Pl HIERMEIR 2005, 13(6): 457-468
Journal of Tropical and Subtropical Botany

Granierfi T RRMNERZZED HSHEHEL
7K 5 F) A R R Rz

ﬂ 'E]Z) %—/\_\éﬁxa ’7_27 ié\a };‘L}g%%, /J\-EP—

(FERE G ErREYIE, M 510650)

WENDT Granier FHREIREHFER T BN E 00 THEREL, FER R R G K IHEMI T 448 10 75 o 40 SEbK 14 ke
ARV A L MAT T AR AR AN P R 2 (DU 3 BE 1 2 e IR R BOK 43 U BB E . e T AR bE 4549
LR A BRI ZR], MANMAMAENBREEEREENE, TRARNPFESH 15.51%-37.26%.
37.46%-50.73% - I WYL 5 FE () 2 e 0 O, B IR) — B Aot A AR [B 7 67 160 YU 86 B 27 TR 0 2 BV B P R b A 6
(p<0.0001), X R EEIIFFAEAE, 1F73 R 52 5 — T A7 MO0 35 20 RS ANEVH ST MR R PR B2 B0 VT i AR
LT F 58 R e S PR AR A AR B R T T 5 FR I W (B RBE , B R S AR 4 KV IR 2 A R 1 880, T 3
AKX BR N ETRAAHER K TEARFLE Y B0 A R, T AR A th Tt B 5 B R HE 0 R e 3 1 7
BREZ B ER, WK R . X AR 2 ¥ e 2 AT A b 3EATIE A0 8 E, w R R M S R R AR
BA&RE .. BTG D o AR RO R PR B AR I 1 45 R Bom , BETE I /K 4 A R 7E RS A R 25 1) B34 B B k.
X T : Granier HH BERET VU H B s Th o7 MEAK 0 2000 PR B AR

hES %S .Q948.11 HRARIRAD A X E %S :1005-3395(2005)06-0457-12

Application of Granier’s Sap Flow System in Water
Use of Acacia mangium Forest
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Abstract. In order to characterize the variance in sap flow within and between trees, and to quantify the water use
of whole tree and of forest stand, Granier’s thermal dissipation probes were applied to measure sap flux density
(J) in 14 sample trees in an Acacia mangium forest in Heshan Station, Guangdong. It showed that the differences
of sap flux density recorded on a sunny day in July of 2004 were significant within tree (of different azimuthal
sides) with coefficient of variability ranging from 15.51% to 37.26%, and among trees ranging from 37.46% to
50.73%. These variations were mainly attributed to the texture of sapwood and microclimate surrounding the point
on trunk where the measurements were conducted. However, the sap flux density on different azimuthal sides
showed significant linear correlation (p<0.0001), which provided a feature value for scaling up whole-tree
transpiration from sap flux density measured on only one azimuthal side. The responses of tree sap flow to
environmental factors were different and depended on the time scales. The daily sap flow was mainly controlled by
climatic factors such as radiation and vapor pressure deficit, whereas the soil moisture had more influence of
seasonal change on the sap flow. The morphological features of tree signiﬁcantiy affected sap flow. Taller trees
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with larger sapwood area and canopy size that were load with more radiation demonstrated higher whole-tree

transpiration. A proper integration of both azimuthal and radial variations in sap flux density within a tree can be

scaled for whole-tree transpiration, which can relatively accurately estimate stand transpiration. The estimation of

A. magium forest transpiration from sap flow showed obvious temporal and spatial differentiations of water use within

the community.

Key words: Granier’s thermal dissipation probe; Sap flux density; Acacia mangium forest; Whole-tree

transpiration; Stand transpiration
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Fig. 1 Schematic diagram of the installation for sap flow measurement using Granier-type sensors
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Fig. 2 Schematic diagram of the installation of Granier-type sensors

on different azimuthal sides
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Fig. 3 Diurnal variations of sap flux density (J,) of tree No. 3 on different azimuthal sides, photosynthetically active radiation (PA R), and vapor

pressure deficit (D) on July 1, 2004 and the linear relationships between J, on the north side and J; on the east, south and the west sides
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Table 1 The coefficient of variability(CV) of sap flux density in tree with different azimuthal sides and among individual trees of Acacia mangium
N ASE] HALZ 8] In tree with different sides PR 8]
B ‘E -

Erln—i 15 Tree 1 25 ¥ Tree 2 35 Tree 3 45 W Tree 4 55 W Tree 5 Among trees
CV% n CV% n CV% n CV% n CV% n CV% n

8:00 50.09 4 31.18 4 17.57 4 28.38 4 36.57 2 50.73 14
10:00 36.30 4 30.94 4 13.62 4 37.37 4 28.12 2 4343 14
12:00 36.09 4 32.58 4 12.68 4 39.78 4 27.03 2 42.59 14
14:00 36.94 4 25.53 4 14.06 4 26.09 4 19.46 2 37.89 14
16:00 36.35 4 28.32 4 10.96 4 10.34 4 34.17 2 37.46 14
18:00 27.77 4 35.06 4 24.16 4 10.79 4 51.11 2 45.18 14

Average 37.26 30.60 15.51 25.46 32.74 42.88

TR %0, 1 2 5 SRR R 77 AL AR (37.46%~50.73%) o 3553 F B S0 BT & L S R s
5 RBOYLLEK, PRIEMN 15.51%F] 37.26%. FAT  ARUMEHEIZERBR, FNEE T 55 SN
314 AR RIS MR R REEET  ARZEEE, MEREEER R, KRE
TN, GREAMEZHMERBERER KK UDBREBR RS ZER RN RB AT M
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Fig. 4 Daily variations of mean sap flux density (J,) of all examined A. mangium sample trees, photosynthetically active

radiation (PAR), air temperature (T), vapor pressure deficit (D) in different seasons
B B LR AFFAERE; O R T KB A VIWME, 155 W 9IRHESE .. Vertical bars within the graphics are

standard deviation, @ values are monthly mean values of soil moisture with standard deviation in parentheses.
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Table 2 Features of examined sample trees
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Explanation of plate

Plate I

1. A pair of Granier’s thermal dissipation probes inserting into
sapwood after removal of bark, and connecting with 4-core cable;

2. A wood core taken by increment borer showing the sapwood and
the heartwood,

3. The Granier’s probes covered with plastic boxes to protect against
mechanical disturbance;

4. The measuring system wrapped with silver film to prevent sun
light and rain.
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