
Bornman’s Medium

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

Bornman’s medium, while less widely known than Murashige and
Skoog (MS) or Gamborg’s B5 media, holds a significant place in
plant tissue culture, particularly for specific plant groups.
Its  development  stemmed  from  a  need  for  a  more  effective
medium tailored to the recalcitrant nature of certain plant
species, highlighting the importance of medium optimization
for successful tissue culture protocols.

Origin:

Bornman’s medium wasn’t developed by a single individual in a
single year like some other widely used media. Instead, it
represents  a  series  of  formulations  refined  over  time
primarily by researchers associated with the University of
Stellenbosch,  South  Africa,  beginning  in  the  1980s.  The
research focused on improving the in vitro regeneration of
woody plants, which often present challenges due to their
complex physiology and lower responsiveness to standard media.
Unlike MS medium, which was designed for a broader range of
plants, Bornman’s formulation aimed to address the specific
requirements  of  recalcitrant  species,  particularly  those
encountered in South African flora. The initial focus was on
improving shoot multiplication and rooting efficiencies. This
iterative approach led to several modified versions of the
medium,  optimized  for  different  plant  species  and  culture
types.

https://propagate.one/bornmans-medium/


Applications:

Bornman’s medium has proven particularly effective for the
propagation  and  regeneration  of  woody  plants,  including
species from the Eucalyptus, Acacia, and Protea genera. Its
applications extend to other challenging species, often those
exhibiting slow growth or low regeneration rates in standard
media like MS. Common applications include:

Callus  induction:  It  can  be  successfully  used  to
initiate  callus  formation  from  explants  (e.g.,  leaf,
stem, or root segments).

Organogenesis: The medium supports both shoot and root
organogenesis,  enabling  the  development  of  complete
plantlets from callus cultures or other explants.

Micropropagation:  It  finds  application  in  the  rapid
multiplication  of  elite  plant  clones,  vital  for  the
conservation and propagation of valuable germplasm.

Somatic  embryogenesis:  In  certain  species,  Bornman’s
medium  has  shown  efficacy  in  inducing  somatic
embryogenesis,  facilitating  large-scale  propagation
through embryo development.

Several  studies  have  showcased  its  success.  For  instance,
research demonstrated its superior performance compared to MS
media in the micropropagation of specific Eucalyptus species,
achieving notably higher multiplication rates and healthier
plantlets.

Formulation:

A  precise,  universal  Bornman’s  medium  formulation  isn’t



readily  available  due  to  its  iterative  development  and
species-specific  modifications.  However,  a  general
representation based on common components and concentrations
is  provided  below.  The  actual  concentrations  of  growth
regulators  (auxins  and  cytokinins)  are  highly  variable,
depending on the plant species and the specific culture stage
(callus induction, shoot multiplication, rooting).

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 175 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

CoCl₂·6H₂O 0.025 Cobalt source

Thiamine HCL 1.0 Vitamin B1

Nicotinic acid 1.0 Vitamin B3

Pyridoxine HCL 1.0 Vitamin B6

Myo-inositol 100
Osmolyte, growth

regulator

Sucrose 30000 Carbon source



Component
Concentration

(mg/L)
Role

Agar 8000 Solidifying agent

Auxins (e.g., NAA,
IBA)

Variable (0-5
mg/L)

Root development,
callus induction

Cytokinins (e.g.,
BAP, Kin)

Variable (0-5
mg/L)

Shoot development,
callus induction

Conclusion:

Bornman’s  medium  offers  several  advantages,  including  its
demonstrated efficacy for recalcitrant species and good shoot
multiplication  capabilities.  However,  its  less  standardized
nature,  compared  to  MS  or  B5,  can  pose  a  limitation.
Researchers often need to perform careful optimization of the
hormone concentrations to achieve the desired effects for each
target  plant  species.  MS  and  B5  media  provide  a  broader
adaptability for many plant species but may lack the specific
nutrient balance Bornman’s medium provides in some instances.
While  less  ubiquitous  than  these  alternatives,  Bornman’s
medium  retains  relevance  for  its  robust  performance
specifically in the propagation of woody plants and other
species  where  MS  and  B5  media  show  limited  success.  Its
continued use underscores the need for context-specific media
selection in plant tissue culture.


