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Radial Variation of Sap Flow in Eucalyptus and Its Effect on the
Estimation of Whole Tree Transpiration

QIN Jia-shuang, GU Da-xing, NI Long-kang, HE Wen, LIN Fu-rong, ZHOU Cui-ming

(Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany,
Chinese Academy of Sciences, Guilin 541006, Guangxi, China)

Abstract: [Objective] To provide a reliable basis for the accurate estimation and scale expansion of tran-
spiration in medium and large diameter Eucalyptus plantations, the radial variation of sap flow and its ef-
fect on the estimation of whole tree transpiration were analyzed. [Methods] The sap flow density at three
sapwood depths (0-2 cm, 2-4 cm and 4-6 cm) of 10-year-old Eucalyptus urophylla x Eucalyptus grandis
was monitored using the Granier-type thermal dissipation probe (TDP). [Result] The results showed that
the diurnal variation of sap flow density in each sapwood depth showed a single-peak pattern, and the sap
flow density decreased with the increase of sapwood depth. Compared with the daily whole tree transpira-
tion estimated based on sap flow density in three sapwood depths (T,.4), the daily transpiration when
trade the sap flow density in 0-2 cm (T,,), 2-4 cm (T,4) and 4-6 cm (T,5) sapwood depth as the whole tree
sap flow density were overestimated by 92.9% and underestimated by 28.2% and 74.0%, respectively. The
sap flow in 0-2 cm sapwood depth was more sensitive to environment compared with the other two depths
and Tr, had higher correlation with T, (R?=0.964) compared with T,, and T,s. As a result, the sap flow in
0-2 cm depth could be used to estimate whole tree transpiration of Eucalyptus when calibrated based on
Tro46 (T1246=0.522 T,,). [Conclusion] Eucalyptus shows obvious radial variation in sap flow density and
there may lead to large errors in estimating whole tree transpiration when ignoring the radial variation of
sap flow. The whole tree transpiration of Eucalyptus can be estimated easily and accurately using sap flow
in 0-2 cm sapwood depth based on the calibrated function.

Keywords: Eucalyptus urophylla x Eucalyptus grandis; sap flow; radial variation; daily transpiration
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