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Effect of stem diameter at breast height on skewness of sap flow pattern and

time lag
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Abstract ; In this article the skewness of sap flow pattern and the time lag between stem sap flow and canopy transpiration in
Acacia mangium, Schima superba and Bambusa chungii which were characterized with different hydraulic structures were
analyzed. The spatial variation in sap flow within tree trunk and its effect on transpiration were also investigated. The results
showed that both skewness and time lag in S. superba decreased with the increment of stem diameter at breast height
(DBH). However, similar changes in A. maingum were not significant because of open canopy of the stand and
differentiation among individuals. The skewness of sap flow pattern in B. chungii increased with DBH, but no significant

relation between time lag and DBH was observed because of its smaller canopy that evenly received radiation. However the
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time lag in B. chungii was smaller than in S. superba with similar DBH. Re-allocation of sap flow within stem during water
transport implied that hydraulic conductivity was an important factor affecting time lag. The spatial heterogeneity of canopy
transpiration was related to water storage. Larger tree had relative more water storage and therefore lower heterogeneity. In
smaller trees that normally had less water storage, sap flow was preferentially allocated to the east and south branches where
more sunlight was received than in the other directions, which leaded to higher heterogeneity in canopy transpiration. Being
restricted by soil moisture during dry season, the water storage in larger trees contributed more contribution to transpiration
than in wet season. In contrast, contribution of water storage to transpiration in smaller trees was less in dry season than in
wet season, since the transpiration was more restricted by the quantity of stored water. Being radiated earlier or later and the
intensity of radiation on canopy may have caused differences in time pattern of sap flow and its azimuthal difference in tree
stem. However, the transversal exchange of sap flow attenuated this difference and among-trees difference concealed the
azimuthal difference of sap flow. The skewness ratio (the ratio value between sknewness of sap flow at clear bore height and
that at breast height) of tree with smaller DBH was higher in wet season than in dry season, but it was reverse for the trees

with larger DBH. Generally the skewness ratio decreased with the increase in DBH.
Key Words:; transpiration; sap flux density; skewness; time lag
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AT, T ARA RN T BN, R4 1120537, b4 220407 4R P30 21.7 °C 1 AFYIRE AR (13. 1
C),7 Afmi(28.7 C) AFFEREZ 1700 mm  (HFEM RO, A8 B2 50 & KRS HE, 35
SRR 4.35%10° J/em® "B iR (Schima superba ) BTV A e I 7 Hh IR 27 B A R AR A Bl /N L
AW 25 R G 37 B far AR AR HEAT I S I ARE s AL ) M T AR BB, ALZE 23°107 , R4 1132217 4EHK,
IR 21.8°C , A ¥R A = SR S BAE 1 A 05 (9.8°C) F1 7 A3 (32.7°C) s %M & 1700 mm, &4
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mm ZbZE%E TDP , IR I BE A4 01 284k, SE06 05 95 WL Mei 261 PTR80S MREEAT (h=(8.120.7) m;
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PREF IR AEATIE AL S T2 i T R4
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EOFARIEAEi
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E +(1-Q)xE, HH E Jd| 275008 E, V285 E,, il Z2 B S uEm] 0 BErt Fr i AR
R , DB B R FERAR K AN B, R AR Q2 450 1. 0, AL BE A/ IR AR AL X AR g3 7%
05 (5 JLF- T LA 220 42 S 25 1 (R R LN £, 105 & 232 PAR (520, 45 I K PAR FILE 1Y
H AR A& R B R
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I 5 KA B 6 56 2R R 56 BR800 8 i A IR % 07 P4 B 7 Sk ] B A Y X PAR B RRFiAfE 00
2 HRESW
2.1 AT IALRE SRy PR i EE RN

i 2 A 5 ORI (P AR S O 25~ SAPCRE B (RN ) g [l ( GE B7) 09 T i WU, S W2 o A it 2 — A Jr
T L RSP A A AR DU TR 0 R (L e 2 2 22 TR A B R R W B 4, 52 3085 [ R Bk
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Fig. 2 Skewness of different azimuthal sap flow of Acacia Fig. 3 Time lag of different azimuthal sap flow of Acacia
mangium in different months mangium in different months
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Fig.8 Comparison of skewness and time lag of sap flow between Acacia maingum and Schima superba trees of different DBH ( data obtained

from July — October, 2007 )
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Fig.9 Comparison of skewness and time lag of sap flow between Schima superba and Bambusa chungii trees of different DBH ( data obtained

from July—October, 2010)
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Fig. 11  Daily cumulative sap flow per unit sapwood area of
Schima superba and Bambusa chungii trees of different DBH ( data

obtained from October—December, 2010 )
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