Agricultural and Forest Meteorology

Volume 151, Issue,85 August 2011, Pages 1035-1044

Seasonal variation in canopy reflectance
and itsapplication to deter mine the water
status and water use by citrustreesin the
Western Cape, South Africa
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Abstract

This study describes the diurnal and seasonal dgsashthe canopy reflectance, water use
and water status of Midknight Valencia citrus traader semi-arid conditions. Hyperspectral
canopy reflectance data was collected on 30 triee®athly intervals over a period of 16
months in a commercial orchard in South Africa. Tiean canopy reflectance in the
wavelength range 350-2500 nm followed a clear seddend influenced by environmental
conditions and tree phenology. Mean monthly refleceé peaked in summerZ2%) while

the lowest value<15%) was reached in winter with the seasonal chamgthe sun's

position accounting for a significant proportiontbé variations. A sensitivity analysis of a
Penman—Monteith transpiration model showed tha¢made by individual trees changed by
up to 13% when the canopy reflectance was varied e seasonal range of measured
values. This suggested that the seasonal changre® iwater use influenced the seasonal
trend of the canopy reflectance. Thus monitoriregdanopy reflectance of citrus trees could



offer information on the tree water status. To te&, sap flow data of water uptake and loss
by the trees were compared with the canopy spestiaflow data showed a heavy reliance
by the citrus trees on the internally stored watigh up to 25% of the daily total transpiration
withdrawn from the trees’ internal water storagelpavhen soil water was limited. This
depletion of internally stored water, and hencectienge in tree water status, was detected
using spectral indices based on the first ordevdives of the canopy reflectance centered
at two and, at most, four spectral bands. We calectbat even if citrus trees are evergreen,
their canopy reflectance changes significantlyuigfmut the year with a considerable impact
on tree energy balance and water use. In additiengontribution of the internally stored
water to daily transpiration is a possible indicatbdrought stress for citrus trees detectable
from changes in canopy reflectance and it has patepplications in irrigation scheduling
using canopy level spectral information.
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