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Abstract: Sap flow in a typical hilly Acacia mangium forest stand of the Southern China was measured continuously using
the Granier’s thermal dissipation probe method over a long period. Environmental factors ( including air temperature,
relative humidity, photosynthetically active radiation, soil moisture) were measured simultaneously. Sap flux density of
sample trees representing the whole stand were selected for calculating the individual tree transpiration combining with
morphological characters. Photosynthetically active radiation ( PAR) was grouped into following six classes: 100 —200 wmol
‘m>s™", 200 —400meol~m_2~s_1 , 400 —600;1,m01~m_2~s_1 , 600 — 800;.1,m01~m_2~s_1 , 800 — 1000;.1,mol'm_2~s_l s
=1000pmol *m s ™", and the relationship between whole-tree transpiration ( E) and VPD in the wet season were analyzed
for each RAR class. Potential transpiration in the dry season was then estimated based on the fitted regressions with VPD of
the wet period. The results showed that the transpiration in the dry season was significantly lower than and was comprised
only 10% —20% of that in the wet season. Concerning the reduction of transpiration at different diameter-classes, it was
ranked as: dominant trees > intermediate trees > suppressed trees. Compared to those in the wet season, the sap flow of
different trees was lower as a result of deficit of soil water content in the dry season. Soil water deficit limited transpiration

to certain extent, and the growth of A. mangium forest was subjected to water stress during dry period.
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YE R G T (sap flow) B EEZL I E RSt , Granier 12 i) B #4IH H#R 4T ( thermal dissipation probe) f F
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mangium) 5&F 20 42 70 AR5 5 AR KH 0 5 5 7 W05 | F 21 42 p #1h, X PR SR AL A o, i i A RO, B
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1.3 AMERHE
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TR . S 07 T 26 1 0 % 0 7% B LR A BE WU (T R BB R B, T A R R e A ek R
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Table 1 The morphologic characters of sample trees of A. mangium

RS e 7 W Jg4z IR R R
Tree No. Tree height(m) Canopy size(m x m) DBH(m) Sapwood depth(m)  Sapwood area(m?)
1 19.3 6.7 3.3 0.2929 0.0254 0. 0201
2 17.9 4.6 3.0 0.2388 0.0217 0.0137
4 19.5 7.5 8.1 0.3751 0.0311 0.0316
13 12.0 3.6 4.7 0.1337 0.0145 0. 0047

1.5 AREBREMAREEBERE T AR 2R 007 E

SAlERE LK A R (0=33% ) H HWEFE HFH (DOY, day of year) (EJl 2004 4F /55 126,127,131,
132,133 R) F LK 5 B (0<24% ) ¥ DOY (2004 £E[5E 277 ~282 R) VENIB M T2, HEA TR Z=
TEFM BT BB F M Granier'™ [ 75 B, 4 18 M0 42 59 K/, JEAE 0 B A W AR il 40 1 # oK
( >300m) \H1[E]A (200 ~300m) FI45 HoAR ( <200m)3 MEER, S HEMEA RREMFER 1.2.4 #0113 #17
7T

W7 %48 5t (PAR, photosynthestically active radiation, pmol - m?+s™") FI/K V5 JE 5 Bk (VPD, vapor
pressure deficit, kPa) A ATE)Z 25 i EBLOR 3 /71> 93 DR XA 400 AR 7K 41 ) Bt 72 A 20O, B IR
T SE W ME AR SR WA AT ELSE 5 R o RGBS & 8 R S BB AH R 200 ol - m ™%+ s = Rl 432Ky 6 M35 4%
(Bp 100 ~200|.1,mol°m'2-s_1 200 ~400|.1,mol'm_2° s~ '.400 ~ 600;Lm01°m_2° s '.600 ~ SOO;Lmol'm_2° s !.800 ~
10()0|.1,mol°m_2's_1 N ZIOOOpmol-m_2°s_l) JTEARFEIZESR N VPD 578 E B HL R R

T & R B NS SRR B XA AR ZE 1 B 5 U R RN, SR FZK IR E 5 Bk (VPD) 3X — 3845, il it LA
TAXHERL

VPD =ae(7)(1 - RH) (3)

XA, HH ab.c 43510 0.611kPa 17.502.,240.97°C "

BE5TEEMNEBZEZMITE B LRFE RN FREMEBER(E,) S MK VPD(H 4R
X 10 A4y PAR /0K F 1000pwmol - m s~ 1fif HLIE 2 6] )5 F AR Mk & R AE, NI A% & PAR >
1000 FEHE) J7 2, 8T 2= VPD RRANRZEAANL PAR 5200 E, 5 VPD MR R, IR TR BB HE
F(E,) , BTEEBHEPMLIREBERZ Z NG T EENEBZE(E,) :

Ey, -E,
By ==t

K E AN TR R R 2 22 E N T REMITERBHEE E N T M LB HEE,
2 ZR5H5m
2.1 BF45HEENEBS VPD HXR

TEFTA RIS RN, B AR ZE RS SR 5 VPD [ BlH 7 R ELE (JEL AR ) B LT , e E R A
—fEERRT 0.8, HRENFRFER ARG LA (£ 2) , XRUELIES KRBT RN, VPD 7T LIRS KIf#
BEBHEEN L. B 5HEARRBERNZEBERFERBR, WEK I 25 TRE/N, TEA PAR &%
AR E AR > A > HERE I, 33X T LA BT R E F S 5% 1 R R, A2 K AR
T IR AR B , YK ST A AR
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®2 EFDLHAREREBEZRS VPD MEFFERRERE
Table 2 Determination coefficients for equations based on the whole-tree transpiration rate of A. mangium and VPD
KB H IR FEYH Ranks of PAR iR VL YeiE REL
(pmol-m~2s71) Tree No Equation R?
100 ~200 1 y =0. 348 x %87 0.9262
2 y =0.405 x 2% 0.9341
4 y =1.039 x %% 0.951
13 y=0.112 x £-050 0.8833
200 ~400 1 y = —0.2632° +0. 489x% +0. 287x +0. 034 0.944
2 y =0.057 +0. 49x +0. 2244 -0. 168x° 0.951
4 y =0.085 +1. 622x +0. 06242 —0. 2764° 0.957
13 y = —0.001 +0. 194x +0. 011? —0. 03x> 0.952
400 ~600 1 y =0. 667x% 54 0.9338
2 y =0.767x%3% 0.9079
4 y =1.7372%47° 0.9118
13 y =0.2142%%7 0.827
600 ~ 800 1 y =0.044x° - 0. 14542 +1.081x +0. 038 0.8092
2 y=0.2392° —1.0224% +1.501x +0. 161 0. 6869
4 y =0.458x° —2. 04042 +3.356x +0. 108 0.8328
13 y = —0.0422° +0. 016x% +0. 02x +0. 047 0.8744
800 ~ 1000 1 y =0.042x° —1. 03542 +2.314x - 0. 492 0.8092
2 y =0.9062° —3. 609x% +4. 564x —0. 887 0. 6869
4 y = —0.5532° +0.565x% +1.332x +0. 5971 0.8328
13 y = —0.0422° +0. 01622 +0. 02x +0. 047 0.8744
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Fig. 1 Whole-tree transpiration of A. mangium and PAR.VPD in the wet season
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Fig. 2 Transpiration variation of A. mangium among different diameter-classes at different light levels
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Fig. 3 E, of A. mangium across different diameter-classes and VPD, PAR in the dry season
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AH—EMZESR, R E N MATRET M F e [EHE T AMEMRB R ZE S | T4 SO LU RSN BT 1, 1,
BUET ) A B R L B ZE TR BTG TRt R P WEBEFERZ —, WNERKE,
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3 itig

Granier B TWR LI E TR LT 20a AWK R 55858 , w2 BRI K 0 X RIBHE TH 1 H
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2+ KR, TIRORIKBESTHE5ER , H InK A T AR FRAIBE ] 5 53 b LS K B, oK R, 7EAE
RIBSEAMET , SRR Y- KSR BB R, BIFAR T KW si IRsh 17 . 45 VPD T, 1% 5
KB TR R B R TR, TEEBHERNENA ZFRITEA: LKA, R R XK RIEE S 5
R AR R R K SRR MRk R B AN,

5B ERR R R RITAR, TR B, F AR & K& 0 B ZARE , TRZE 138 SR A F
TR F) A 7 T B M [ 2R, SR 3 404 vp 23 A 76 14 1 )2 (30em) ) ARFR IR I K 2 EE R H +
BRZ, FIE AR S HK 4 i RO LA BURR . B oA R AR TR BRI M X, AR K B K, SRR
REEY R R T —X 7 & , 2 IR RK AR AR , I, 38K 4 AR AL 2R 5 R I o A R A K
SR BIARIBIFEER, D AR TR AR 7 R FERR KR SILFEEMEA ™ . kg K
SR, D SRR ER RS E AR TR N RN TSR, D SRR R, WA
RHBFZEFEMIIL B FEER, BT A TRE R &5 A AR AR Z 8 BE B 8K, i B2 A A FIREAR
HEFE , By o A EURR B ) i T RS B/ 0N PRI ] 19 25 TRV 5, A EL T3R80, S Sl A8 bt 7 A B8 B o
FIRZIE 55 , B 55 5 AH B 2R S B 2 2 SALI AR o D AR ESIL T B AR fb 2 5 28 0 (1 AH N AR L i) 32 22
HE,

MR L HIEREN, TE T EYEBN THER TN SENTHERN . TF KN TR,
BEE K S HIRAR , D A B AR R B i K S0 AT AN R T 2 o MBI A AR SRR BUK 43 H ME B
AFITFIK G MARER ) i 7 BB 5 o AR AR 727 JR 3, AR RS, st T B BR K, 1% 4 7K 40 i s B (R B 3l 1 oKk
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LR, W 2R T W i B B K T /IR, R 32 - S (L R RN 35 40 e B A 29 R T/

WA AT a5 R R 182 JOK AR R , D 5 AR B 7R 4 A 138 B R MK R, KB R E T
T2 T2, 250K 100 B B R TR R 28 105, i T3 W 28 18 32 W AT A8 A AE (N #4 T
LR GRS ) MR, T2 [ /N AR B R 2 1 0 AR B 22 R B B, KW /RG22, K32
TR ST BRI . AR X (A R SRR BT RS , X - 43K 43R Ak Y i O BBURK, R I 2 T
Z 3K 4T B B A AR R AR R S BT M , U DR B KR, SR Sl S N VR 1 T BB
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