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Comparative Analysis of Four Greening Tree Species’ Sap Flow Characteristics in Beijing
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Abstract
the external environment factors on the stem sap flow in Beijing,to measure its stem sap flow by using TDP sap flow meter.The daily variation

(1.Beijing Academy of Forestry and Pomology Sciences, Beijing 100093 ;2.Yans-
The study analyzed the differences of the sap flow characteristics for four common greening tree species to explore the influence of

of various tree species’ sap flow variation showed bimodal or unimodal curve.And they changed clearly day and night.The sap flow of tree spe-
cies started about 6:00—7:00,and the sap flow density was Sophora japonica [ 1.62x 107 em’/ (em’®+s) > Platyclodus orientalis [ 1.51x107
em’/(em’+s) ] >Koelreuteria paniculata [ 0.80x107° em’/(em®+s) | >Pinus tabuliformis[ 0.58x107 ecm®/(em®+s) Jon a daily average basis.
Tree species’ sap flow was in summer less than autumn during the night. And the sap flow was not significantly correlation with different levels,
soil temperature (P>0.05) ,and was significantly positive correlation with atmospheric temperature ( P<0.01) ,whereas was significantly nega-
tive correlation with atmospheric relative humidity ( P<0.01).The change of sap flow had a certain time lag effect with environmental factors.

The result could provide data support for management of water resources and urban green space planning.
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Table 1 The basic situation of tree species

Wil M MR R MER
Tree species Age DBH Tree height Sapwood
pe a cm m area // cm’
i atyclodus orientalis . . .
ik Platyclod ientali 4 10.5 1.7 43.31
WHS Pinus tabulaeformis 4 9.8 1.7 50.14
[E#E Sophora japonica 4 8.9 2.8 53.91
5} Koelreuteria paniculata 4 8.3 2.7 50.78
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Fig.1 Variation characteristics of sap flow density in different tree species
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Fig.2 Characteristics of nighttime sap flow density in summer and autumn
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Fig.3 Diurnal variation of soil temperature at different levels
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Table 2 Correlation between sap flow and soil temperature at different levels

RiFh 0~10 cm >10~20 cm >20~40 cm >40~60 cm
Species Pearson P Pearson P Pearson P Pearson P

WA Platyclodus orientalis -0.024 0.869 -0.290" 0.046 -0.293" 0.043 -0.174 0.236
KA Pinus tabulaeformis -0.046 0.755 -0.302" 0.037 -0.274" 0.049 -0.225 0.124
[E#E Sophora japonica -0.055 0.710 -0.304" 0.036 -0.288" 0.047 -0.194 0.187
Ak} Koelreuteria paniculata 0.023 0.875 -0.236 0.106 -0.244 0.095 -0.228 0.120

s+ F2R7E 0.05 KT B2

Note: # indicated significant at the 0.05 level
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Table 3 Correlation between sap flow density and air temperature

W Ff Species Pearson P
fAA Platyclodus orientalis 0.658" " 0
JHI#S Pinus tabulaeformis 0.492* 0
[E#} Sophora japonica 0.589" " 0
25 Koelreuteria paniculata 0.649" " 0

T FORTE 0.05 7KF E R o+ FURTE 0.01 K- F 3%
Note: * indicated significant at the 0.05 level; * # indicated significant

at the 0.01 level
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Fig.5 Response of sap flow density of different tree species to atmospheric temperature
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Table 4 Regression analysis between sap flow density of different tree species and air temperature
A h - .
Species Equation
fM#8 Platyclodus orientalis y=-0.007x"+0.463x" - 8.906x+51.567 0.528 <0.001
WAL Pinus tabulaeformis y=-0.003x"+0.2x" —4.813x+37.799 0.519 <0.001
[ B Sophora japonica y=-0.005x"+0.352x"—6.904x+41.277 0.418 <0.001
A5 Koelreuteria paniculata y= -0.002x° +0.146x° -2.615x+13.221 0.415 <0.001
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Table 5 Correlation between sap flow density of different tree species

and relative humidity

7 Species Pearson P

A8 Platyclodus orientalis -0.602" " 0.002
JHFS Pinus tabulaeformis -0.303" 0.015
[E ¥R Sophora japonica -0.495" 0.014
A5 Koelreuteria paniculata -0.588" " 0.003

s RORTE 0.05 K-35 o FRoRAE 0.01 KPR 3%
Note: #* indicated significant at the 0.05 level; % = indicated significant

at the 0.01 level
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