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Our project

Climate change poses significant challenges to forestry and forest management, necessitating the development of resilient, mixed-species forests. Our objective is to improve silvicultural flexibility by providing
characterized and certified propagation material - independent of seed availability. Our species of interest is hybrid larch (Larix x eurolepis), which is becoming increasingly attractive for forestry due to its advantages
in establishing pioneer forests, rapid juvenile growth, robustness, and drought resistance. Our approach combines traditional breeding methods with modern in vitro culture technologies, specifically somatic
embryogenesis (SE), to select and produce high-quality hybrid larch genotypes. We have successfully generated and cryopreserved 256 hybrid larch genotypes through SE, with 70 showing promising characteristics
in vitro as well as in the field suitable for commercial or scalable applications, which we are aiming to expand further.

Based on this collection, we have established a productive system for cultivating in vitro propagated plant material and integrated it as a routine procedure into nursery operations. At this point, our partners from
industry were able to offer our optimized strategy and propagation material to the market. The launch goes along with further economic tasks, including streamlining the SE process, particularly the maturation
phase, and automating labor-intensive steps to ensure high production volumes and competitive pricing.

Concurrently, we are establishing clone trials at diverse plots in Eastern Germany, which are necessary to secure approval for the propagation material. As a prerequisite for the complex and long approval procedure,
we are working on the genetic characterization of our material and developing a molecular marker system for reliable genotype identification. These markers will be stored in a database, ensuring that the entire
clone spectrum is documented and can be expanded and supplemented with phenotypic characteristics obtained during the in vitro phase as well as subsequent growth characteristics from the field. In this regard,
we are placing special emphasis on drought tolerance of the respective genotypes. To this end, we are conducting in vitro and ex vitro drought tests to categorize the reactions and resistance to water withdrawal.
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The in vitro process of somatic embryogenesis in hybrid larch and its yield
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This research contributes to sustainable forestry by enabling the production of climate-resilient planting material, supporting rapid reforestation of calamity areas, and enhancing forest productivity and
resilience against the impacts of climate change. The market launch of the TITAN-LARCHE taps into the potential somatic embryogenesis has for high value tree species.

OUtIOOk: Nevertheless, in order to ensure biodiversity and usability to various habitats, it is essential to continue the process of breeding and building up the clone collection with a broad spectrum of genotypes.
Similarly, other species such as Abies (fir) or Pseudotsuga menziesii (Douglas fir) are also highly valuable tree species desirable for the costly somatic embryogenesis procedure. Yet, they still have some
bottlenecks in their transfer protocols, particularly for acclimatisation and plantlet production, they are progressing more slowly to follow the more straightforward hybrid larch.
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