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Characteristics of transpiration water consumption of typical tree species in Mu Us Sandy

Land and its relationship with meteorological factors

Abstract: [Objective] To explore the transpiration water consumption and its influencing factors of Salix matsudana and Populus
simonii by studying the transpiration rate of artificial vegetation stem flow and its relationship with meteorological factors in Mu Us
sandy land. [Method] The thermal dissipation probe sap flow meter ( TDP ) was used to measure the sap flow and the automatic
weather station was used to monitor the micro-meteorological factors. The Granier formula was used to calculate the transpiration stem
flow of S.matsudana and P.simonii, and its relationship with meteorological factors was studied. [Result] The diurnal variation of sap
flow of S.matsudana and P.simonii showed a single-peak ' Ji ' curve, showing obvious diurnal variation. The sap flow started at about
7:00 and reached the peak at about 12:00, then the sap flow rate decreased, and the decrease rate of sap flow gradually stabilized at
about 20:00. The weather has a significant effect on the sap flow rate. The maximum sap flow rate of S.matsudana can reach 9265.68
ml h-1 in sunny days, and the maximum sap flow rate of P.simonii can reach 5025.12 ml h-1. In rainy days, the maximum sap flow
rate of S.matsudana is 7914.31ml h-1, and the maximum sap flow rate of P.simonii is 3310.61ml H-1.Overall, the maximum sap flow
rate of S.matsudana and P.simonii in sunny days is significantly increased by 30-50 % compared with that in rainy days, and the
maximum sap flow rate of S.matsudana is greater than that of P.simonii. The monthly transpiration water consumption of Salix
matsudana in the whole growing season from high to low was August > September > July > June > October, and the monthly
transpiration water consumption of Populus simonii was August > September > July > October > June. The monthly average daily
cumulative stemflow water consumption of Salix matsudana and Populus simonii showed an ' S ' -shaped growth curve distribution.
The daily cumulative stemflow water consumption of Salix matsudana was the highest in August 160328.60 ml €-1, and the daily
cumulative stemflow water consumption of Populus simonii was the highest in August 113911.89 ml d-1; the sap flow rate of Salix
matsudana and Populus simonii was positively correlated with photosynthetic active radiation, saturated vapor pressure difference and
air temperature, and negatively correlated with air relative humidity. [ Conclusion] The transpiration water consumption of artificial
tree Salix matsudana in Mu Us sandy land is stronger, and the water consumption is greater. Air temperature is the main reason affecting
its sap flow density.
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