Broad-Leaved Tree Medium
(BTM)

Broad-Leaved Tree Medium
(BTM): A Key Tool for Tree
Species Propagation

Introduction

Tissue culture has become a cornerstone technique for the
propagation of plants, particularly with difficult-to-
cultivate species. Among the many specialized media
formulations available for specific plants, Broad-Leaved Tree
Medium (BTM) stands out for its utility in supporting the in
vitro growth and development of broad-leaved trees. This blog
post will take a closer look at what BTM is, its applications,
and provide a detailed formulation for those interested in
using it for their tissue culture work.

What is Broad-Leaved Tree Medium
(BTM) ?

The Broad-Leaved Tree Medium (BTM) is a specialized plant
tissue culture medium designed to support the growth,
maintenance, and propagation of a wide variety of broad-leaved
tree species. The specific nutrient composition of BTM 1is
tailored to meet the unique requirements of trees such as oak,
beech, maple, and birch, which tend to have more demanding
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nutrient needs compared to herbaceous species.

BTM is particularly popular in both research and commercial
contexts, where it is used for:

- Propagation of tree species from seeds or explants:
Encouraging the formation of adventitious shoots, roots,
or the proliferation of callus tissue in vitro.

- Conservation efforts: Supporting the multiplication of
endangered tree species or regenerating individuals from
scarce germplasm resources.

- Forest biotechnology applications: This can include
genetic modification, mutation breeding, or large-scale
clonal propagation of broad-leaved tree species.

Thanks to the precise control over environmental factors that
tissue culture allows, tree species that may be slow-growing,
challenging to propagate through conventional means, or
difficult to breed can be grown efficiently in vitro using
BTM.

What 1s the Composition of BTM?

BTM contains a balanced mix of macro- and micronutrients,
vitamins, and growth regulators that cater specifically to the
nutritional needs of broad-leaved trees. Its components are
often based on formulations adapted from widely used media
(such as Murashige & Skoog medium), but with specific
adjustments to better suit tree species. These include higher
concentrations of certain macronutrients, micronutrients, and
supplements to foster optimal growth and development of woody
plant species.



Below is a basic per liter formulation of BTM:

1. Macronutrients (mM/L)

= Nitrogen (as NHzNOs3): 20.0 mM

- Potassium (as KNOs): 20.0 mM

= Calcium (as CaCl:2-2H20): 3.0 mM

- Magnesium (as MgS02-7H20): 1.5 mM

= Phosphorus (as KHz2P0s): 1.25 mM

2. Micronutrients (mg/L)

= Boric Acid (H3BO0s): 6.2 mg/L

 Manganese Sulfate (MnS04-H20): 22.3 mg/L
= Zinc Sulfate (ZnS04-7H20): 8.6 mg/L

» Potassium Iodide (KI): 0.83 mg/L

= Molybdenum (as NazMo0a4-2H20): 0.25 mg/L
= Copper Sulfate (CuS04-5H20): 0.025 mg/L
= Cobalt Chloride (CoCl:2:-6Hz20): 0.025 mg/L

= Iron (as FeS04-7H20 and Na:2-EDTA): 36.7 mg/L (combined)

3. Vitamins (mg/L)

= Thiamine-HCl (Vitamin Bi): 1.0 mg/L



= Pyridoxine-HCl (Vitamin Bes): 0.5 mg/L
= Nicotinic Acid (Niacin): 0.5 mg/L

= Inositol: 100 mg/L

4. Carbon Source

» Sucrose: 30 g/L

5. Gelling Agent (if a solid medium 1is
required)

« Agar: 7-8 g/L
or

 Phytagel: 2-4 g/L (alternative for gelling).

6. pH

= Adjust to pH 5.8 before autoclaving.

7. Additional Hormones (if necessary)

Different explants and experimental designs might necessitate
the inclusion of plant growth regulators (PGRs) like auxins
(e.g., Indole-3-butyric acid, IBA) or cytokinins (e.g., 6-
Benzylaminopurine, BAP) to optimize growth and organ
development.



» Typical concentrations for cytokinins (e.g., BAP):
0.5-2.0 mg/L

» Typical concentrations for auxins (e.g., IBA or NAA):
0.1-1.0 mg/L

For broad-leaved tree propagation, a combination of BAP and
IBA is common, encouraging efficient shoot induction and
rooting.

Applications of Broad-Leaved Tree
Medium (BTM)

1. Micropropagation

BTM is used in the micropropagation of numerous tree species,
offering an effective means to produce large quantities of
uniform, disease-free plantlets. Clonal propagation of elite
genotypes, which might be difficult to root using conventional
methods, 1is greatly enhanced with the use of BTM.

2. Callus Induction & Organogenesis

The medium is an excellent choice for inducing callus
formation from explants, which can later be differentiated
into shoots or roots. PGRs added to the BTM can be adjusted to
bias toward shoot or root formation depending on the tree
species.

3. Somatic Embryogenesis
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For select species, BTM supports the process of somatic
embryogenesis, where embryonic-like structures are formed
directly from somatic tissues, bypassing the requirement for
seeds. This makes BTM useful in tree breeding programs and
genetic transformation studies which rely on embryogenic
systems.

4. Germplasm Conservation

For at-risk or endangered tree species, BTM supports the
creation of in vitro germplasm reserves 1in culture
collections, ensuring that critical genetic material can be
conserved and reintroduced if necessary.

Conclusion

The Broad-Leaved Tree Medium (BTM) is an indispensable tool
for plant scientists and horticulturalists working with broad-
leaved trees. It facilitates efficient plant propagation,
tissue culture, and research without the ecological
restrictions seen in field propagation. By offering a
nutrient-rich environment tailored to broad-leaved species,
BTM allows for the mass multiplication of trees, fostering new
innovations in forest conservation, biotechnology, and
commercial forestry.

If you’'re working with tree species and struggling with
propagation challenges, BTM could be precisely the medium you
need to accelerate success. Just remember that every species
might require some fine-tuning in hormone concentrations, but
the core formulation sets a solid foundation for your tissue
culture efforts.
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Finally, if you’d like to try BTM for your own tissue culture
experiments, always look to tailor the specifics depending on
your tree’s unique physiology and growth patterns.



