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Characteristics of Sap Flow and Correlation Analysis With Environmental Factors

of Prunus davidiana in Semiarid Loess Area

LIN Lin, CAI Guo-jun' ,MO Bao-ru, LI De-li,XUE Rui, CHAI Chun-shan

(Gansu Academy Forestry Sciences s Lanzhou 730020 ,Gansu sChina)

Abstract ; Taking Prunus davidiana occurring in semiarid loess area as the research object, the tree sap flow
and environmental factors were simultaneously monitored, such as meteorological indices and soil mois-
ture. The relationship between the sap flow velocity and environmental factors at different time scales were
analyzed. The key factors were determined. The significance of this study was to understand the response
mechanism of plant transpiration to environment and time scale conversion. The results showed that the
sap flow was generally high in the daytime and low at night. At monthly scale, the vapor pressure deficit
dominated the temporal variations in sap flow and its contribution was 90. 2%. At daily scale,the dominant
factor was solar radiation,followed by temperature,the contribution rates were 58. 1% and 14. 4% ,respec-
tively. At hourly scale,air temperature was the dominant factor that determined sap flow in May and June,
solar radiation was the dominant factor in July and August,and vapor pressure deficit was the dominant
factor in September. The study suggests that with the expansion of time scale, the influence intensity of en-
vironmental factors on sap flow becomes more and more extensive.
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Table 1 Morphological parameters of Prunus davidiana
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Fig. 1 Diurnal variation curve of stem flow of P. davidiana

in growing season
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Fig. 2 Changes of sap flow velocity and soil

moisture content before and after rainning
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Table 2 Comparison of the correlation between sap flow velocity and soil moisture content before and after rainning
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Fig. 3 Changes of sap flow velocity and environmental factors at monthly scale
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Table 3 Differences in the correlation between sap flow velocity and environmental factors at different time scales
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Table 4 Multiple linear regression between sap flow velocity and environmental factors at monthly and daily scale
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Fig.4 Changes of sap flow velocity and environmental factors at daily scale
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Fig. 5 Changes of sap flow velocity and environmental factors at hourly scale
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Table 5 Multiple linear regression between sap flow velocity and environmental factors at hourly scale
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