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REPORT UPDATE (650 words)

Citrus Huanglongbing (HLB) is the most destructive and devastating disease of citrus in the world. Current management of
the disease by using disease-free nurseries, rouging infected trees, and chemical or biological control of the insect vectors
has had limited success, and the disease is endangering the entire citrus industry in the United States. Periwinkle is an
excellent experimental host of the HLB pathogen. Because of its rapid growth and ease of propagation, HLB-affected
periwinkles were used as the model plants for developing a rapid process for screening chemical compound against Ca.
Liberibacter while simultaneously assessing phytotoxicity. In the first year of this project, the research was mainly focused
on: 1) Development of rapid regeneration of HLB-affected periwinkle by optimizing growth conditions for the diseased
cuttings; 2) Screening and evaluating anti-microbial molecules for suppression of liberibacter in periwinkle.

To overcome the decline and poor regeneration of HLB-affected periwinkle cuttings, the first experiments have focused on
development of protocols for generating HLB-affected periwinkle cuttings. Different rooting medium mixtures, auxins and the
sources of plant cuttings have been tested. The optimal conditions for regenerating the cuttings were determined based on
partial least squares regression analysis (PLS) in uniform design. The predicted models derived from the empirical
relationship between the regenerated plants from cuttings and their influence factors were used to optimize the regeneration
conditions. The optimal conditions for regeneration of plants from the HLB-affected periwinkle were half-strength MT medium
supplemented with 5 mg.L-1 NAA and 5 mg.L-1 IBA. In addition, vermiculite is a better material than potting soil for rooting
and regenerating of periwinkle cuttings. The novel regeneration system is now available for testing chemicals for liberibacter
mortality, symptom remission and phytotoxicity.

The effectiveness of 12 chemical compounds, such as antibiotics, biocides, SAR inducers and other compounds have been
tested for their ability to kill or inhibit liberibacter, and to promote remission of symptoms in HLB-affected periwinkle. Two
chemical agents, the antibiotic penicillin G and the biocide 2,2-dibromo-3-nitrilopropionamide (DBNPA), were effective in
eliminating or suppressing the HLB pathogen when used to treat the HLB-affected periwinkle cuttings. The regenerated and
re-grafted plants from the HLP-affected cuttings treated with penicillin G @ 50 mg.L-1 had no positive signal in nested PCR
using the primer sets of O11/012C and CGO3f/CGO5r. Untreated, HLB-affected periwinkle plants were PCR-positive. Two
hundred-ppm DBNPA reduced the titer of Ca. Liberacter in regenerated, infected periwinkle plants by 66.7% in nested PCR
and 83.3% in conventional PCR, respectively. Infected cuttings treated with penicillin G or DBNPA regenerated more
efficiently and grew faster than untreated, infected cuttings. The biomass of regenerated, infected plants was increased by
116.5% and 49.9% by treatment with penicillin G @ 50 mg.L-1or 49.9% DBNPA @ 200 pl.L-1, respectively, compared to
untreated, infected plants.

Rooted, infected periwinkle cuttings were also treated with Oxytetracyline-HCI @ 150~250 mg.L-1, DBNPA @ 200 pl.L-1 or
SA @ 100 mg.L-1 by watering. Oxytetracycline-HCI was effective at the concentration of 150~250 mg.L-1, which resulted in
symptom reduction and increased growth of the diseased periwinkle and suppression of the Las bacterium. All infected
cuttings treated with Oxytetracycline-HCI were negative for the bacterium by nested PCR. SA- or DBNPA- treated infected
cuttings were negative by conventional PCR, but positive by nested PCR.

Tests for the effectiveness of other chemical agents is also in progress. Any chemical that shows effectiveness against HLB
in periwinkle will be tested on citrus.
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