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Application of pneumatic method to build vulnerability curves in solitary vesselled trees: Assessement of vulnerability to cavitation of three Eucalyptus mature tree species

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Introduction Aim

Air entry in the plant water-transport system leads to vascular embolism that has a major impact on plant water relations by disrupting the water-transport capacity, impairing its functioning and even triggering the plant death. Forestry tree species should exhibit both high survival and fast growth rate. From this point of view, Eucalyptus is an interesting genus since it inhabits a wide diversity of climatic and environmental conditions and covers more than 20 million planted hectares worldwide. This genus presents solitary vessels, i.e. not directly connected to other vessels but surrounded by different imperforate tracheary elements and parenchyma that participate in a less known form in xylem safety and hydraulic efficiency. 

Material and methods

Results

Conclusions

  The aim was to use a recently issued pneumatic device (Pereira et al., 2016) to establish vulnerability curves for long and solitary vesselled plant species, mainly in Eucalyptus camaldulensis, E. globulus and E. viminalis.

Acknowledgements

This study was funded by the EU H2020-MSCA-RISE-2014 project TOPWOOD (Wood phenotyping tools: properties, functions and quality -645654). The authors are grateful to the field assistants for their help and for the grant .

INRA URFM

Measurement of air discharge Measurement of xylem water potential

Percentage of maximum air discharged from branches of three Eucalyptus tree species versus xylem water potential. All three species displayed a sigmoidal shaped curves.

For all three species, we obtained "S-shaped" curves and the results were similar to data already published data (Barotto et al., 2016). We showed that there was no significant intraspecific difference between local E. globulus provenances in their water potential inducing 50% loss of hydraulic conductivity (Y 50 ). From our results, it came out that E. camaldulensis and E. viminalis displayed similar resistance to embolism and, E. globulus was slightly more resistant than the previous ones. Thus, we concluded that the method was suitable for these species especially when comparing the results to the outputs (data not shown) from a centrifugation method (Cavitron; Cochard et al., 2005). Even the results are encouraging, a proof of the pneumatic technique versus an independent method is requested for validation. Future work should aim at consolidating these results for these species relying on other vulnerability to cavitation methods such as bench dehydration, non-destructive X-ray microtomography optical methods or with a cavitron with a rotor diameter longer that vessel length.