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Abstract ; Investigating the relationships between sapflux density and environmental factors and clarifying the determining
factors are crucial for deeply understanding mechanism of environmental controls on transpiration. In this study, sapflux
density ( Js) of Pinustabuliformis trees, meteorological variables, soil moisture ( SMandsoil temperature ( Ts) were

continuously monitored in Mangshan National Forest Park in the Northwest Beijing, China. The results showed that the
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factors that mainly affectsJs were varied at different temporal scales. At daily scale,Ts, relative humidity (RH) , SM were
positively significantly correlated with Js. The relative contributions of Ts, RH and SM were 28.3%, 11.7% and 10.1%. At
monthly scale, Ts was also the dominant factor that determine Js and its contribution was 49.7%. The contributions of SM
and RH were 7.3% and 6.4%, respectively. At annual scale, RH dominated the temporal variations in Js and its
contribution was 93.3%. The results also showed that the controls of environmental factors on Js increased with temporal
scaling from short time (day) to longer ( month and year).This study would provide basic knowledge on temporal scale

transformation of plant transpiration and predication of plant water consumption in the context of climate change.

Key Words:; sapflow ;meteorological factors; soil temperature; temporal scales; Pinustabuliformis
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Fig.1 Observation plot of Pinustabulaeformis in Mangshan, Beijing
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Table 1 Information of Pinustabulaeformis sample trees

P W#%/ cm B /m ST/ (mxm)
Serial number Diameter at Breast Height Height Crown width
1 17 3.5 1.5x2
2 16.3 3.8 1.8x2.2
3 18.5 3.8 1.0x2.8
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Table 2 Correlation between Pinustabulaeformis sapflux density and the environmental factors at different temporal scales

Pearson FH7¢ R 5L

IR F Pearson correlation coefficient
Factors HIRJEWRER Js/(gm™2s™h) HARBERFRHER Js/(gm™?s™") AERPERRHER Js/(gm2s™h)

Daily sapflux density Monthlysapflux density Annuallysapflux density
ZEIRE Ta 0.490 ** 0.637** -0.404
AR RH 0.083 ** 0.529 ** -0.966 **
MR 3R 7 ) VPD 0.320 " 0.301* -0.296
RGE Ws -0.070 ** -0.152 -0.002
KBAFEST Rs 0.428** 0.359 ** 0.859
4k SM 0.483** 0.555** -0.014
T HEREE Ts 0.536 " 0.705 ** -0.052

P * <0.05 F£RIZELE P<0.05 E%,P x # <0.01 TRIZMELE P<0.01 *&E%, Ta: 2550 E air tcmperature;RH:*EX"J"]ﬂfg relative humidiyt;
VPD AR AIZK IS 5 B vapor pressure deficit; Ws: KL # wind speed; Rs: K FH 4R 5 solar radiation; SM: £ 3K 43 soil moisture; Ts: £ 3R B soil

temperature ; Js : Wit MR sapflux density
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Fig.2 Temporalchanges of Pinustabuliformis sapflux density and the environmental factors during the observation period
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Fig.3 Response of Pinustabulaeformis sapflux density to environmental factors at daily scale
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Fig.4 Response of Pinustabulaeformis sapflux density to environmental factors at monthly scale
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Table 3 Changes of stepwise regression R? of Pinustabulaeformis sapflux density and environmental factors at different temporal scales

#ZH R R
My A4k Changes of stepwise regression R2
Factors
HRE Daily A Monthly AERJE Annually
TR Ts 0.283 0.497 —
KR SM 0.101 0.073 —
AHXSPRSE RH 0.117 0.064 0.933
KBAFEHT Rs 0.021 — —
HIFIZKIR 75 B VPD 0.012 — —
A Ws 0.004 — 0.063
KAIRSE Ta — — —
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Fig.5 Response of Pinustabulaeformis sapflux density to environmental factors at annually scale
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