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Influence of soil temperature on sap flow of Pinus tabulaeformis
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Abstract; Studies on the relationship between sap flow activities and major environmental factors have mainly focused on
solar radiation; air temperature, air moisture, soil moisture and vapor pressure deficit, however, the effect of soil
temperature were usually neglected. In fact, soil water may not be available to trees and thus leading to the potential loss of
forest yield due to reduction of transpiration and photosynthesis by low soil temperature. Therefore quantified studies on the
influence of soil temperature on sap flow are necessary. Accordingly, the sap flow velocity of Pinus tabulaeformis, soil
temperature and other environmental factors were synchronously measured in one year with Thermal Dissipation Probe
systems (TDP-30) and an automatic weather station. The results show that the soil layers in which soil temperature has
strong effect on sap flow velocity are related with root distributions, and soil temperature conditions at which water could be
easier absorbed. Soil temperature of surface layer has the most significant influence on sap flow activities in spring while
that of deep layer in summer and middle layer in autumn. Furthermore, the effect of soil temperature on sap flow is most

significant at 10.0 —14.9°C, and the soil temperature threshold is about 10°C.
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Table1 Correlation coefficients between soil temperatures and sap Table 2 Averaged soil temperatures in different soil depths in

flow velocities of P. tabulaeformis

research days(C)

Z=45 Season Scem 15e¢m =45 Season Sem 15cm 35cm 65cm
3 Spring 0.761%*  0.582°* % Spring 13.09  12.34  11.64  10.85
(n=864)
s

EF Summer ~0.085% —0.264° H % Summer 23.54 2275  21.81  20.49
(n=1584)

HF Autumn -0.054 -0.196%* #K = Autumn 19.21 19.08 19.37 19.73
(n=864)

# % @=0.01
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BE— 2500 A 7] - S P 6 T o AR T W T S R M R 22 57
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THAF 5 3l A 1 P TR ARIR (10. 0 ~ 14. 9°C ) F ¥R L5 Bl B R M B2 (B R T HARIB BRI o
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RIS RE B REREFN . YHIBBELT 10.0 ~14. 9C a1t , B85 ARSI BE R K 2 BB
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Table 3 Correlation between soil temperature grads and sap flow velocity of P. tabulaeformis

iﬁiﬁﬁfe arads 5.0~9.9C 10.0 ~14.9C 15.0 ~19.9C 20.0 ~24.9C 25.0~29.9C

24~ & Sample quantity 297 297 297 297 297

H#H3% Z 3L Correlation coefficient 0.193 ** 0.868 ** 0.383°* 0.257** 0.444 **

BEHKSE Significance level Sig. =0.001 Sig. =0.000 Sig. =0.000 Sig. =0.000 Sig. =0.000
3.3 RMEHAAR TR T SR HRRR BE 0.0015 -

H—ath RE(E 1), Y- EBEET 5 ~15C
Z VB, - SR A AR TR It R R [ B A M 3
BRBLR, HEPRALTREN:

y = 0.00000104™*** (r =0.927)
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HA O FRRERA, ZMEAATEG A, HAR
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0.0010

0.0005

TR R
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LA AR TR R R G 8 B 7, A 10C 0 .
MUF B AR, BTEATT B 10°C 2245 4R A B B A I Soil emperature (C)
T8 38 7 R - IR B A .

4 itig Bl SRR AR R R R

$|ﬂ + 25 E LR AR Igj iﬁ?@(ﬁ Eﬁ EXﬂ‘{Hﬂ MW:F Fig.1 Relationship between low soil temperature and sap flow velocity
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Fig.2  Annual change of soil temperature and sap flow of P. tabulaeformis
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