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Nutritional spray programs applied directly on the foliage of orange trees for management of the Huanglongbing (HLB)
disease have been investigated in the last few years to maintain tree health and yield. The impact of these programs on
HLB infected fruit flavor and aroma is unknown. This study looked at the effects of 3 different foliage nutritional spray
programs (Maury Boyd, Keyplex and Wettable Powder) applied to healthy and HLB infected trees on the flavor and
composition of their fruit, and compared them with the fruit treated with a conventional spray program. Three types of fruit
samples were selected: healthy orange fruit from non-infected trees (healthy), asymptomatic fruit from HLB infected trees
(HLB), and symptomatic fruit from HLB infected trees (HLBs).Four harvest times and two cultivars (‘Hamlin’ harvested in
December 2009, December 2010 and January 2011, and ‘Valencia’ harvested in April 2011) were investigated. For all
three harvests of ‘Hamlin’ fruit, HLB and HLBs juice samples for all treatments were significantly different by smell and by
taste from the conventionally treated healthy juice, with the exceptions of conventionally treated HLB (harvested in
December 2009) and the HLB Maury Boyd treated juice (Harvested in January 2011) which were not significantly different
by smell from the healthy control. Generally, the panelists described the differences as being bitter, grapefruit like, more
sour, astringent, and metallic. The limonin content was usually higher in the HLB and HLBs juice, regardless of the
nutritional programs, while the nomilin content was found higher or at similar levels compared to the conventionally treated
healthy juice. For the December 2009 harvest, the sugar content in HLB and HLBs juice samples of all treatments were
the same as the levels as those found in conventionally treated healthy juice, while lower sugar content in all HLB and
HLBs juice samples (regardless of the treatment) compared with healthy fruit were measured in the December 2010 and
January 2011 harvests. The Valencia harvest in April, 2011, exhibited differences between healthy, HLB and HLBs for the
conventional spray group, but less and inconsistent differences were observed between healthy, HLB and HLBs for
Valencia juice from the nutritional spray groups. In the ‘Valencia’harvest of April 2011, conventionally treated HLBs juice
was judged significantly different by taste compared with the healthy control. The HLBs juice was described as being
sweeter, more sour, more tart, more bitter, metallic, off-flavored, and having more of a fruity-non-citrus flavor than the
control. No significant difference by smell or by taste was observed between the Keyplex treated juice samples (healthy,
HLB and HLBs) and the conventionally treated healthy control. Healthy Maury Boyd treated juice did not differ either by
taste or smell from the conventionally treated healthy control, but the Maury Boyd HLB and HLBs juice sample were both
significantly different by smell and taste.

No clear conclusions can be drawn at this point whether the nutritional programs really have a beneficial impact and
alleviate the negative effects of HLB disease on fruit flavor and composition. In most cases, the panelists could distinguish
between a conventional treated healthy control and a sample that received a nutritional spray. Although, no significant
difference in taste or smell were observed in the ‘Valencia’ harvest for the Keyplex nutritional treatment, there was either a
difference between the HLB and HLBs samples from the conventional treatment compared with the healthy control. More
harvests would be necessary to draw a conclusion. Also the effect of volatiles on juice aroma should also be investigated.
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