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Seasonal variations of sap flow and transpiration water consumption of introduced tree
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Abstract: By the method of Granier’ s thermal dissipation probe, the sap flow density of two
exotic tree species (Acacia auriculaeformis and Eucalyptus citriodora) in South China was contin-
uously measured in 2013, and the environmental factors including photosynthetically active radia-
tion (PAR) , soil water content (SWC) , air temperature (T) and air relative humidity ( RH)
were measured simultaneously, aiming to characterize the seasonal variations of water use in the
two tree species. Obvious diurnal variation patterns of sap flow for both species were observed in
any season, yet the average and maximum flow rates were consistently higher in A. auriculaefor-
mis than in E. citriodora. Cross-correlation analysis showed that the time lag was correlated with
tree species and seasons, and sap flow rates were significantly correlated with PAR, T, RH and
water vapor pressure deficit (VPD). PAR and VPD were the dominant factors in winter and sum-
mer, respectively. With similar sapwood area and diameter in breast height, water consumption
of A. auriculaeformis was significantly higher than that of K. citriodora. Seasonal variation of
transpiration in A. auriculaeformis was more significant than that in E. citriodora. Sapwood depth

in E. citriodora decreased rapidly with age, which resulted in its lower transpiration rate. Thus,
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the trees of E. citriodora planted in the mid-1980s senesced earlier than their peers of A. auricu-

laeformas.

Key words: Acacia auriculaeformis; Eucalyptus citriodora; sap flow; environmental factors;

transpiration water consumption.
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Table 1 Features of sampling trees

i B We MR EREE EREE IMER
(m)  (cm) (m) TR (m?) (em?)
KAt 1 153 18.7 4.0 8.9 85.6
2200 267 4.5 14.9 141.2
3 230 37.4 5.9 45.1 226.9
Pkl 1 14.5  12.7 4.7 3.0 36.2
2 211 220 7.4 5.9 101.9
300251 322 106 806.0 208.7
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L, J BRI B (g H,0 - m™ - s7') AT N
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Fig.2 Diurnal variation of stem sap flux density in two tree species in different seasons in 2013
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Table 2 Daily maximum and average sap flux density (g H,O - m™ - s™) of two tree species in different seasons
b &7 R HE €S
S oA FIME ENIES FHE RKRE FH{E RKRAH
KR 14.85+4.64 48.54+15.95 23.27+4.92  72.65+26.34 19.76+2.09 51.04+18.79 14.07+1.64 37.28+14.34
FriEti 5.81+£1.99 20.19+6.34 7.03+£1.73  22.35+7.72 8.38+1.30 22.28+8.03 7.85+0.84 20.52+7.36
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Fig.3 Diurnal variation of environmental factors in experimental site in different seasons
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90 ~100 min, 7KK 75 BRANFT AL B R TE A B
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BARRE AR T 8, AT, 2 R
FIVREDSHTRE X 2 AR I 1 52 W 241/ T KRR 75 ke
LG A RERS

N T S 7R 25 G R TR TR Bl
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(K 4) o Hor W 2 B oy R A2 5 SOl A
X BE R AT 0 R F AR e (RKVR 7 2
SRR R AL R MR S5 5 A S 58 |
Z UM R 5 25 50 W6 2R o | A0 i) Bl 25 1k 3
/NTF0.01, BEBIRAR 5 [ A2 6 (8] A7 AR ORI 2Pk
FHRK R, K AHBF AR LR B4 DT
i R*{E 43 51 & 0. 829 .0. 830.0. 776, 0. 735 FlI
0.779 .0.830.0. 842 0. 881, it HH J7 44 4 bef-Hiu 45
AN B2V e A PN Rl Y ey S/ o8
2.4 2 WA EIZEIBFEK R

LU 35 W AR A 225 1 AR K o A B, MRS 1) 25 i AR K
R E/NTRAE(E 4) , THE—4F Y Zx rp gl
A1 A 4 A7 AR10 H)4 KK H -2 2%
FEFEIK AL (kg) 191, KM AR K 24300 R 20. 11
31.06.27.50 F117.05 kg, 2855 280N 27% ; FriEki
FEKIEAT AN 6.12.6.77.7.85 1 7.64 kg, A E R
BN 11% , KM AH R 25 18 FE K 2 f K R S/ i H
Byl BTE R 220 4 H AR 10 A | ket
A4 BUTE R 220 7 A A ZEM 1 B, F Bk
HzEBFeK i/ (1 H) o H Z2 Bk sk H (7
A)TRET 22% iR AE H ZZ S FE K & /b A
(10 )WLk HZ&BFEKERAHA (4 ) TRET
45% o I ¢ K I o A A AT, R AH B R AR R
[ ZEEFEK R E R B E,

Table 3 Partial correlations between sap flow and environmental factors in different seasons

s KA Pk
X% &5 H% & X% &5 H% K

RH PAR T 0.062" " 0.509 " * -0.140" " 0.582" " 0.429" " 0.058 -0.207 " 0.339""

PAR T RH -0.161" " -0.479* " -0.516** -0.115 -0.476 " * -0.614"* -0.555"" 0.045

PAR VPD 0.602 " " 0.867 " " 0.832"* 0.863" " 0.688 " " 0.747** 0.693" " 0.565" "

T RH PAR 0.645" " 0.308 " " 0.452" " 0.415" " 0.767" " 0.547" " 0.497 " " 0.630" "

* % P<0.01,

%4 FRSHRFRAEE(y) SHERTF (x) WEEHE

Table 4 Multivariable regression equations of sap flow velocity (y) and environmental factors (x) in different seasons

TRyl ESSt) ]9 75 R? df P

S IHAH R = y=14.853+1.649%, -0. 408, +0. 4731, 0.829 575 0. 000
pa=s y=94.804-0.962x, +0. 049, 0.830 575 0.000
HZ y=289.720-4.063x, —1.568x,+0.037x5 0.776 575 0.000
Tz y=-67.948+2.643x,+0. 02925 0.735 575 0.000

ek LT y==5.689+0.721x,-0. 003x, +0. 0081, 0.779 575 0.000
HZ= y=0.919+0. 582x, -0. 124x, +0. 005x5 0.830 575 0.000
HZ y=12.698+0.593x, 0. 310x, +0. 007 x5 0.842 575 0.001
&S y==27.731+1.175x,-0. 036, +0. 003z, 0.881 575 0. 006

oy WBE s, s BREE sy JERH BRI
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Fig.4 Average daily water consumption by transpiration
of two species in different seasons
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TR WS (DA 2005 ; Bl T4E 2012) , AHF
GERI, ToIe T SN 2 | KA SR 7 AR
WS T PAR #2571 T VPD, HU M 1 4 5
% X5 FAES(2008) HIBFIT LS R —5, R

IR SE A3, o8 & MRS 240, A T U 2500 J5 T
PAR , EFF BRI S VPD 784 W 22 R AFAERT
i, X 5 E/NIESE (2013) I WF L 45 R Ik A AR [
AL UL B TR S BT PR 22 R] 8 sy R o o S
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B R B T S AR KR A A, 8
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FEAET X750 i VR X 518 2 2238 Y
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RAFIRCEE A TR, e AR AR BT = A TR RS2
AR, hFRA A KSR LA RZEBEH
5 ) AR A5 AR T TS AR R 2 1 1K 4y, TR TT /i
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B RN OB NI TRV 4 £ By SRR o AR S
R E (B4 ,2011) , X WL S 3 T R
Fig (0 26 8 B K i 25 /N TR AR
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