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Validation of the theoretical model by actual measurements of each component
that regulates phloem translocation in trees

Dannoura, Masako
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In order to explain the phloem transport in tall trees, we measured the
actual phloem flow by 13C labeling and explanatory variables in a Hinoki cypress forest. The turgor
pressure, which is the driving force of phloem flow, was estimated from the water potential and
osmotic pressure of the leaves (source) and the inner bark of the trunk (sink), and it was shown
that the driving force was greater at night than during the day. For conductance, the viscosity of
the phloem sap was calculated by measuring the sugar concentration in the phloem sap, and anatomical

data, the diameter and density of the sieve cells were obtained from bark samples. The carbon
transfer rate was 0.12-0.25 m h-1 from 13C labeling of a 20.4 m tall tree, and it varied depending
on the position and time of the day. In the future, it will be necessary to take into account the
daily variation to better understanding of phloem transport.
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