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Transpiration of Salix psammophila and its response to meteorological factors in arid area
WANG Qiang min"?, WANG Wer ke">, WANG Zhowr feng">, AN Ke dong"?, CHEN Li"*, GONG Cheng cheng"?

(1. Colleage of environmental science& engineering, Chang’ an University, Xian 710054, China;
2.Key Laboratory of Subsurface Hydrology and E cological Eff ects in Arid Region, Xian 710054, China )

Abstract: In order to investigate the relationship between the transpiration of Salix psammophila and meteorological factors,

packaged sap flow gauge was used to measure the sap flow velocities in the full leaf season and defoliation season. The results

showed that (1) the sap flow velocity of Salix psammophila branch has a positive correlation with branch diameter; (2) sap flow

velocity increases gradually from 7 am in the morning, reaches a peak between 10 am in the morning and 3 pm in the aft ernoon,

then decreases gradually from 4 pm in the aft ernoon to the low est value (near zero) after9 pm at night; ( 3) sap flow velocity of

Salix psammophila has an obviously seasonal variation with the maximum value in July while the minimum in November;(4)

met eorological factors are the most significant factors affecting the sap flow velocity of Salix psammophila in the following or

der: vapor pressure deficit> solar radiation> air tem perature> relative humidity> wind speed; and (5) there is a significant ly

linear relationship betw een sap flow velocity and reference evapotranspiration with a correlation coefficient of R>= 0.77

Key words: Salix psammo phila;sap flow velocity; meteorological factor; arid area
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Fig. 1 Location map of the irrsitu

experiment field for water and environment
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Tab.1 SGB specifications and

basic properties of the Salix psamm ophila sam ples

VPD = ¢, -

Gy MRS HAEM/em BE/em EIE/ em?
AL SGB2 0. 89 141 126
WA, SGB2 1. 15 141 126
A, SGR2 1.53 141 126
VI A, SGB2 1.87 141 126

Wl B SGB3 1.03 117 93
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Fig.2 Daily variation of sap flow velocity with

different branch diameters of Salix psammophila on July 29th
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Fig.3 Daily variation of sap flow velocity of Salix psammophila
under different weather conditions
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Fig.4 Seasonal variation of sap flow velocity of Salix psammophila

and precipitation from July 17th to November 14th
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Tab.2 The maximum value of sap flow velocity and increased

ratio before and after precipitation

Berg i BRI RERR RO 8 g

B m MR/ (kg b)) BRI (kge KD (%)
8§14 1.9 0.275 0. 282 3

826 4.7 0. 288 0.307 6.1
915 3.4 0. 295 0. 301 1.9
162 3.3 0. 260 0.274 5.1
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Fig.5 Daily variation of sap flow velocity of Salix psammophila

and meteorological factors from September 28th to October 14th
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Tab.3 The correlation between hourly sap flow velocity of Salix psammophila and each meteorological factor
ot SR T./ C R,/ (w* m-2) VPD [ kPa RH (%) Vil (me sh)
LB 0. 855" 0.872" 0.946"" - 0.833" 0.590"

e O 0,01 IR FEAKCF(RUR)

Fig. 6 Scatter plot of measured

and fitted values of sap flow velocity
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Fig. 7 Relationship between daily sap flow velocity of
Salix psammophila and daily reference evapotranspiration

rate from July 11th to November 14th (93 sam ples)
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