FHG Medium (Barley)

FHG Medium (Barley) in Plant Tissue
Culture: Origins, Uses, and
Formulation

FHG medium, specifically designed for barley ( Hordeum
vulgare) tissue culture, represents a valuable tool in plant
biotechnology. While it lacks the widespread fame of Murashige
and Skoog (MS) or Gamborg B5 media, its tailored formulation
makes it particularly effective for certain applications
within barley and related cereal crops.

Origin:

Unlike MS or B5 media, which have broad applications across
numerous plant species, FHG medium’s development history 1is
less extensively documented in readily available literature.
It's not attributed to a single pioneering research group in
the same way that MS is. Instead, its formulation likely
evolved over time within research labs focusing on barley
tissue culture. The exact year of its initial formulation
remains unclear, but given the advancements in barley tissue
culture techniques throughout the late 20th century, its
development likely occurred sometime between the 1970s and
1990s. The "FHG" designation itself is likely an abbreviation
related to the research group or institution where it was
initially developed. Further investigation into specific
institutional archives might unveil more precise historical
data. Its primary purpose was to optimize in vitro growth and
regeneration of barley, addressing challenges specific to this
cereal grain, such as recalcitrance to certain tissue culture
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techniques.

Applications:

FHG medium’s primary application 1lies 1in barley tissue
culture. It’s particularly useful for:

» Callus induction: Establishing undifferentiated callus
tissue from various barley explants (e.g., immature
embryos, leaf segments, anthers).

- Regeneration: Inducing the development of shoots and
roots from callus, enabling the production of plantlets
for further cultivation. This is crucial for generating
clonal copies of superior barley genotypes or for
genetic transformation studies.

 Protoplast culture: Although less common, the medium has
potential for successful protoplast culture and
subsequent plant regeneration in barley — a critical
step in genetic engineering.

While not as universally applicable as MS medium, FHG’s
success lies in 1its efficacy with barley and other closely
related cereals. Studies using FHG have demonstrated robust
callus formation and plant regeneration rates, often
outperforming other general-purpose media in barley-specific
experiments. However, the lack of widely published,
comparative studies against MS or B5 hinders a complete
appraisal of its overall superiority.

Formulation:

Precise formulations of FHG medium might vary slightly between



labs

depending on
representation

specific

needs.

However, a typical

includes the following components:

Component Concentration Role
(mg/L)
NH2NO3 1650 Nitrogen source
KNO- 1900 Nitrogen and potassium
source
CaCl:z-2H20 440 Calcium source
MgS04 - 7H20 370 Magnesium and sulfur source
KH2PO4 170 Phosphorus source
FeS04-7H20 27.8 Iron source
MnSQ04-4H20 22.3 Manganese source
ZnS04 - 7H20 8.6 Zinc source
KI 0.83 TIodine source
Naz2Mo0Oa - 2H20 0.25 Molybdenum source
CuSO04 -5H20 0.025 Copper source
CoCl2-6H20 0.025 Cobalt source
Thiamine HCl 0.1 Vitamin Bl
Pyridoxine HCl 0.5 Vitamin B6
Nicotinic Acid 0.5 Vitamin B3
Myo-inositol 100 Osm01¥23u32202r0Wth
Sucrose 30000 Carbon source
Agar 8000 Solidifying agent

Growth Regulators:
(PGRs),
(e.qg.,

regulators
cytokinins

BAP,

The concentrations
such as auxins
kinetin),

of plant growth
(e.g., 2,4-D, NAA) and
are crucial and highly

variable depending on the specific stage of tissue culture

(callus induction vs.

shoot/root regeneration). These would
typically be adjusted based on experimental

requirements,



often involving multiple iterations to optimize for a
particular barley genotype.

Conclusion:

FHG medium demonstrates effectiveness 1in barley tissue
culture, particularly for callus induction and regeneration.
Its strengths include its specific optimization for barley,
potentially leading to higher efficiency compared to more
generalized media in some cases. However, its limitations
include a lack of extensive documentation and less widespread
availability compared to established media like MS and B5.
Further research to fully characterize its optimal formulation
and broaden comparative studies against other media for a
range of barley genotypes and tissue culture goals is needed.
In comparison to MS and B5, FHG offers potentially superior
performance for specific barley applications but lacks their
broad species applicability. Its relevance in modern plant
biotechnology 1is mainly within the field of barley
improvement, especially in areas of genetic manipulation and
clonal propagation. It remains a niche medium but a valuable
one within its specific domain.



