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Canopy Stomatal Conductance of Robinia pseudoacacia
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Abstract ;[ Objective] The sensitivity of canopy stomatal conductance to transpiration driving factors and the
possible changes with rain reduction treatment were studied in order to provide a theoretical basis for revea-
ling the adaptation strategies of trees to climatic and environmental factors and for reasonably formulating
vegetation restoration measures. [ Methods ] Based on the long-term monitoring of trunk sap flow dynamics
of Robinia pseudoacacia by Granier's thermal diffusion probe and the synchronously observed meteorological
data, the characteristics of canopy stomatal conductance and its sensitivity of response to transpiration driv-
ers under rain reduction treatment and control environment were compared and analyzed. [ Results] (1) In
the growing season, the diurnal variation of canopy stomatal conductance of R. pseudoacacia maintained the

same trend as that of air vapor pressure deficit and solar radiation, but the canopy stomatal conductance of
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the treated sample plot was generally lower than that of the control plot. At the same time, the canopy stomatal con-
ductance of the two sample plots in July was significantly higher than that of other months. (2) The daily average
canopy stomatal conductance of R. pseudoacacia conformed to the fitting relationship of linear and logarithmic curves
with daily average solar radiation and air vapor pressure deficit, respectively. The fitting slopes of canopy stomatal
conductance and driving factors in the rain reduction sample plots were lower than those in the control plots. Due to
the abundant rainfall in the early growth season and the higher average soil water content in the middle and late
growth season, the fitting slopes of various plots in the early growth season were relatively high. (3) The
sensitivity of canopy stomatal conductance in response to air vapor pressure deficit was linearly correlated
with the reference canopy stomatal conductance. The sensitivity of rain reduction treatment sample plot was
significantly lower, and the sensitivity of the same plot was also slightly higher in the early growth season
with high soil water content. [ Conclusion] The peak value difference of stomatal conductance of R. pseud-
oacacia canopy in different months is related to phenological rhythm such as the change of stand leaf area or
environmental factors such as soil moisture. The sensitivity of canopy stomatal conductance to transpiration
drivers is different in different plots and different periods. Rainfall reduction treatment will weaken the sensi-
tivity of canopy stomatal conductance to transpiration drivers. In general, R. pseudoacacia stands in this area
have a strong ability to respond to the air vapor pressure deficit. After the implementation of rain reduction
treatment, the regulation ability has decreased, but maintained at a normal level.
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