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Soil Temperature Triggers Sap Flow Onset and Offset of Pinus tabulaeformis
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Abstract
of the secondary dominant tree species Pinus tabulaeformis in Jiuzhai Valley. A temperature sensor was used to
collect soil temperature gradients from 2013 to 2015 with 6 depth gradients at 3, 10, 20, 30, 40, and 50 cm below
the tree. The analysis showed that the temperature of surface soil in the shallow 3 cm soil layer in early spring had

TDP (thermal dissipation probe) technology was used for continuous observation and preliminary study

a stronger influence on the sap flow intensity than the deep soil temperature and air temperature (correlation
coefficient was 0.852). The temperature gradient analysis reported that the optimum temperature for the root
system was 4.0-7.9°C. With the increase of soil temperature, the characteristics of sap flow initiated by Pinus
tabulaeformis in March and April would exacerbate the decrease of early spring runoff in Jiuzhai Valley.
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Fig. 1 Location of the study area in Jiuzhai Valley
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Fig. 2 Daily mean value changes of sap flow of P. tabulaeformis in 2014-2015

450 -
400
350

2 300

gzw

gzm

& 150
100
50

20134F

20144
At

8 2 4 6 8
20154F

B3 2013 F 4 B—2015 &£ 9 RiBiH TR A HE
Fig. 3 Monthly mean value of sap flow in P. tabulaeformis from April 2013 to September 2015
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Table 1 Correlation coefficients between sap flux density of P. tabulaeformis,
air temperature and soil tempera-tures of different soil depths

Z= AT ST-3 cm ST-10 cm ST-20 cm ST-30 cm ST-40 cm ST-50 cm
Eies 0.845" 0.852" 0.8417 0.825" 0.820" 0.819" 0.817"
ES 0.460" 0.212° 0.158 0.129 0.122 0.124 0.127
[Ex 0.590" 0.494™ 0.472" 0.467" 04717 0.476" 0.482"
%2 0.251 0.076 0.124 0.145 0.153 0.153 0.151
BEBH: **2 < 0.01, *a < 0.05, AT /8% IR, ST Fom LR .
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Fig. 6 Daily mean value of soil, atmospheric temperature and sap flow in 2014
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