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Study on Water Consumption of Calligonum arborescens Litv.
in Shelterbelts along the Tarim Desert Highway

XU Hao' 2 ZHANG Xi-ming' WANG Yong-dong' 2 WEI Jiang! 2 LIANG Shao-min' 2
1 Xinjiang Institute of Ecology and Geography Chinese Academy of Sciences Urumqi 830011 China
2 Graduate School ~ Chinese Academy of Sciences Beijing 100039 China

Abstract  In this paper the sap flow in stems of Calligonum arborescens in the shelterbelts along the Tarim
Desert Highway in hinterland of the Taklimakan Desert is measured with the stem-sap meters. The result re-
veals that the average daily water consumption of Calligonum arborescens is 4 183.38 g in growth season. Un-
der the current irrigation and management conditions the average daily water consumptions of three stems of
Calligonum arborescens with diameters of 3.6 cm 3.1 cmand 1.9 cm are 6 203.5g 4 829.1 gand 1 517.5
g respectively during the period from April to October. The maximum daily water consumption occurs in July.
The daily variation curves of sap flow in stems of Calligonum arborescens Litv. are unimodal and fluctuate with
the change of environmental factors. The maximum and minimum values of sap flow in stems occur at 12 00~
15 00 and 0 00~3 00 respectively and the speed rate of sap flow in stems is high at midnight. The maxi-
mum and minimum values of sap flow in a stem of Calligonum arborescens Litv. with basal diameter of 3.1 cm
are 1 277 g h and 0 respectively during the period from April to August and the sap flow in stems varies in a
range of 0~100 g h at night. There is a positive correlation between the sap flow velocities in stems and the
basal diameters. Under different weather conditions the average stem sap flow rate is in an order of raining <
cloudy < floating dust < overcast < sand storm < sunshine. Sap flow in stems is not affected by soil moisture
content. It is considered that the extremely arid environment and the relative enough water supply are the main
factors resulting in high water consumption.

Keywords Tarim Desert Highway Calligonum arborescens Litv. transpiration water consumption stem sap

flow heat-balance technique.



