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Application of bio-geophysical methods in precise forestry

Robert Stanisław Majewski1,2*, Jan Weger2, Bartak Miloš3, Jan Valenta4,5,
Petr Tábořik 4,5, Jan Čermák 1*
Introduction: Four types of sap flow and water content sensors were developed at Mendel University
based on thermodynamic, acoustic and electric principles. Utilization of such a open field applicable
methods in national parks, stands, agroforestry and horticulture brings tangible benefits for habitat,
landscape and industry. These complex studies allow deeper insight into the complicated situations
like calamites, diebacks, windfalls etc. Wide range of methods applied early enough to prevent or at
the last moment in the greatest need may deliver the answers and important data from many
perspectives and save the valuable habitat (Čermák et al., 2014). The aim of the study was to obtain
more precise and relevant information about environment along with the parallel measurements of the
physiological activity of the trees.
Materials and methods: This paper concerns experiment with the selected plots with many variants
of spacing. We carried out our research beginning from solitary and semi-solitary tree, short rotation
copies, sapling and overmature stands were investigated by geophysical imagining methods. Main
measurements were carried out using the following techniques: Electrical resistivity tomography,
Dipole electromagnetic profiling, Ground penetrating radar, Sap flow sensors, Stem decay
investigation by non-destructive acoustic testing, Gas exchange - meter measuring ad hoc each hour.
For root system analysis we used the Modified earth impedance, sap flow pattern and Airspade. The
precise physiological activity measurements were performed on young and solitary trees, due to
accessibility of the low crown base. In parallel, we measured environmental conditions: soil moisture
and water potential. Physical parameters of the air were measured every 10 minutes by a
meteorological monitoring station. (Mareš et al., 2004, Aubrecht et al., 2006, Čermák et al., 2014).
Results: The geophysical methods are able to detect and illustrate tree and stand root system. The
effect of different spacing and water uptake is visible. The seasonal changes in physiological activity
were observed along with stand density variations.
Conclusion: Application of complex open field applicable methods allows to find the stimulating
factor and results of its action in tree physiological activity.
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