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Abstract Eucommia ulmoidesis atree species commonly used for reforestation in Southern Ch
ina. It is known to play an important role in water conservation, but the effects of tree structural a
nd environmental factors on the transpiration and water balance of this species have not been full
y studied. The aim of this study was to evaluate the diurnal and monthly variability of stem sap flo
w velocity in E.ulmoides, as well as to understand how structural features and environmental facto
rswere potentially controlling the whole-plant water-use of the species. The study was conducte
d from July to October in 2004 at the Ecological Benefit Monitoring Station of the Y angtze Rive

r Protection Forest in Cili County, Hunan Province (29°30'N, 110°10’E). Stem sap flow velocit
y was measured using athermal dissipation probe (TDP, Dynamax, Houston TX, U.S.A). With t
his probe, data were recorded automatically every 10 minutes. During the same time period, seve
ral environmental variables (i.e., mainly meteorological observations) were measured every 5 minuy

tes at a weather station located within the study area. From July to October, stem sap flow velocif]
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y of E.ulmoides increased monotonically, reaching maximum values (i.e., 1.818 g/(cm?eh) durin

g October. Diurnal variation of stem sap flow velocity was similar among the different months stud
ied, exhibiting a unimodal pattern that resembled the ones observed for air temperature (T) and so
lar radiation (RAD). However, there are differencesin sap flow starting time and peak time amon
g different months. Stem sap flow velocity was significantly related with solar radiation (RAD), rel
ative humidity (RH), air temperature (T), and wind speed (WS). Among these, RAD and RH seem
ed to be the most important factors, as was indicated by their high partial correlation coefficient

s. RAD was the most important factor from July to September, while RH was the most importan
t factor in October. Stem sap flow velocity of E.ulmoides also showed significant correlations wit
h structural characteristics of the forest such as diameter at breast height (DBH), canopy heigh

t(H canopy ), and theirinteraction of (DBH)2 and tree height (H) (i.e., (DBH)2H).
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