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A RAPID SCREENING PROGRESS FOR CHEMICAL CONTROL OF HUANGLONGBING

RESEARCH REPORT-2008

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.

1. Development of a novel regeneration system for screening anti-microbial molecules from HLB-affected periwinkle cuttings
To overcome the decline and poor regeneration of HLB-affected periwinkle cuttings, the first experiments have focused on
development of protocols for generating a rooting system for 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 regenerating 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 periwinkle cuttings. The novel regeneration system is now available for testing
chemicals for liberibacter mortality, symptom remission and phytotoxicity.

2. Screening and evaluating anti-microbial molecules for suppression of liberibacter in periwinkle
The effectiveness of several compounds, including antibiotics (oxytetracycline, penicillin, streptomycin, tetracycline), and the
biocide (DBNPA) have been tested for their ability to Kill or inhibit liberibacter, and to promote remission of symptoms in

HLB-affected periwinkle. Infected cuttings treated with the antibiotic penicillin G @ 50 mg.L-1 or the biocide
2,2-dibromo-3-nitrilopropionamide (DBNPA) @ 200 pl.L-1 regenerated more efficiently and grew faster than infected,
untreated controls. All the Las-infected periwinkle cuttings treated with 50 mg. L-1 penicillin G were negative for the
bacterium by nested PCR. Treatment of Las-infected periwinkle cuttings with 200ul.L-1 DBNPA rendered the bacterium
undetectable in 83.3% of the cuttings by nested PCR. In 2 months after the infected cuttings were treated and planted, the
biomass of the regenerated plants was increased by 116.5% from the HLB-affected cuttings treated with penicillin G @ 50
mg.L-1, and by 49.9% treated with DBNPA @ 200 ul.L-1.

Sixty-seven percent of the Las-infected cuttings treated with the antibiotic oxytetracycline @ 200mg. L-1 can regenerated
into plants, but the roots grew slower than cuttings treated with DBNPA or penicillin. Fifty percent of the regenerated plants
(10 out of 20) treated with oxytetracycline were PCR-negative .The antibiotic mixture of penicillin G @100 mg.L-1 and
streptomycin @ 10 mg.L-1 was most effective in the killing or inhibiting liberibacter. More than 80% of the Las-infected
cuttings regenerated into plants, and the roots grew very well. All regenerated plants were PCR negative when tested by
conventional PCR using primers OI1/0I2c, only 23.5% (4 out of 17 regeneration plants) were PCR positive when tested by
nested PCR using primer sets of Ol1/0l2¢c and CGO3f/CGO5r. No significant growth difference was found between the
regenerated plants from the Las-infected cuttings, treated with the antibiotics, and healthy cuttings.



	Radio Button1: Yes
	Radio Button2: Yes
	Title: A RAPID SCREENING PROGRESS FOR CHEMICAL CONTROL OF HUANGLONGBING
	Investigator: Charles A. Powell
	Email: CAPowell@ufl.edu
	Phone: 772-468-3922
	Organization: University of Florida
	Date: 1/13/09
	Contract: 013321
	Duration: 3
	Year: 1
	Funds: 55000
	Report: A RAPID SCREENING PROGRESS FOR CHEMICAL CONTROL OF HUANGLONGBING

RESEARCH REPORT-2008

 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.
1. Development of a novel regeneration system for screening anti-microbial molecules from HLB-affected periwinkle cuttings
To overcome the decline and poor regeneration of HLB-affected periwinkle cuttings, the first experiments have focused on development of protocols for generating a rooting system for 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 regenerating 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 periwinkle cuttings. The novel regeneration system is now available for testing chemicals for liberibacter mortality, symptom remission and phytotoxicity.
2. Screening and evaluating anti-microbial molecules for suppression of liberibacter in periwinkle
The effectiveness of several compounds, including antibiotics (oxytetracycline, penicillin, streptomycin, tetracycline), and the biocide (DBNPA) have been tested for their ability to kill or inhibit liberibacter, and to promote remission of symptoms in HLB-affected periwinkle. Infected cuttings treated with the antibiotic penicillin G @ 50 mg.L-1 or the biocide 2,2-dibromo-3-nitrilopropionamide (DBNPA) @ 200 μl.L-1 regenerated more efficiently and grew faster than infected, untreated controls. All the Las-infected periwinkle cuttings treated with 50 mg. L-1 penicillin G were negative for the bacterium by nested PCR. Treatment of Las-infected periwinkle cuttings with 200μl.L-1  DBNPA rendered the bacterium undetectable in 83.3% of the cuttings by nested PCR. In 2 months after the infected cuttings were treated and planted, the biomass of the regenerated plants was increased by 116.5% from the HLB-affected cuttings treated with penicillin G @ 50 mg.L-1, and by 49.9% treated with DBNPA @ 200 μl.L-1. 
Sixty-seven percent of the Las-infected cuttings treated with the antibiotic oxytetracycline @ 200mg. L-1 can regenerated into plants, but the roots grew slower than cuttings treated with DBNPA or penicillin. Fifty percent of the regenerated plants (10 out of 20) treated with oxytetracycline were PCR-negative .The antibiotic mixture of penicillin G @100 mg.L-1 and streptomycin @ 10 mg.L-1 was most effective in the killing or inhibiting liberibacter. More than 80% of the Las-infected cuttings regenerated into plants, and the roots grew very well. All regenerated plants were PCR negative when tested by conventional PCR using primers OI1/OI2c, only 23.5% (4 out of 17 regeneration plants) were PCR positive when tested by nested PCR using primer sets of OI1/OI2c and CGO3f/CGO5r. No significant growth difference was found between the regenerated plants from the Las-infected cuttings, treated with the antibiotics, and healthy cuttings.


