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Abstract

Heat pulse velocity sap flow measurement techniques are considered
reliable and accurate for estimating tree water use in woody species. In
order to be representative and scalable, probes are typically installed in a
number of sample trees and inserted to stratified depths to account for
heterogeneity in hydraulic conductivity exhibited by the sapwood.
However, during measurement of heat pulse velocities with a large
number of probes for an extended period of time, periods of missing data
in one or more probes are likely to occur. In this work the effectiveness of
using linear regression models between different probe data sets to
estimate and patch missing data was evaluated. Hourly heat pulse
velocities in two well-irrigated citrus orchards planted with ‘Delta’
Valencia and ‘Bahianinha’ Navel orange trees [Citrus sinensis (L.) Osbeck]
were measured using the heat ratio method (HRM). The measurements
were conducted in two consecutive seasons at Moosrivier Farm in
Groblersdal, which is located in the summer rainfall area of South Africa,
as part of a Water Research Commission funded research project on
water use of fruit trees. Four trees were sampled in each orchard, each of
which had four probes inserted to different depths in the sapwood of the
main stem. Two approaches were evaluated for the linear regression
models. The first approach was to analyse the relationships between HPV
data measured by the different probes. The second approach was to use
equations developed between one probe and the average of the other
probes in the same orchard at the same time of the day. The regression
models were validated by comparing estimated values against
independently observed data from the same probe. In both orange tree
cultivars sap flow velocities were observed to decrease with increasing
sapwood depth, measured from the bark towards the stem centre. This



emphasizes the need to use multiple sensors to accurately estimate
water use of individual trees when using sap flow measurement
techniques. Linear regression models can be used to effectively estimate
missing data when long term sap flow measurements using multiple
probes are conducted in citrus trees.



