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DESCRIPTION

Seed banking serves as a vital conservation approach to preserve
the genetic diversity of plant species, especially those in tropical
montane ecosystems. These regions, characterized by unique
biodiversity and ecological significance, are under increasing
threat from habitat loss, climate changes and anthropogenic
activities. Conserving the seeds of tropical montane flora can
secure their survival for future generations while supporting
research and restoration efforts. Tropical montane ecosystems
are home to a wide range of endemic and rare plant species.
These habitats often exhibit specific environmental conditions,
including cool temperatures, high humidity levels and nutrient-
rich soils. Their flora not only supports local biodiversity but
also plays a key role in water regulation, soil stability and carbon
cycling. However, these ecosystems are highly sensitive to
external disturbances, making preservation efforts a priority.

The unique characteristics of tropical montane plants pose
their Many exhibit
recalcitrant seeds that are difficult to store using conventional
seed-banking methods. Unlike orthodox seeds, which can
tolerate drying and freezing, recalcitrant seeds require specific
storage conditions to maintain viability. Additionally, the limited
understanding of the physiological and ecological requirements

challenges to preservation. species

of these seeds complicates their conservation [1-4].

Another challenge arises from the rapid environmental changes
affecting tropical montane regions. As temperatures rise and
precipitation patterns shift, the natural habitats of these plants
are altered, further threatening their survival. Overexploitation
for timber, agriculture and urban development exacerbates the
problem, reducing the availability of viable
conservation.

seeds for

Seed banking offers a practical approach to address these
challenges. By collecting, processing and storing seeds under
controlled conditions, it is possible to preserve the genetic
resources of tropical montane flora. This method ensures that

seeds remain viable over extended periods, providing a resource
for restoration and research initiatives [5-7].

One of the fundamental steps in seed banking is the selection of
seeds. For tropical montane plants, this involves identifying
species with viable orthodox seeds or developing alternative
methods for recalcitrant ones. Advanced techniques such as
cryopreservation can be employed for species with sensitive seeds.
These methods involve freezing plant material at extremely low
temperatures to maintain cellular integrity over time.

The establishment of seed banks in or near tropical montane
regions is essential. Localized facilities reduce the time and effort
required for seed collection and processing. Moreover, they
provide opportunities for collaboration between researchers,
conservationists and local communities. Community involvement
is particularly beneficial, as indigenous knowledge can inform seed
selection and cultivation practices.

technology have improved the
efficiency and reliability of seed banking. Molecular biology
tools, such as DNA barcoding, enable accurate identification of
plant species, ensuring that the right seeds are targeted for
preservation. Additionally, advancements in seed viability testing

allow researchers to monitor the health of stored seeds over time,

Recent advancements in

ensuring their readiness for future use.

Automation and artificial intelligence are also making significant
contributions to seed banking. Automated storage systems and
Aldriven analytics streamline seed sorting, monitoring and
management processes. These innovations not only enhance the
capacity of seed banks but also reduce the risk of human error.

Seed banking supports broader conservation and restoration
efforts in tropical montane ecosystems. Stored seeds can be used
to reintroduce plant species into degraded habitats, aiding in
ecosystem recovery. This approach helps restore ecological
balance, promoting the return of animal species that depend on
specific plants for food and shelter.
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In addition, seed banking provides a backup resource for species
threatened by extinction. In cases where wild populations are
lost, stored seeds can serve as a foundation for reestablishing
these species. This strategy not only conserves genetic diversity
but also ensures the continuation of ecological functions
provided by these plants.

Effective seed banking for tropical montane flora requires
among various stakeholders.
research institutions, conservation organizations and local

collaboration Governments,
must work together to achieve sustainable
supporting the establishment and
maintenance of seed banks are essential, as is funding for
research and capacity-building initiatives [8-10].

communities

outcomes. Policies

Educational programs can also play a significant role in
promoting awareness and participation in conservation efforts.
By involving local communities in seed collection and banking
activities, it is possible to build a sense of ownership and
responsibility for preserving tropical montane flora.

CONCLUSION

Seed banking represents a practical and effective method for
preserving the genetic diversity of tropical montane flora.
Despite the challenges posed by the unique characteristics of
these ecosystems and their plant species, advancements in
technology and collaborative efforts offer viable solutions. By
prioritizing the establishment and maintenance of seed banks, it
is possible to safeguard the biodiversity and ecological functions
of tropical montane regions for future generations.
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