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The variations o sap flux density and whole-tree transpiration across individuals o

Acacia mangium
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Abdgract : The Ganier’ s probes were gpplied to monitor the sap flow of an 18 year old Acacia mangium foreg gand in a typica
hilly land of South China. Diurnd courses of sap flux dendty (Js) of 14 sanple trees with different diameter a breag ( DBH)
showed significant differences across individuas (CV :36.42 % 80. 80 %) . The maximum Js ranged from the highes of 80.05
gH,Om % s ' to the lowest of 11.25 gH,O m 2 s *. Meanwhile the individua variations of Js did not present a significant
correlaion with tree szes (p > 0.24) , suggeding that the Js megnitude be not an intrindc character asociated with tree
norphology. However , the tree sze would be an important factor &fecting the tempora change of Js. Although generdly a larger
tree tends to have a higher total daily ssp flow ( E , kgH,O tree™* d™ ') , the highest sap flow calculated from basdl area ( E, ,
kgH,O dm™ ? d™ ') was rot found in the tree with the largest DBH, bt in those with dightly smeller DBH dlass, suggesting that
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medi unt Szed trees utilize their gructure nore dficiently in regard to water usage. The wholetree trangpiration ca culated from Js
d varied sgnificantly acrossthe indviduals (3.35 72. 42kgH,O tree” * d™ ) , and was positively correlated with tree DBH in
aformof power function (p < 0.001). The resuts indicated that tree sze, popuaion and community characterigtics played
important roles in measuring sand trangiration us ng the sgp flow sygem. In gite of the obvious di screpancy armong the exam ned
trees, the whole-tree trangiration rate showed similar changng trends which mainly followed the change of clinetic factors. A
didinct timelag of sgp flow behind the actud canopy trangpiration , here refersto the photosyntheticaly active radiation , wasfound
in A. mangium anning from 40 to 110 minutes anong the 14 sanple trees. No dgnificant corrdation was found between the
time lag and DBH , tree height as well as camopy sze (p > 0.36) . After 20 years growth the A. mangiun fores , though
cutivated, not only showed obvious heterogeneity in both gructure and sze, but d= in the functiond agpect (whole-tree
trangoiration) anong individuds. The Qanier’ s s flow measurement sysem was proven to be an stitable goproach in nonitoring
whole-tree trangpiration as well as the canopy weter flux of marr made fores on the hilly lands of Suth China.

Key wor ds:sgp flux dendty ; whole-tree trangiration; DBH; time lag; Acacia mangium
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1 14
Table 1 The diameter at breast, basal area and sap flow o 14 examined sample trees
E E
Tree No. DBH(m) As () Basd area (dd)  Jgm(gH,Om 2s™Y)  (kgH,Otree td" 1) (kgH,0 dm*2d"?)
1 0.29 0.0201 6.74 31.0765 23.23 3.45
2 0.24 0.0137 4.48 61. 6280 31.00 6.92
3 0.33 0.0248 8.50 49.0976 41.24 4.85
4 0.38 0.0316 11.05 64.5791 72.42 6.55
5 0.18 0.0083 2.59 51.4182 12.92 4.9
6 0.17 0.0075 2.32 13.7223 3.35 1.44
7 0.17 0.0072 2.24 52.1602 12.44 5.55
8 0.24 0.0137 4.48 57.2223 29.36 6.56
9 0.21 0.0111 3.57 59. 4099 23.16 6.48
10 0.25 0.0155 5.10 80. 0547 41.68 8.18
11 0.20 0.0102 3.26 37.3925 11.84 3.63
12 0.21 0.0105 3.37 56. 8140 20.19 6.00
13 0.13 0.0047 1.40 60. 4996 9.77 6.96
14 0.18 0.0083 2.59 22,8869 5.85 2.26
2
Table 2 The time lag of sap flow in reation to tree morphoogical characterigics
Tree No. Time lag (min.) DBH(m) As (M) Height (m) caropy size ()
1 60 0.29 0. 0201 19.3 69. 4606
2 60 0.24 0. 0137 17.9 43. 3540
3 50 0.33 0. 0248 22.8 160. 9752
4 100 0.38 0.0316 19.5 190. 8518
5 50 0.18 0. 0083 15.6 32.2327
6 100 0.17 0. 0075 14.5 33.4894
7 40 0.17 0. 0072 12.0 42. 5057
8 70 0.24 0. 0137 19.5 34.2119
9 40 0.21 0.0111 18.2 27.8973
10 50 0.25 0. 0155 18.7 38. 6416
11 20 0.20 0. 0102 19.5 18. 3783
12 70 0.21 0. 0105 20.0 62. 1407
13 110 0.13 0. 0047 12.0 53. 1557
14 80 0.18 0. 0083 19.5 22.0540
r? = 0. 0004 r? =0.0032 r? =0. 0680 r? = 0. 0066
Qorrelation p=0.9437 p=0.846 p=0.3649 p=0.782
, , 95 %
wr 14 , (2004 7 )

3.35(kgH,O tree * d' ")

72.42(kgH,O tree * d ") |

22
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