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Nutrient application for maintaining the productivity of HLB-infected orchards is becoming a common practice in Florida,
especially with increasing rate of infection. Although the foliar nutritional application program does not remove/reduce the
inoculum, it offers the growers an opportunity to maintain productivity and profitability. One of the major challenges in
nutrient application is deciding on the sufficient amount or proportion of nutrients to be applied in the field to maintain citrus
yield. In this project, we proposed to evalute the potential of a new sensing technology based on laser-induced breakdown
spectroscopy (LIBS) for rapid and real-time measurment of foliar nutrient quantity. During the first stage of the project,
citrus anomalies with abiotic (iron, zinc, manganese, magnesium) and biotic (HLB, canker) stressed leaf samples were
tested with LIBS system. Qualitative analysis using a statistical algorithm (bagged decision tree) indicated that
classification of citrus anomalies can be achieved with an accuracy of about 94%. Based on these results, in the second
phase of the project, we evaluated the LIBS system for quantification of leaf nutrients. Two sets of data, dataset 1 and
dataset 2, were collected during different seasons (fall and spring). The partial least square regression (PLS-R) model with
a training dataset was developed to establish a calibration model. Once developed, the calibration model was tested with
an independent dataset. In dataset 1, the PLS-R model showed a good correlation between the LIBS spectra and nutrient
concentrations during calibration, although the model could not be validated with an independent dataset. However, in
dataset 2, amongst the nutrients that were estimated, iron, magnesium, potassium, boron, and calcium showed R2 greater
than 0.70. Calcium showed a maximum R2 of 0.80. One of the major challenges during this work was the low variability of
foliar nutrient concentrations that limited the robustness of the calibration model. Better results could have been acheived
if the concentration of nutrients had had a wider range of variability.
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