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Characteristics of sap flow of 4 typical shelter-belt tree species and it’s

relationships with environmental factors in the desert region of Northwest China
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Abstract; Pulse sensors based on the heat compensation theory were applied to measure the stem sap flow of 4 typical tree
species in shelter-belt of the desert region in Northwest China. Wind speed, relative humidity, air temperature, soil
temperature and leaf temperature were measured at an automatic weather station. The aim of this study was to investigate the
diurnal variations of sap flow of different desert trees, and try to understand the characteristics of their water requirements
and ecological significance. The results indicated that sap flow rate in Populus Russkii Jabl. , P. euphratica Oliv. and Ulmus
pumila L. have distinct diurnal variations and the sap flow rates present single-peaks curves, but Elaeagnus angustifolia L.
have not been observed clear diurnal pattern in sap flow. The sap flow velocity altered with the probe-inserted depth into the
stem. Sap flow velocity had significant diversity among the 4 tree species. Under sufficient soil water content, increase of
irrigation can influence on the microhabitat and have an effect to reduce the transpirations. The correlation between the sap
flow velocity and the meteorological factors was analyzed. The dynamics of stem sap flows could be fitted well by a
regression model based on the meteorological factors. The model could be used to estimate the transpiration of the 4 tree

species.
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Table 1 Parameters of sample trees for sap flow measurement of four tree species

- L 2 ’1/ s 2% 7] 2%
WA g4/ mm U242/ mm KR /mm AT om? AR BB Elf kﬁﬁuﬁ%’

. . Heartwood . Volume fraction Volume fraction
Tree species Breast diameter . Xylem radius Sapwood area

radius of wood of water

&P 4% P. Russkii Jabl. 152 40 73 117.1 0.35 0.45
%% P. euphratica Oliv. 170 48 82 138.8 0.25 0.45
YR Elaeagnus angustifolia L. 126 49 60 37.6 0.18 0.23
#itt Ulmus pumila L. 148 45 71 94.7 0.26 0.42
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Fig.1 Diurnal changes of sap flow and meteorological factors of four tree species
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R2 ARMETRRAZTUEITER
Table 2 Statistical results of diurnal sap flow measurement of four tree species

A TG (emh™) TR (L) HFKR/L S/ (Leomd")
Tree species Average velocity Average flow Daily water consumption Unit area Flux
RZ Hi¥y P. Russkii Jabl. 35.20 4.12 98.98 0. 85
A% P. euphratica Oliv. 33.72 4. 69 112.55 0. 81
Y Elaeagnus angustifolia L. 2.56 0.10 2.32 0. 06
#i# Ulmus pumila L. 9.99 0.95 22.73 0.24
19mm 14mm 10mm Smm

N ®
o O

TEIE JEE/(cm/h)
Sapflow velocity
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Fig.2 Diurnal change of sap flow at different positions in the sapwood of four tree species
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Fig.3 Diurnal change of sap flow of four tree species in different irrigation
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Table 3 The correlation between daily sap flow rate and each meteorological factor for four tree species

7 Tree species KV, X RH ST, I T, ik T, TaFIKIZEZE VPD
R Wi P. Russkii Jabl. 0.685** -0.725** 0.951 ** -0.301** 0.934** 0.911**
1% P. euphratica Oliv. 0.088 -0.257** 0.802 ** -0.429** 0.740 ** 0.675**
YOI Elaeagnus angustifolia L. 0.034 -0.164 0.250 ** -0.370** 0.180* 0.265**
Hi# Ulmus pumila L. -0.022 -0.237** 0.705 ** -0.593 ** 0.598 ** 0.555**

* P<0.05; * *P<0.01

FELA LA b AL b, R 22504 M 1 JE 7 0 PR R IR 5 R R A e MEREA T 3 28 [T, LA 95% 1)
BREIE AR AEFSIBRIEAE, fT48 SRR i 535 W F R E = A B TR AR ZE TR
T :

SF, = —=30. 175 +3. 0837, +0. 323RH — 1. 801T, +1.953V,, —6. 345VPD

(R*=0.959 sig. F=0.007)
SF, =22.936 +2.089T, —2.579T, +0. 440RH (R*=0.918 sig. F =0.000)
SF, =4.828 —0.096T, +0. 129VPD (R*=0.206 sig. F =0.001)
SF, =13.964 +1.147T, - 0. 967T, —2. 420VPD -0. 2367, (R*=0.830 sig. F=0.009)
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IR F X FAFER AR R R A, RR A RS £ S HF0A AR K EIE S EENE S
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