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Magnolia liliiflora whole-tree sap flow in response to multiple environmental variables in Bei-
jing. WANG Hua', OUYANG Zhi-yun', ZHENG Hua', REN Yu-fen', GAO Fu-yuan® ('State
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Abstract; In order to clarify the environmental factors affecting the water use of typical urban tree
species Magnolia liliiflora, an investigation was conducted on the responses of M. liliiflora whole-
tree sap flow to the air temperature, air relative humidity, radiation, wind speed, soil temperature
and water content, and precipitation in Beijing from April to October, 2008. The eight environmen-
tal factors affecting M. liliiflora whole-tree sap flow could be divided into three categories, i. e. ,
evaporative demand index, soil index, and precipitation index. The evaporative demand index (air
temperature , air relative humidity, total radiation, wind speed, and vapor pressure deficit) could
explain 60% of the variation in the sap flow of individual trees, which presented S-type change
trend, i. e. , the sap flow reached an asymptote where higher light and evaporative demands could
not cause sap flow to increase further. Soil index ('soil temperature and water content) and precipi-
tation index ( precipitation amount) had little influence on the sap flow.

Key words: urban tree; thermal dissipation method; sap flow; principal components analysis;

Magnolia liliiflora.
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Table 1 Characteristics of the sampled Magnolia liliiflora

trees

PR e M GRREEE  HER

Tree No. DBH Height  Canopy projected Sapwood area
(em) (m) area (m?) (em?)

1 7.0 4.3 2.98 29. 11

2 7.6 3.0 2.40 34.74

3 8.1 3.4 2.54 39.83

DBH: Diameter at the breast height.
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Table 2 Correlations coefficients among the 1-hour averages of environmental variables(n=3670)

HF T, RH w R, D SWCy, P T
Variable

T, 1 -0. 248 0.236 0. 443 0. 688 -0.374 x 0. 905
RH 1 -0.557 -0. 540 -0. 804 x x x

w 1 0. 387 0.471 x x x
R, 1 0. 658 -0. 020 x x
D 1 x x 0. 447
SWCsy, 1 x -0. 408
P 1 x
T 1

w: 1<0.2; T, RAHRE Air temperature; RH ;55 S HIXTREE Air relative humidity; w ;XU Wind speed; R, : E585F Total radiation; D :7K{5HE 7k

s

Vapor pressure deficit; SWCsy, : 3R Soil water content; P [#7K Precipitation; T, : T3 J¥ Soil temperature. T[] The same below.
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Table 3  Eigenvalues and the variance explained by the
first three axes of the PCA on the environment data

EMgr RHIEE itk B ik FBHLE R
B Eigenvalue Total Cumulative Cumulative
Axis variance eigenvalue variance
number explained (% ) Explained (% )
1 3.370 42.1 3.370 42.1

2 1.750 21.9 5.120 64.0

3 1.011 12.6 6. 131 76.6
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Table 4 Factor loadings of the environmental variables on
the first three PCA axes

g E NS NHEF 2 N ]
Environmental Factor 1 Factor 2 Factor 3
variable

T, 0.82 0.50 -0.04
RH -0.70 0.58 -0.01
w 0.58 -0. 40 0.31
R, 0.71 -0.32 0. 00
D 0.93 -0. 16 -0.04
SWCy, -0.33 -0.56 0.10
P -0.07 0.22 0.95
T0 0.61 0.72 -0.02
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Fig.2 Plots of standardized sap flux density (SSF+1) against
the logarithm of the normalized D (D/R,) values over the entire
study period.
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