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Abstract Based on the measurement of the stem sap flow of Acacia mangium with Granier’ s ther-
mal dissipation probe and the cross-correlation and time serial analysis of the sap flow and corre-
sponding photosynthetically active radiation and vapor pressure deficit this paper studied the time
lag effect between the stem sap flow of A. mangium and the driving factors of the tree canopy tran-
spiration. The results indicated that the main driving factors of the transpiration were photosyntheti-
cally active radiation PAR and vapor pressure deficit VPD . Sap flux density J. was more
dependent on PAR than on VPD and the dependence was more significant in dry season than in wet
season. Sap flow lagged behind PAR but advanced than VPD in both dry and wet seasons. The time
lag did not show any significant variation across different size tree individuals but showed signifi-
cant variation in different seasons. Time lag effect was not correlated with tree height diameter at
the breast and canopy size. The time lag between J, and VPD was significantly related to nighttime
water recharge in dry season but reversed in wet season.

Key words Acacia mangium Granier’ s thermal dissipation probe time lag nighttime water re-
charge.
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gium  PAR and VPD in different seasons.

a Dry season b Wet season.

The same below.
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Tab.1 Curve fitted between sap flow y of A. mangium
1.3 and PAR VPD
SPSS11. 5 i i R P
Season Curvefits  Sample Equation
t No.
PAR VPD PAR 92 y=0.21PAR™™ 0.51  <0.001
Dry season VPD 92 y=0.16+0.00001VPD 0.39  <0.0001
PAR 83 y=0.66 PAR®¥ 0.34 <0.001
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Fig.1 Diurnal changes of sap flow flux density J. of A. man-
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Fig.2 Correlation coefficients between mean stem sap flow of A. mangium and PAR VPD in different seasons.

A Cross-correlation method B

Tab. 3

Time serial analysis method.

One-way ANOVA test on seasonal difference of

time lag between sap flow of A. mangium and PAR VPD

F P
Season Time lag Class df

Dre seas PAR ‘ 3 0.288  0.834

Iy season Among groups
VPD A 3 3.459 0. 023

mong groups
Wet season PAR Among groups 3 0.122 0.947
VPD A 3 1. 852 0. 149

mong groups

4 PAR VPD

Tab.4 Correlations between time lag of sap flow A. man-
gium and tree height canopy size and night time water re-

charge

Season Time lag  Height  diameter ~ Canopy
at the size Nighttime
breast water recharge
PAR 0.25 0.32 0.23 0.09
Dry season ~ VPD 0.12 0.13 0.13 0.02"
PAR 0.77 0.61 0.18 0.36
Wet season  VPD 0.82 0.58 0.70 0.78
* P <0.05.
PAR  VPD

The arrows pointed to the actual time lag.
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