Micropropagation of Leontopodium alpinum Cass. (Edelweiss) and flowering induction under greenhouse conditions
Leontopodium alpinum (Edelweiss, Lion’s foot, Glacier Queen) is an herbaceous perennial plant belonging to the Asteraceae family. It is a protected plant species which can be found in the Spanish Pyrenees in the regions of Aragon and Catalonia, at altitudes ranging from 1,500 to 2,800 m. Edelweiss plants have a great ornamental value because of their characteristically star-shaped flowers. Besides, its emblematic character converts its populations in target of indiscriminate collections. In the alpine folk, it has been used as a medicinal plant to treat different diseases. In fact, edelweiss extracts are an important source of active principles like antioxidants and other substances with anti-inflammatory and cytoprotective properties which confer this plant a great pharmacological and biotechnological interest.

The commercialization of edelweiss plants for ornamental purposes is restricted by the need of high altitudes to ensure the flower quality and the seasonality of the floral production. Moreover, its protected status limits the availability of plant material for the extraction of phytochemical compounds of interest. 

In this work we developed two protocols for the micropropagation of L. alpinum plants belonging to the Spanish population of this species. The first one, started from mature flowers isolated from wild plants collected in the field, which were implanted in in vitro culture. The formation of adventitious shoots was induced by indirect organogenic regeneration. Subsequently, these shoots were incorporated into a greatly efficient process of multiplication and rooting. This protocol guarantees the production of high numbers of clonal plants that might be used to commercialize these plants and/or as starting material for metabolites extraction and purification, without disturbing the natural populations. Furthermore, it can be used as a complementary tool in edelweiss conservation projects. The second protocol uses leaves from in vitro micropropagated plants. This kind of explants, whose use has not been previously described to multiply edelweiss, show high organogenic response when cultivated on culture media supplemented with thidiazuron (TDZ). This protocol provides an efficient and reproducible in vitro plant regeneration method that might be the first step towards the genetic transformation of L. alpinum plants.

On the other hand, we studied the floral production in micropropagated plants grown under greenhouse conditions at sea level, assaying different inductive conditions of temperature, photoperiod or exogenous application of gibberellins. The results lead to an alternative system of flower production based on the treatment of micropropagated plants with gibberellins. The inflorescences are obtained synchronously and without seasonal restrictions in the greenhouse.




