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INTRODUCTION 
 
The 3rd Annual Citrus Health Response Forum (CHRF) was held in Ft. Collins, Colorado during 
August 27-30, 2012. Like the previous two, this was also an industry-driven meeting aimed at 
ensuring a productive and thriving citrus industry in the face of Asian Citrus Psyllid (ACP) and 
Huanglongbing (HLB).  This forum was organized under the leadership of Dr. Charla 
Hollingsworth, USDA-APHIS. The members of the three outcome groups provided ideas and 
assistance in organizing the forum.  Note that the three outcome groups have different 
missions. They are: “Keep ACP-infested and HLB-affected groves productive” for outcome group 
1; “Slow or Prevent the Spread of ACP and HLB” for outcome group 2; and “Keep citrus free of 
ACP and HLB” for outcome group 3.  In pursuit of accomplishing these missions, the annual 
CHRFs have traditionally focused on reviewing progress in relevant research areas and then 
determining the research gaps that ought to be bridged to speed up progress.  
 
GROWER PERSPECTIVE 
 
Particular emphasis was placed on receiving growers’ input on the research progress made by 
the scientists as well as the research priorities that ought to be set by the whole community 
that include the researchers, the regulators, and the industry.  Therefore, the forum started on 
the first day (August 28, 2012) with a session on the citrus grower’s perspective (see the 
attached agenda) in which the representatives from California, Texas, and Florida expressed 
their views.  The idea was to capture three main points: 

1. What kind of problems are the growers facing? 
2. What “surveillance and control” measures are they taking? 
3. What other “surveillance and control” measures do they need in the future to maintain 

a productive and economically viable citrus industry? 
 
As expected, the views of the growers from the three different states are different since they 
encounter different scenarios and they have different industry goals.  For California, the goal is 
to produce high-value and high-quality citrus fruits for domestic and foreign markets. The 
threat of CLas infection in California is looming large due to the rapid growth of ACP population. 
Vigorous ACP trapping and the CLas testing are currently employed.  However, chemical control 
is proving insufficient for robust ACP control.  Removal of CLas-infected tree is recommended 
although only one such tree has been found so far.  The California growers identified the 
following needs for the future. 

California needs: 
• Improved and uniform ACP surveillance and control measures across all groves 
• Accurate platforms for detection of CLas from insect and citrus samples and 

pre-symptomatic diagnosis of HLB 
• Tools for eliminating CLas from ACP 
• HLB-resistant citrus cultivars for long-term protection 
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In Texas, the HLB situation is more serious than in California.  So far two groves have been 
reported to contain HLB-infected trees and possibly one residential area may also contain HLB-
infected trees.  Area wide ACP control has been significantly ramped up since the HLB 
encounter.  There is a realization that there may be trees in a grove with latent infection.  The 
Texas growers identified the following needs for the future.  
 

 
The situation in Florida is quite extreme since most of the trees are already infected with 
Liberibacter and are showing HLB symptoms. Therefore, it is too late for ACP control alone.  
HLB mitigation is the top priority.  A combined use of ACP control and nutritional applications 
has proven to be useful; however, nutritional approaches are yet to be validated by scientific 
principles. Although, transgenic research has produced promising results and may lead to a 
long-term solution for HLB protection, Florida cannot wait for such a long-term solution without 
protecting the already infected trees.   Following are the future needs for Florida. 

 
The Growers’ session concluded with Q&A. There were questions regarding industry concerns 
about transgenics.  It was generally agreed by all in the grower panel that acceptance would not 
be a problem once the product is effective and ready for implementation. There was a question 
regarding what is the best nutritional program.  It was hard to pinpoint a single one although 
one panel member felt that nutrients are being applied at an excessive rate in some cases. 
Finally, there was a question: “How long do trees need to survive to be profitable?” The answer 
was: “It depends on return per unit.  But it is possible to generate profit from 8-year old trees 
and good profits from 10 to 12 year old trees.” 
 
Topic Driven Discussion 
 
The Growers’ session set the stage for the topic driven discussions by the three outcome groups.  
These discussions focused on the selected science and technology approaches that are needed 
to address the growers’ needs.  The speakers for the session on topic driven discussions 

Texas needs: 
• Robust and effective ACP surveillance and control through out the year 
• ACP bio-control possibly with the aid of a predator 
• Early and pre-symptomatic diagnosis of HLB 
• HLB-resistant transgenic citrus 

Florida needs: 
• Therapeutics to kill or suppress CLas 
• Effective and sustainable ACP control 
• A new ACP with reduced vector capacity to protect new trees 
• Advanced production systems to push economic return into earlier years 
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emphasized the following points. 
 
 
 
 
 
 
 
 
 
 

 Outcome group 1 topics: 
1a. “Cultivation of Liberibacter in-vitro” by Eric Triplett 
1b. “Progress on HLB diagnosis and Liberibacter detection” by Mark Hilf 
1c. “HLB therapeutics” by Bob Shatters 

 
1a. Cultivation of Liberibacter in-vitro 
So far, it has not been possible to culture Liberibacter in the laboratory.  Ability to culture 
Liberibacter would be helpful in many ways.  First, it would be possible to directly expose citrus 
with Liberibacter inoculum and show that HLB symptoms are produced by the inoculum (i.e., 
proving Koch’s hypothesis).  Second, it would be possible to screen a large library of drugs and 
natural products that inhibit the growth or kill the Liberibacter in the culture.  Third, it would be 
possible to perform genetic manipulations to identify the key Liberibacter genes that offer a 
special niche in the citrus phloem.  Although, Liberibacter still remains to be cultured in the 
laboratory, several advances have been made that provide important clues toward success. 
Different medium formulations especially the one with citrus juice look promising.  Liberibacter 
co-culture with insect gut cells shows maintenance of a short-term culture. The observation 
that seed coats display high Liberibacter titer may lead to the development of a sustainable 
culture. The discovery and genome sequencing of L. crescens marks an important progress 
because L. crescens is a culturable bacterium closest to the Liberibacter species. Comparative 
analysis of metabolic pathways of the Liberibacter and L. crescens genomes may shed light on 
the appropriate combination of metabolites and nutrients that are suitable for culturing.  
 
1b. Progress on HLB diagnosis and Liberibacter detection  
Diagnosis of HLB and detection of Liberibacter are critical to disease surveillance.  While it will 
always be customary to use visual symptoms, monitoring molecular markers will be more rapid 
and reliable.  There are three parts to molecular diagnosis and detection. First, one needs a set 
of markers.  Second, one needs to develop appropriate reagents and assay systems.  Third, one 
needs to design a platform that can perform the assay for detection or diagnosis.  It appears 
that a specific set of volatile organic compounds or a specific microRNA may report HLB 
infection.  In addition, single chain antibodies (scFvs) have been generated against six 
Liberibacter proteins that indicate Liberibacter infection.  These scFvs can be used in an 
immunoassay for Liberibacter detection.  A Lateral Flow Platform has been designed for a DNA 
sandwich hybridization assay to detect specific Liberibacter genes.  This platform combines 

Points of emphasis: 
• How is the chosen topic relevant to the mission of one or more outcome 

groups? 
• How do the science and technology approaches in a given topic area meet 

the grower needs? 
• What advances are needed to meet the grower needs in a timely and 

effective manner?   
 



3rd Annual Citrus Health Research Forum Summary  
 

4 
 

sample preparation, DNA amplification, and signal read-out and takes only half-an-hour for 
pathogen detection.  There is also a flow-based luminex platform that uses multiplexed 
oligonucleotide ligation-PCR (MOL-PCR) to detect Liberibacter signature genes. This platform is 
capable of handling 2500 samples in 8 hours. 
 
1c.  HLB Therapeutics 
Development of therapeutic that can suppress the disease and/or reduce or totally clear 
Liberibacter from the phloem is of extremely high priority.  There two important aspects: what 
is the nature of the therapy and how it is applied or delivered.  Several types of therapy are 
being tried.  However, the effectiveness of various therapies is yet to be determined.  
Nutritional, thermal, and metal therapies are being tried.  Combination antibiotic therapy and 
targeted phloem delivery show promise.  Also inhibitors of sheath formation are being tried for 
blocking Liberibacter transmission by the psyllids.  Delivery of transgenes by CTV offers a route 
for generating resistance in the existing citrus trees. 
 
Outcome group 2 topics: 

2a.  “Area-wide Pest Management Programs (AWPMP) – a broad overview of the expected 
outcomes of AWPMP and the key components necessary for them to work- examples 
from successful programs” by Gail Wisler 

2b. “Technology for modifying Bacillus thuringiensis (BT) toxins Against Specific Pests – use  
of BT for aphid control (ultimately through transgenic plants) and the steps required to 
instigate a program for ACP” by Nana Chougule 

 2c. “Chemical ecology tools to prevent or slow the spread of ACP and HLB” by Agenor  
Mafra-Neto 

  
2a.  Area-wide pest management programs (AWPMP) 
Gail Wisler emphasized that a successful AWPMP requires: (i) active participation of the 
growers, (ii) full engagement of the public sector, and (iii) availability and application of 
effective tools.  Mosquito and malaria control in different parts of the world is by far the best 
success story of area-wide pest management.  Mosquito control in FL costs $9.1 million per 
year and has largely made FL habitable. The control of glassy-winged sharpshooters (GWSS) has 
also proven successful in California in controlling Pierce’s Disease in grapevines.  Such measures 
are also applicable for ACP control in citrus orchards.  Federal agencies have so far provided 
funding for GWSS control.  However it is uncertain as to how long such support will continue.  
Phil Stansly outlined AWPMP for ACP in Florida. It is to be noted that there is no effective 
pheromone for ACP trapping.  Although there are effective pesticides, efficacy of some 
materials should be validated.  There is a significant challenge in AWPMP since groves are 
intermingled with residential areas.  There is a challenge in convincing growers to use new and 
more effective materials by abandoning cheaper (albeit less effective) ones they have in hand.  
Dave Bartels also noted that the intermingling of citrus groves with residential areas poses a 
challenge for AWPMP in Texas. Bartels emphasized the need to identify individuals to 
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spearhead AWPMPs.  Beth Grafton-Cardwell pointed out that AWPMPs are much less 
developed in California. Grafton-Cardwell also considers intermingling of citrus groves with 
residential areas to be challenging in California.  Grafton-Cardwell emphasized the need to 
appoint a coordinator of AWPMP for each area and to identify the appropriate grower as point-
of-contact for the coordinating effort.  

2b.  Technology for modifying BT toxins against specific pests 
Although toxins derived from the bacterium Bacillus thuringiensis (Bt) have been used 
successfully for management of some insect pests, Bt toxins are not effective against the 
agriculturally important Hemiptera. The relatively low toxicity of Bt toxins against hemipteran 
pests has thus far prevented their application for management of these sap-sucking pests. A 
novel technology has been developed to modify BT toxins to improve its toxicity against model 
target hemiptera pest, aphids. Aphids alone are responsible for more than $1 billion in losses 
annually in the US with over $1.6 billion loss in soybean in the last decade. Bt toxin modification 
strategy was focused on improving aphid gut membrane binding of the Bt toxin and associated 
toxicity. This modification concept was proven by modifying a model Bt toxin Cyt2Aa using Pea 
aphid gut binding peptide (GBP). GBP was isolated from peptide display phage library screen 
against pea aphid gut. Cyt2Aa was modified by inserting GBP (12 amino acid peptide) in the 
exposed loops. Several modified toxins exhibited increased aphid gut binding and aphid toxicity 
relative wild type Cyt2Aa.  Considering the success with gut binding peptide mediated Bt toxin 
modification strategy against pea aphid and similarity in the feeding biology with ACP, a similar 
approach is envisioned against ACP.  Implementation and success of such program for ACP will 
depend on selection of an appropriate Cry toxin and an ACP-gut-binding peptide. 
 
2c. Chemical ecology tools to prevent or slow the spread of ACP and HLB 
Insect behavioral mechanisms and chemical ecological patterns provide clues to create and 
optimize tools for the effective monitoring and management of ACP. The specialized 
pheromone lure application technology (SPLAT) is compatible with the standard insecticide 
spray technologies currently being used by the industry.  The combination of insecticides and 
semiochemicals, such as pheromones, has the potential to produce remarkable synergy in ACP 
control. So far, an effective pheromone as a lure is yet to be identified.  Several studies have, 
however, identified and tested potential chemical attractants for ACP.  These include petitgrain 
oil (distilled from sour orange), Titan+limonene combination, and vanilla extract, among others 
New monitoring lures that utilize specific plant volatile blends are in their final stages of field 
testing: monitoring traps baited with one of these lures have reliably resulted in increased ACP 
trap catch when compared to unbaited traps. Such attractants might be good candidates for 
semiochemical based attract and kill technologies. Repellants could have a role in ACP 
management: a very inexpensive compound, dimethyl disulfide (DMDS), formulated in SPLAT 
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has been shown to be an effective ACP repellant in the field. Interestingly, methyl salicylate, as 
released by HLB-infected citrus, has a peculiar property in that it is attractive to ACP. However, 
HLB-infected citrus plants have an inherently low nutritional value that, after a few days, forces 
the resident ACP to move on to neighboring, healthier, uninfected citrus plants from which they 
are able to obtain higher nutritional value meals.  This sequence of behaviors potentiates the 
rate of HLB infection or reinfection within a grove. It would be beneficial to the citrus industry if 
long-lasting formulations were created to efficiently disrupt this semiochemically driven cycle 
of HLB infection.  
 
Outcome group 3 topics: 

3a. “Use of model systems for rapid screening of transgenes” by Ed Stover 
3b. “Functional and comparative genomics of Liberibacter” by Dean Gabriel 
3c. “Host response studies for discovery of pre-symptomatic HLB biomarkers and  

characterization of HLB tolerance/resistance” by Abhaya Dandekar 
3d. “Use of psyllid genome information for HLB bio-control” by Bryce Falk 

  
3a. Use of model systems for rapid screening of transgenes 
Model systems are primarily chosen for screening transgenes that clear Liberibacter from citrus 
or block HLB symptoms.  Model systems are also useful to obtain clues on host response when 
infected.  Although they do not exactly mimic citrus infection, model systems allow rapid 
screening of transgenes in a month or two as opposed to years in citrus.  The same is true for 
host response studies. In addition, model systems require much smaller footprints for 
conducting experiments.  (Liberibacter solanacearum-potato psyllid-potato) serves as a good 
model system for HLB. Full-blown disease symptoms appear in weeks.  The potato system has 
been tried to screen anti-Liberibacter defensins as well as for discovering potato proteins that 
are specifically induced upon infection. Tomato or tobacco is another model host which has 
been used for screening anti-Liberibacter defensins from spinach.  Alternately, citrus graft-
based systems have been used for antibiotic screening.  Finally, in vitro culture of Clas surrogate 
and close relatives have been used for screening potent antimicrobial peptides.    
 
3b. Functional and comparative genomics of Liberibacter 
Comparative analysis of CLas, CLsol, and CLam reveals subtle but distinct differences in the 
three genomes.  Most notably, the LPS synthesis genes are missing in CLam.  Since LPS can 
induce plant innate immune defense, perhaps CLam has lost the LPS genes to better survive in 
citrus.  However, LPS also imparts the integrity of the outer-membrane, which is crucial for the 
bacterial survival against the pressures of host reactive oxygen.  On the balance, it appears that 
CLas is better able to survive in citrus than CLam.  Note that CLam is being lost in Brazil whereas 
CLas is thriving. CLas, CLsol, and CLam all have two phages but differ in their copy number. 
These phages become lytic in citrus but not in psyllid. 
 
3c. Host response studies for discovery of pre-symptomatic HLB biomarkers and 
characterization of HLB tolerance/resistance 
Host responses to Liberibacter infection allow the identification of early (“pre-symptomatic”) 
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RNA/protein/metabolite markers that are manifested long before the visual symptoms of HLB 
appear enabling the diagnosis of the infection before it is too late. Additionally, the analysis of 
host responses of citrus cultivars with a varying range of susceptibility to HLB allow the capture 
of genetic factors that may impart HLB tolerance and/or resistance, which may then be used in 
transgenic citrus or conventional breeding for disease protection.  Transcriptome (both mRNA 
and microRNA), proteome, and metabolome studies in HLB-infected and HLB-uninfected citrus 
cultivars allow us to capture the host response markers during the pre-symptomatic stage. 
Microarray transcriptome data show upregulation of glucose-6-phosphatase and phloem 
protein 2 (PP2). RNA-seq data show transcriptional changes in genes related to hormonal 
crosstalk that, in turn, may cause immune dysfunction and protein misfolding.  Analysis of 
microRNA expression showed the presence of a specific microRNA related to phosphate 
metabolism in the HLB-infected citrus.  Proteomic studies showed up-regulated expression of 
stress and plant defense proteins. Combination of transcriptome and proteomic studies in 
rough lemon and Valencia showed specific changes in gene and protein expressions that are 
correlated with phloem plugging and other diseases symptoms.  Finally, metabolomic studies 
showed specific expression of some volatile organic compounds (VOC) that are correlated with 
infection.  
 
3d. Use of psyllid genome information for HLB biocontrol 
Like any other vector-borne diseases, there are two important ways to prevent HLB by targeting 
the psyllid.  One strategy involves blocking Liberibacter transmission by psyllids, whereas the 
other involves killing psyllids.  Development of both strategies is immensely helped by complete 
knowledge of the psyllid genome, which provides information on pathways relevant to 
Liberibacter transmission and psyllid lifecycle.  These pathways can be targeted for blocking 
transmission and for killing psyllids.  For example, ACP can be disabled to transmit Liberibacter 
by modifying the specific receptor that facilitates bacterial movement in the ACP gut. It has 
been shown that specific dsRNA acting on actin is effective as a genetic pesticide for GWSS.  A 
similar approach, based on genome knowledge, can be applied for killing psyllids.  Another 
interesting approach involves identification of endysymbiotic viruses in psyllid and engineering 
of one or more of these viruses to express RNAis or peptides that are toxic to psyllid. 
 
Poster Session 
The opening day (August 28, 2012) concluded with the poster session in which ~30 posters 
were presented.  The posters duly covered research and technology areas relevant to the 
missions of the three outcome groups.  All the posters drew attention from the participants. 
The presenters had the time and opportunity to explain their results and answer questions 
from the participants who visited the poster. 
 
Individual and joint outcome group discussions 
Day two (August 29, 2012) was largely devoted to group discussions, which consisted of both 
discussion within each group and joint discussion between two groups. Members of each 
outcome group were asked to join their respective groups.  Other participants were free to 
choose which group discussion they wanted to join.   
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The three individual outcome group discussions focused mainly on research and technology 
gaps that needed to be bridged for accomplishing the mission of the outcome group. Group 
members and other participants discussed for each gap the following important criteria:  

(i) What science innovations are needed? 
(ii) How bridging a gap would lead to an important solution for HLB and ACP 

surveillance and control? 
(iii) How long would it take to arrive at the solution?  

The same three criteria were also used to prioritize the research and technology gaps.  
 
The three joint outcome group (OG1+OG2, OG2+OG3, and OG1+OG3) discussions emphasized 
high-priority research and technology gaps that were identified to be common between two 
groups. Various aspects of these gaps were discussed including the three criteria mentioned 
above.  These discussions formed the basis of identifying the research priority areas for each 
outcome group, which was presented on day three (August 30, 2012)—see below. 
 
The Session on “Vision for the Future” 
Day two (August 29, 2012) concluded with this session, which was moderated by Gary Secor 
and George Bruening.  Gary Secor, professor, Plant Pathology Department, ND State University 
focuses his research on potato disease diagnosis, disease management, biotechnology, and 
variety development. George Bruening, professor emeritus, Plant Pathology Department, UC 
Davis, CA has been working on mechanisms of natural and genetically engineered resistance 
against viruses, plus biochemistry and molecular genetics of plant viruses and sub-viral RNA 
agents.   Organizers of the forum thought both Drs. Secor and Bruening offered invaluable 
perspectives on:  

(i) How we are doing in HLB research? 
(ii) How best we can prioritize our efforts in advancing solutions needed for surveillance 

and control of HLB and ACP?  
(iii) What novel approaches we might consider? 

 
Both Drs. Secor and Bruening noted that the “Grower Session” was a valuable addition to the 
forum.  They critically reviewed the progress made in various areas and made the following 
recommendation.  

Secor’s Recommendations: 
• Continue gene-silencing work for blocking transmission of Liberibacter and killing 

psyllids.  
• Continue work toward making Liberibacter culturable (probably consider 

Liberibacter-insect cell co-culture) 
• Combine advances made in cultural, biological and chemical methods in HLB 

management into actionable practices in the field.  
• Combine bio-control methods with effective delivery systems.  
• Invest in studying psyllid epidemiology and in developing methods for 

monitoring psyllid reservoirs.  
• Explore the possibility of a citrus cell culture system, which may allow rapid 

screening of potential HLB-inhibitory small molecules and biologics.  
• Examine the correlation (if any) between the extent of Liberibacter spread in the 

tree and disease latency.  
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Concluding Sessions 
The final day (August 30, 2012) started with reports by the three outcome groups.  These 
reports summarized research priorities for each group and a brief discussion of the action items. 
The research priorities and action items will form the basis of a cohesive action plan that will 
address: 

(i) Where we are in terms of surveillance and control of ACP and HLB? 
(ii) What are the high-priority actions we need to accomplish our goal (i.e., to 

implement robust and cost-effective surveillance and control of ACP and HLB)? 
(iii) What are the research and technology advances we need to make to accomplish our 

goal? 
 
The CHRP action plan is under development.  Mission and research priorities identified by the 
three outcome groups are listed below. 
 

Bruening’s Recommendations: 
• Focus on accurate, sensitive, specific, and high throughput detection platforms 

that are reproducible for various seasons, climates, times of day, citrus cultivars, 
etc. (specifically emphasize pre-symptomatic diagnosis of HLB) 

• Fulfill the promise of volatile organic compound (VOC) detection by high 
throughput sampling with the aid of avalidated set of HLB-specific markers. 

• Use high throughput combinatorial approaches to discover novel 
attractants/repellents for pheromone lure application technology (SPLAT). 

• Continue work on developing transgenic citrus by clearing Liberibacter or by 
engineering host defense. 

• Continue work on blocking Liberibacter transmission or killing psyllids using RNAi 
and peptides. 

• For HLB resistance, stack two or more transgenes that target the same 
Liberibacter gene but by different mechanisms. 

Outcome Group 1  
 
Mission:  
Keep ACP-infested and HLB-affected groves productive 
 
Research Priorities: 

• Pre-symptomatic diagnosis of HLB and Liberibacter detection in young trees 
• Liberibacter culture in vitro (needed for screening therapeutics and for 

identifying virulence markers) 
• Therapeutics to keep affected groves productive 
• Effects of HLB and HLB management practices on citrus products that affects 

consumer acceptance 
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Reports by the outcome groups were discussed and suggestions were made to improve the 
technical plan.  These suggestions will be incorporated in the CHRP technical plan. 
 
Growers’ Assessment of the 3rd CHRP Forum 
The organizers wanted to hear from the growers to learn: 

(i) How they felt about the progress made in different areas? 
(ii) Does the progress meet their needs? If not, what is lacking? 

 
Generally, all the growers were impressed with what they heard.  They noted significant 
cooperation among the researchers.  However, there is room for improvement, which would 
particularly help in avoiding duplication in research.  All the growers emphasized translating 
research and technology innovations into practical solutions and implementing these solutions 
in a timely manner for surveillance and management of HLB.  One grower noted that early 
diagnosis of disease is not only critical for industries in California and Texas, but also for the 
Florida industry when it comes to young trees. For Florida, the highest priorities are: (i) psyllid 

Outcome Group 2  
 
Mission:  
Slow or Prevent the Spread of ACP and HLB 
 
Research Priorities: 

• Biology of psyllid and psyllid-Liberibacter interactions 
• Area-wide management programs 
• Biological control of psyllid 
• Study of the effectiveness of flush management 
• Getting new citrus plantings into production  
• Studies on environmental factors and their effect on HLB symptoms  
• Diagnostics for early stage infection 

Outcome Group 3 
 
Mission: 
To Keep citrus free of ACP and HLB 
 
Research Priorities: 

• Pre-symptomatic detection of HLB 
• Breeding transgenic and conventional resistance to HLB  
• Functional genomics of Liberibacter to improve detection and control 
• Functional biology of ACP to improve control measures 
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control, which involve transmission blocking and killing and (ii) development of effective 
therapeutics for HLB control and hopefully total suppression.  One suggestion was to use 
antibiotics in combination with other therapeutics.  While pre-symptomatic HLB diagnosis and 
development of HLB-resistant citrus are tremendously valuable, it was suggested that 
concerted efforts in these two areas would speed up the transition from the discovery to the 
application phase. 
 
Wrap-up Session 
Industry representatives from California, Texas, and Florida provided their thoughts on the 
CHRP Forum. All of them emphasized that researchers must always keep the growers in mind 
and the researchers should cooperate with each other as much as possible. They stressed that 
it is important for the researchers to envision how their research can be applied and how would 
it help the growers.  After all, a customer is better than a research proposal.  
 
Finally, Dr. Charla Hollingsworth (The STC-CHRP) thanked everyone and adjourned the forum.  
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