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Time lag of stem sap flow and its relationships with transpiration characteristics in Quercus
liaotungensis and Robina pseudoacacia in the loess hilly region China. YANG Jie' > LYU Jin—
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Abstract: Using Granier-type thermal dissipation probes ( TDP) we measured stem xylem sap flow
of the natural dominant species Quercus liaotungensis and a reforestation species Robinia pseudoaca—
cia from July to September in 2016 in the semiarid loess hilly region. Meteorological factors and soil
water content were simultaneously monitored during the study period. Using cross—correlation analy—
sis time lag between diurnal patterns of sap flux density and vapor pressure deficit ( VPD) was
quantitatively estimated. Differences in the time lag between the two species and possible influence
by different diameter classes and soil water contents were analyzed. The results showed that the diur—
nal courses of sap flux density were similar to those of meteorological factors with daily peaks ear—
lier than VPD. The peak of VPD lagged behind the sap flux densities of (). liaotungensis and R.
pseudoacacia 118.2 min and 39.5 min respectively. The peak of PAR lagged behind the sap flux
density of . liaotungensis 12.4 min but was 68.5 min ahead of that for R. pseudoacacia. Time lag
between sap flux density and VPD significantly varied between tree species and was affected by soil
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water content. Those during higher soil water content period were about 32.2 min and 68.2 min lon—
ger than those during the period with lower soil water content for the two species respectively.
There was no correlation between time lag and tree diameter classes. The time lag between VPD and
sap flux density for R. pseudoacacia was about 21.4 min longer in smaller diameter trees than in lar—
ger trees which was significantly different under the lower soil water content. Our results suggested
that the time lag effect between VPD and sap flux densities in the two species reflected their sensi—
tivities to driving factors of transpiration and that higher soil water content was favorable to sap flux
density reaching its peak early. The lower soil water content might lead to lower sensitivity of the
trees to meteorological factors. R. pseudoacacia was more sensitive to changes of soil water content.

Key words: Quercus liaotungensis; Robinia pseudoacacia; soil water content; diameter class; sap

flow; time lag.
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Table 1 Number of sampled trees and their mean height
and diameter at breast height ( DBH)

Species Tree Number DBH Height
diameter (em) (m)
classes
A 4 21.9+2.0a 8.9+0.8a
Quercus liaotungensis B 4 16.5£1.9b 8.8+0.5a
C 5 13.5£2.6a  10.5+2.0a
Robina pseudoacacia D 4 9.5+1.4b 9.3+2.4a

( P<0.05) Different letters in the same

column meant significant difference at 0.05 level.
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Fig.1 Diurnal changes of photosynthetically active radiation
( PAR)

( F,) in the two tree species on a typical clear day.

vapor pressure deficit ( VPD) and sap flux density

Q: Quercus liaotungensis; R: Robinia pseudoacacia.

The same below.
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Fig.2 Time lag between the diurnal courses of VPD and sap
flow of the two tree species under different soil water contents.

I: High soil water content; II:
Low soil water content. The same below.
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Fig.3 Sap flow time lag of Quercus liaotungensis and Robina
pseudoacacia trees with two diameter classes under different soil

water contents.

2 ( P<0.05) Dif-
ferent lowercase letters in the same diameter class meant significant diffe—
rence between different soil water contents and different capital letters
meant significant difference between different diameter classes in the same
soil water content at 0.05 level.
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