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Combating symptom development in HLB-infected fruit
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and physiological approach
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REPORT UPDATE (500 words; summarize your accomplishments )

Sensory impacts and flavor and aroma changes in HLB fruit: Hamlin fruit was harvested, juiced using a commercial
extractor and pasteurized in late December, 2010. Symptomatic greening fruit was blended into healthy fruit at 0, 2.5, 5,
10, 20, 50, and 100% by fruit weight prior to juicing. These juices are being stored and will be pasteurized. Future taste
panels are planned. Physiological changes in HLB fruit: We compared the visual appearance and characteristics of
HLB-impacted fruit with girdled fruit to determine if restriction of carbohydrate movement caused symptoms characteristic
of HLB. Girdling was performed on ‘Hamlin’ branches in groves in July and August 2010 on healthy trees. A ring (full
girdled) or half ring (half girdled) of bark (=<8 mm width) around the twig located 10-cm above a fruit was removed. Leaves
between the girdled region and fruit were removed. Four biological replications composed of eight trees (4 fruit/rep) each
were used for girdling experiments; fruit were harvested on December 8th 2010. Relative gene expression in flavedo was
analyzed using quantitative real-time PCR. Citrus glyceraldehyde-3-phosphate-dehydrogenase was used as the
constitutively expressed internal calibrator. Visual analysis indicated that full-girdled (FG) fruit were similar in size to HLB
symptomatic (SY) fruit, but girdled fruit were greener and not misshaped. No visual differences were seen between
healthy (H) and asymptomatic (AS) fruit or ungirdled (UG) and half-girdled (HG) fruit. SY and FG fruit were lower in starch
and sugar and had similar changes in juice quality than H or UG fruit, respectively. Generally, the impact on 5FG (5
months girdling) was greater than on 4FG (4 months girdling). Carotenoid content was reduced in SY when compared with
H, but increased in FG flavedo when compared to UG. Expression of several genes was significantly changed in SY but
not FG flavedo. Included in this list were a sulfate transporter, starch synthase, alpha-amylase, four phospholipases and
two ethylene synthesis genes. Yield, peel color, fruit size and seed abortion in HLB fruit: FG fruit had significantly lower
fruit diameter, fruit weight, flavedo starch and sugar content compared to HG or UG fruit. Such a pattern was similar when
SY fruit were compared with AS or H fruit. Extension and education: The processor HLB posters were displayed at the
following meetings: International Citrus and Beverage Conference, the Deputy Under Secretary of Agriculture visit, Florida
Television visit, Florida Citrus Mutual Board Meeting, and a CRDF meeting. A total of 452 processors brochures were
handed out in the fall that describe our results.
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