the formal standardization of MS
medium, represents a valuable and adaptable tool in plant
tissue culture. Its strengths lie in 1its efficiency for
various plant species including those challenging to cultivate
in vitro, its relatively simple formulation, and its potential
for modification to suit specific needs. Limitations include
variations in performance across different plant species
requiring specialized adaptation, and it might not be the most
suitable medium for all types of culture (e.g. certain orchids
or recalcitrant species). Compared to MS medium, BDS often
exhibits improved results in specific cases but lacks the
widespread documentation and standardization making direct
comparison difficult in general. It continues to find
relevance in modern plant biotechnology, especially 1in
targeted applications within specific research projects, and



is an example of the ever-evolving flexibility in in vitro
plant culture techniques.



