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Dear Growers,
!
! Please take a minute to complete the 
online “Citrus Extension Survey”. The 2010 
Florida Citrus Growers’ Institute will be 
held at South Florida Community College in 
Avon Park on April 13, 2010. There will be a 
Citrus Mechanical Harvesting Field Day in 
Immokalee. We are continuing to update in-
formation on the “Coordinated Psyllid Con-
trol Districts” through local coordinators 
and facebook. You may have heard or seen 
the latest UF/IFAS guidance document for 
HLB management in Florida. I have in-
cluded a copy with this newsletter. The dead-
line for early registration for the 2010 An-
nual Meeting of the Florida State Horticul-
tural Society is rapidly approaching. If you 
have freeze damage from this past winter, 
controlling melanose may become more of 
an issue. Read our current control recom-
mendations for this disease. 

Enjoy the issue,

Chris Oswalt
Citrus Extension Agent
Polk/Hillsborough Counties
863-519-8677 Extension 108
P.O. Box 9005, Drawer HS03
Bartow, FL 33831-9005
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Statewide Citrus 
Extension Sur-
vey

If you participated 
in the “Citrus 
Greening Sympo-
sium” at the 2009 

Florida Citrus Grow-
ers’ Institute in Bartow last April or one of the 
Low Volume Application Technology fall 
(October 2009) mini-series Extension pro-
grams, the UF/IFAS Extension Agents need 
your help. Please take a minute to provide us 
some much needed feedback by completing 
an anonymous online survey. This input is 
essential in designing future educational 
events that focus on citrus greening and its 
management. Please take the survey by going 
to: 
http://www.surveymonkey.com/s/BWBDFYH

 2010 Florida 
Citrus Grow-
ers’ Institute

On Tuesday, 
April13, 2010 
the “2010 Flor-
ida Citrus Grow-
ers’ Institute” will be held at the Avon Park 
Campus of South Florida Community Col-
lege. The program brochure and registration 
information is included at the end of this 
newsletter. 

The “Institute” this year has three unique 
educational sessions; “Asian Citrus Psyllid 
Management & Practical HLB Field Experi-
ence”, “HLB Management” and “Plant Im-
provement & Genomics”.  Speakers from 
Florida, South Africa, Texas and California 

will be making presentations at the “Institute”  
this year. 

In addition there will be CEU’s available for 
your restricted use pesticide (RUP) and certi-
fied crop advisory (CCA) licenses. See the 
attached brochure for the CEU categories. 

Mechanical 
Harvesting 
Field Day and 
Workshop

There will be a 
mechanical har-
vesting field day 

and workshop 
titled “Overcoming Obstacles and Making the 
Transition” on Wednesday, April 21, 2010 at 
the Southwest Florida Research and Educa-
tion Center, 2685 SR 29 North, in Immokalee. 
I have attached the program flyer and 
registration information at the end of the 
newsletter.

Coordinated 
Psyllid Con-
trol District 
Update

In a continuing 
effort to keep 
growers in-
formed on efforts 
in the “Coordinated Psyllid Control District” 
we will be updating the facebook pages with 
information on scheduled applications for 
psyllids in these areas. If you become a mem-
ber of a “coordinated psyllid control area” 
facebook group, you will receive an email 
message about dates of impending spray ap-
plications. Research indicates that coordinat-
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ing psyllid con-
trol over wide 
areas provides 
better psyllid 
suppression 
than individual 
non-coordinated 
applications 
over smaller 
areas. Coordina-
tion of psyllid 
control efforts 

can also become 
much more economical when contracting 
with aerial 
applicators 
over large 
areas. A re-
cent Na-
tional Acad-
emy of Sci-
ences (NAS) 
report on the 
management 
of citrus 
greening 
indicated that 
we need to think of the management of citrus 
greening as a regional effort. The terminology 
used in the report was “Citrus Health Man-
agement Areas”. In this report additional sug-
gestions were made on sustaining production 
in these “management areas”. If you are in-
terested in reading the report it can be found 
at the following web address: 

http://www.nationalacademies.org/morenews/
20100323.html 

This coordinating of our psyllid suppression 
sprays over large geographical areas can be 
done by air, low volume ground or airblast 
sprayers. The application method is not as 
important as the coordination of the effort.

To find out what efforts are happening in your 
area search in facebook for “Polk Citrus” and 
join your “coordinated psyllid control dis-
trict”. Remember you cannot join “Polk Cit-
rus” you have to join one of the “coordinated 
psyllid control districts”. We have 13 districts 
that cover all of Polk County. A description of 
the Polk County “Coordinated Psyllid Control 
Districts” can be found in the January 2010 
issue of “Citrus Notes” at”: 

http://citrusagents.ifas.ufl.edu/newsletters/osw
alt/January%202010.pdf . 

At this printing of the newsletter the follow-
ing districts have tentative application dates. 
These dates may change based on stage of 
bloom and environmental conditions. Re-
member you can join a “coordinated psyllid 
control district” group to get the latest district 
information. 

If you have any questions you are more than 
welcome to call me here at the office at 863-
519-8677 or email: wcoswalt@ufl.edu 
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District Dates

Frostproof Late April - Early May

Bureah Late April - Early May

Babson Park April 16 - 23, 2010

Highland Park April 16 - 23, 2010

Hachel Hill April 5 - 12, 2010

Haines City Late April

South Mulberry Late April

East Polk Late April
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UF/IFAS 
Guidance for 
HLB Man-
agement 

No doubt that you 
have either heard 
about or have 

read the latest information from the UF/IFAS 
on managing citrus greening. This document 
offers some of the most current observations 
and offers suggestions on making citrus 
greening management decisions. The follow-
ing link contains the document: 

http://citrusagents.ifas.ufl.edu/events/PDF/IF
AS%20HLB%20Guidance%20Document.pdf   

I have also attached this information to the 
end of this newsletter.

Please take some time to carefully read over 
the document. This represents information 
that is based on current scientific research and 
observations made under Florida conditions.

2010 Annual Meet-
ing of the Florida 
State Horticultural 
Society

The deadline for early 
bird meeting registration and annual payment 
of membership dues is April 15, 2010. After 
this date meeting registration costs and your 

annual membership dues 
(assessed a late fee) in-
crease. This year the 
meeting will be held at 
“The Plantation Inn” at 
Crystal River. The 
deadline for room res-
ervation at the FSHS 

rate will be May 6, 2010. The following link 
will take you to the FSHS home page: 
http://www.fshs.org/ .

Controlling 
Melanose

Melanose is a 
fungal disease 
of importance 
for citrus des-

tined for the 
fresh fruit market. Control of melanose is not 
necessary for fruit that is grown for process-
ing. In addition, special attention should be 
payed to melanose control if groves received 
twig damage from freezing temperatures this 
past winter. 

Melanose infections occur from asexual 
spores of the fungus that are produced on re-
cently killed (in the last several months) twigs  
in the citrus tree canopy. Spores of the disease 
are produced during periods of wet weather. 
No spores that cause infection are produced 
from infected leaves, fruit or living twigs. 
Melanose is spread to newly formed leaves, 
fruit and twigs by rainfall. Optimum condi-
tions for infection occur at 75 - 800F with 10 
to 12 hours of leaf wetness.  Longer periods 
of time (18-24 hours) are required for infec-
tion if temperatures are lower.

With round oranges and most tangerines one 
or two copper applications are generally suf-
ficient for controlling melanose under normal 
conditions. In grapefruit, the fruit remain sus-
ceptible to infection from fruit set to when 
fruit is 2.5 to 3 inches in diameter (late June 
or early July). The first copper application 
should be applied in mid to late April. Two 
pounds metallic of an average quality copper 
product should be applied at 3 week intervals 
during the fruit susceptibility period. Depend-
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ing on disease pressure application intervals 
can be adjusted, from more to less frequently, 
with a corresponding adjustment in the rate of 
copper per application.

Copper applications made from May though 
September require special considerations. 
During periods of hot dry weather, copper 
fungicide applications have the potential to 
cause fruit spotting and darken existing blem-
ishes. When using copper during this period, 
make applications when air temperatures are 
below 940F with copper rates no more than 2 
pounds metallic. Do not add spray oil to the 
tank and use spray volumes greater than 125 
gallons per acre.

Strobilurin fungicides (Abound, Gem or 
Headline) are also effective for the control of 
melanose. These materials can be used any 
time for disease control and would be a rec-
ommended choice in avoiding the potential 
for copper induced phytotoxicity during hot 
dry weather. Strobilurins, will have greasy 
spot activity during this May to September 
period. These materials generally do not have 
the same residual control as seen with copper. 
This may necessitate the application of strobi-
lurins at shorter spray intervals when com-
pared to copper applications.

It is important not to use strobilurin fungi-
cides more than a twice in a row due to the 
potential for fungicidal resistance. No more 
than 2 applications of a strobilurin should be 
used for melanose control in a given year.  

For more information go to the following 
link: http://edis.ifas.ufl.edu/cg019 .

If you are interested we have limited number 
of complimentary copies of the 2010 Citrus 
Pest Management Guides available at the 
Bartow UF/IFAS Extension office, 1710 
Highway 17 S. 

EPA Numeric Nu-
trient Criteria, 
Part 2

Pre registration is now 
open for the public 
hearings on EPA’s pro-
posed water quality standards for 
Florida's lakes and flowing waters.!! EPA 
strongly encourages you to pre-register for a 
hearing, as we expect a large number of par-
ticipants. Everyone who attends will have the 
opportunity to speak, however those who 
have preregistered will be able to speak first. 
Preregistration will close on April 8, 2010.
!
To register for the hearings, please go to: 
http://www.epa.gov/waterscience/standards/ru
les/florida/information/ and click on "Prereg-
ister for a hearing".
!
If you or someone you know cannot register 
online, preregistration is available by phone at 
202-431-2282.
!
April 13, 2010: Fort Myers
Harborside Event Center
1375 Monroe Street, Fort Myers, Fla. 33901
12 p.m. to 4 p.m.
6 p.m. to 9 p.m.
!
April 14, 2010: Tampa
Hilton Tampa Airport
2225 North Lois Avenue, Tampa, Fla. 33607
12 p.m. to 4 p.m.
6 p.m. to 9 p.m.
!
April 15, 2010: Jacksonville
Clarion Hotel Airport Conference Center
2101 Dixie Clipper Drive, Jacksonville, Fla. 
32218
1 p.m. to 5 p.m.
7 p.m. to 10 p.m.
!
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If you need additional information about the 
proposed rule or on how to provide written 
comment, please see EPA’s Web site:
http://www.epa.gov/waterscience/standards/ru
les/florida/.

Pesticide News 
and Informa-
tion

Supreme Court Declines Review of Clean 
Water Act (CWA) Interpretation

The Supreme Court has declined industry and 
lawmakers' request to review a key appellate 
court ruling subjecting pesticide spraying to 
Clean Water Act (CWA) permitting 
requirements.! The high court in a Feb. 22 
order without comment denied a certiorari 
petition to review U.S. Court of Appeals for 
the 6th Circuit’s decision in National Cotton 
Council, et al. v. EPA, et al.!The EPA in its 
recent brief to the high court, urged the court 
not to review the ruling, saying that while the 
6th Circuit may have been wrong in declining 
to grant the agency deference to uphold the 
regulation, it only applies to a narrow range 
of pesticide spraying activities.! “Although 
the government agrees that the court of ap-
peals misapplied Chevron to EPA’s 2006 rule, 
the Sixth Circuit’s ruling does not conflict 
with any decision of this Court or another 
court of appeals,” according to the govern-
ment’s brief.

Review of the case by a Supreme Court 
headed by Chief Justice John Roberts could 
have severely curtailed efforts to expand 
CWA permitting.! The 6th Circuit's January 
2009 ruling in vacated EPA’s 2006 rule ex-
empting agricultural pesticide users, state pest 

controllers and others who spray pesticides on 
or near water from having to obtain a Na-
tional Pollutant Discharge Elimination Sys-
tem (NPDES) permit.!The EPA estimates that 
the ruling will apply to some 5.6 million an-
nual pesticide applications for 365,000 
applicators.!(Email from Jonathan Strong, 
2/26/10).!Chemically Speaking March 2010.

Pesticide Poisoning

The United States Department of Justice an-
nounced in mid-February that Yini De La 
Torre, 19, Shawnee, KS, pleaded guilty to 
putting poison in salsa served to patrons at 
chain-restaurant Mi Ranchito in Lenexa.!She 
pleaded guilty to one count of conspiracy to 
tamper with a consumer product.! In her plea, 
she admitted that while working as a waitress 
at the Mi Ranchito restaurant she twice added 
methomyl-based pesticide to salsa she 
prepared.! On August 11, 2009, during the 
lunch rush, 12 diners suffered nausea, ab-
dominal cramps, weakness, sweating and 
chest discomfort after eating salsa.!On August 
30, 2009, during dinner, approximately 36 
patrons suffered similar symptoms after eat-
ing salsa.! Some of the customers were trans-
ported to the hospital.!The poisoned patrons 
ranged from young children to senior citizens, 
several of whom suffered from medical con-
ditions that were aggravated by the poison.!In 
her plea, De La Torre said her husband and 
co-defendant Arnoldo Bazan worked for a Mi 
Ranchito restaurant in Olathe until June 27, 
2009.! Bazan believed the owner of the Mi 
Ranchito chain was responsible for Bazan 
being suspended from employment and the 
theft of Bazan’s vehicle.!Bazan conspired 
with De La Torre to get even with the owner 
of the restaurant by poisoning the patrons of 
Mi Ranchito.! The Johnson County Health 
Department collected samples of food from 
the restaurant as well as blood and urine sam-
ples from the patrons who became ill.!A Food 
and Drug Administration lab found methomyl 
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in the salsa while a laboratory at the UC - 
Davis found methomyl in the samples from 
the patrons.! As a result of the poisoning inci-
dents, all six Mi Ranchito restaurants suffered 
reduced income.! The Mi Ranchito in Lenexa 
saw sales for September and October 2009 
decline by approximately $250,000.! De La 
Torre is set for sentencing May 18, 2010.! Ba-
zan is awaiting trial.!(Barfblog, 2/24/10).! 

Editor note: Another example of why the pes-
ticide exposure database becomes biased - 
people poisoning themselves or others 
intentionally.!(Chemically Speaking March 
2010).

MoventoTM Active Ingredient Information

The EPA has published received applications 
to register pesticide products containing an 
active ingredient not included in any previ-
ously registered pesticide products (i.e. 
spirotetramat).! Pursuant to the provisions of 
section 3© (4) of the Federal Insecticide, 
Fungicide, and Rodenticide Act EPA is 
hereby providing notice of receipt and oppor-
tunity to comment on these applications.! The 
end of the comment period is March 29, 
2010.! (Federal Register, 2/26/10).

Editor note: Hopefully this announcement 
and comment period will serve to reinstate the 
registrations of products with this active in-
gredient. (Chemically Speaking March 2010).

7



Conducted by - 
University of Florida, IFAS Extension

Florida Citrus Production Research 
Advisory Council

Greening Research Task Force

South Florida Community College
Theatre for Performing Arts

Avon Park, Florida
April 13, 2010

FLORIDA 
CITRUS GROWERS’ 

INSTITUTE

Purpose of the Symposium

Citrus Greening or Huanglongbing (HLB) 
continues to spread throughout citrus production 
areas of Florida. The 2010 Florida Citrus 
Growers’ Institute is an opportunity for Florida 
citrus growers to come together under a single 
purpose to learn about effective management of 
this devastating disease. Topics this year include 
Asian citrus psyllid management, HLB field 
experience, HLB management, plant 
improvement and genomics.

Continuing Education Units

Continuing Education Units (CEU’s) will be 
offered for holders of restricted use pesticide 
licenses (RUP) and certified crop advisors 
(CCA). Six CEU’s will be offered in the 
following categories: private applicator, 
agricultural tree crop, and demonstration & 
research for RUP holders. CCA’s will be offered 
CEU’s in the pest management (2 CEU’s) and 
crop management (2.5 CEU’s) categories.

Sponsors

Platinum

Bayer CropScience

FMC Corporation

Syngenta Crop Protection

Gold

AgraQuest, Inc

Silver

Triangle Chemical Company

Bronze

Dow AgroSciences

Valent USA

                                

2010 Florida 
Citrus Growers’ 
Institute

Directions

The South Florida Community College is located at 
600 W College Dr in Avon Park. 

From the South: Take U.S. Hwy. 27/98 north 
towards Avon Park, turn east onto W College Dr 
and follow the signs to the Theatre.

From the North: Take U.S. Hwy. 27/98 south to 
Avon Park, continue south to W College Dr, turn 
east onto W College Dr and follow the signs to the 
Theatre.

From the East: Take U.S. Hwy. 98 north to where 
U.S. Hwy. 27/98 merge south of Sebring. Proceed 
on U.S. Hwy. 27/98 north towards Avon Park, turn 
east onto W College Dr and follow the signs to the 
Theatre.

From the West: Take S.R. 64 east to Avon Park, 
turn south on U.S. Highway 27/98 to W College 
Dr, turn east onto W College Dr and follow the 
signs to the Theatre. 

SOUTH FLORIDA COMMUNITY COLLEGE

THEATRE FOR PERFORMING ARTS

600 W COLLEGE DR

AVON PARK, FL
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2010 Florida Citrus Growers’ Institute
Program Agenda

Tuesday, April 13, 2010

8:00 AM - Registration

8:25 AM - Welcome and Introductions

Asian Citrus Psyllid Management 
& Practical HLB Field Experience

8:30 AM - Effect of Insecticides on HLB 
Pathogen Transmission by Psyllids - Dr. Michael 
Rogers, CREC

8:45 AM - Current and Emerging Psyllid 
Management Tools and Pesticide Resistance - 
Dr. Lukasz Stelinski, CREC

9:00 AM - The Future of Psyllid Management - 
Dr. Phil Stansly, SWFREC

9:15 AM - Effect of Light and Cultural 
Practices on Behavior of Asian Citrus Psyllids 
- Dr. Mamoudou Setamou, Texas A&M, Kingsville 
Citrus Center, Weslaco, TX

9:45 AM - Managing an Insectory - Dr. Shawron 
Weingarten, Orange Co., Arcadia, FL

9:55 AM - Lessons Learned from 4 Years of 
HLB Management - Mr. Mike Irey, United States 
Sugar Corp., Clewiston, FL

10:10 AM - Florida Citrus Industry Research 
Coordinating Council Update - Mr. John 
Jackson, Director, Lakeland, FL

10:20 AM - Florida Citrus Administrative 
Committee - Mr. Duke Chadwell, Manager, 
Lakeland, FL

10:25 AM - Break

HLB Management

10:45 AM - Update on Systemic Acquired 
Resistance in Plants - Dr. Arnold Schumann, 
CREC

11:00 AM - Nutrition and SAR’s Effects on 
HLB Infected Trees - Dr. Bob Rouse, SWFREC

11:15 AM - HLB Infected Citrus Tree Yield 
and Health when on a Nutritional Program - 
Dr. Tim Spann, CREC

11:30 AM - Advanced Production Systems in 
Florida - Dr. Kelly Morgan, SWFREC

11:45 AM - South Africa’s Perspective on 
Advanced Citrus Production and Greening - 
Dr. Hennie le Roux, Citrus Research International, 
Nelspruit, South Africa 

12:30 PM - Lunch

Plant Improvement and Genomics

1:30 PM - Breeding, Genomics and Genetic 
Engineering - What This all Means to a 
Grower - Dr. Mikeal Roose, University of 
California - Riverside, Riverside, CA

2:00 PM - USDA Plant Improvement - Dr. Ed 
Stover, USDA/ARS, Ft. Pierce, FL

2:15 PM - Genetic Engineering Approaches to 
Solving HLB and Canker - Dr. Jude Grosser, 
CREC

2:30 PM - Transforming Tristeza to Give Trees 
Resistance to HLB - Dr. Bill Dawson, CREC

2:45 PM - DNA Mining Shows that 
Liberibacter is Lone Cause of HLB - Dr. Eric 
Triplett, UF/IFAS, Gainesville, FL

3:00 PM - Genome Sequencing and 
Application to Genetic Improvement - Dr. Fred 
Gmitter, CREC

3:15 PM - Southern Gardens Genetically 
Modified Citrus Trees - Mr. Rick Kress, Pres., 
Southern Gardens Citrus., Clewiston, FL

3:30 PM - Adjourn

CES: County Extension Service

CREC: Citrus Research & Education Center, 
Lake Alfred, FL

SWFREC: Southwest Florida Research & 
Education Center, Immokalee, FL

UF/IFAS: University of Florida, Institute of 
Food and Agricultural Sciences

USDA/ARS: United States Department of 
Agriculture/Agricultural Research Service
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Citrus Mechanical Harvesting Field Day and Workshop: 
Overcoming Obstacles and Making the Transition

Wednesday, April 21, 2010
University of Florida, Southwest FL Research and Education Center

2685 State Road 29 North
Immokalee, FL  34142

Agenda

7:30 Registration, coffee and refreshments

8:00 Welcome and program outline –  Dr. John Dunckelman (UF/IFAS) and Dr. Fritz Roka, 
(UF/IFAS)

8:10 Update on UF/IFAS MH/Abscission Research & Education Program – Dr. Jackie Burns, 
(UF/IFAS)

8:30 Field trip to grove site to observe Oxbo canopy shaker and other harvesting equipment      
(RSVP for field trip must be made by April 14th)

Equipment Solutions to Debris – TBA (Dr. Reza Ehsani)

Debris Removal Demonstration – Tom Visser (Circle V Harvesting Co.)

10:00 Return to SWFREC-Immokalee for presentations
 
10:45 Workshop Presentations

Transition Experiences: Hand to Mechanical Harvesting
Michigan Cherries – George McManus (Grower, MI State Ext. Retired)
Florida Sugar - TBA

Abscission (CMNP) Trials – Dr. Bob Ebel (UF/IFAS)

Abscission (CMNP) Registration – Taw Richardson (AgroSource, Inc.)

Costs of Harvesting Debris – Dr. Fritz Roka (UF/IFAS)

12:00 Lunch /Evaluation (Sponsored)

Lunch and Refreshment Sponsors 

RSVP for workshop and/or field trip:  Barbara Hyman 
at hymanb@ufl.edu or call (239) 658-3400



IFAS Guidance for Huanglongbing (Greening) Management

Timothy M. Spann, Ryan A. Atwood, Megan M. Dewdney, Robert C. Ebel, Reza Ehsani, Gary England, Steve 
Futch, Tim Gaver, Tim Hurner, Chris Oswalt, Michael E. Rogers, Fritz M. Roka, Mark A. Ritenour, and Mongi 
Zekri  

This document has been developed in an effort to provide guidance to the Florida citrus industry in making 
management decisions regarding Huanglongbing (HLB, citrus greening). Note that the information contained in this 
document reflects the best thinking of IFAS citrus researchers, based on current scientific evidence and observations 
under Florida conditions as of spring 2010. However, it is subject to change and the document will be updated as 
necessary based on new research findings. Users of the document are encouraged to consult with their IFAS Citrus 
Extension Agent to make sure they are referencing the most recent version.

This document is presented in four sections.
1. HLB in Florida.
2. Management strategies: a) inoculum reduction via removal of HLB-infected trees, and b) use of foliar 
nutritional sprays to maintain the productivity of HLB-infected trees. 
3. Deciding which management strategy to use. 
4. HLB infection scenarios and management guidance.  

1. HLB in Florida
HLB, also known as citrus greening, is the most devastating disease of citrus, affecting all citrus species 

and varieties. This disease has severely limited production in many citrus-growing areas around the world. In 
Florida, the disease is believed to be caused by the bacterium Candidatus Liberibacter asiaticus (Las) and is spread 
by the Asian citrus psyllid (Diaphorina citri Kuwayama). This insect was first found in Florida in 1998, and at that 
time was considered to be a pest of minor importance since the HLB pathogen was not known to be present. The 
2005 discovery of HLB in Florida changed the status of this insect to a pest of great importance. Since 2005, HLB 
has spread to all citrus producing counties in Florida. Las is a phloem-limited bacterium that appears to cause 
phloem plugging and likely has other undetermined effects on infected trees. Phloem plugging disrupts the transport 
of carbohydrates leading to root and subsequent tree decline. Symptomatic trees display visual symptoms of blotchy 
mottle leaf chlorosis and produce small, lopsided fruit that fail to ripen and drop prematurely. Juice from fruit 
displaying these symptoms is similar in quality to juice from less mature fruit. 

2. Management strategies
a) Inoculum reduction via removal of HLB-infected trees

At the time of its discovery in Florida, growers attempted to follow the guidelines used for HLB 
management in other countries, including rigorous psyllid control and inoculum (i.e. infected tree) removal. In 
reality, the urgency with which these guidelines needed to be followed for them to be most effective was not fully 
appreciated initially. Inoculum removal is a sound epidemiological principle that has been practiced for decades in 
many crop/disease systems, including other citrus producing areas where HLB is present. The principle behind tree 
removal for HLB control is simple; by removing diseased trees, the percentage of the tree population that is infected 
is reduced. A lower percentage of infected trees should result in reduced spread of the disease. Even under the best 
circumstances, HLB will likely never be eradicated. The goal of this strategy is to keep the number of infected trees 
low; ideally under 2%. This requires a rigorous management effort of psyllid control, scouting for and removing 
infected trees, followed by resetting with clean nursery stock to recover productivity in the long term. Since psyllid 
control and scouting are not 100% effective, psyllid control, scouting, tree removal and resetting must be repeated 
judiciously. 

Several factors may prevent tree removal from being as effective in practice as it is in principle. Perhaps 
most important is HLB disease detection. Our current methods for detecting HLB-infected trees rely on visual 
detection of symptoms. Currently, our best estimate places visual detection by scouting at about 50% - 60% effective 
in finding all the symptomatic trees in a single survey. In addition, there is a latency period between infection and 



symptom development (estimated between 6 months and 2 years, or longer, depending on tree size and other 
factors). During this latency period, psyllids can acquire the pathogen from asymptomatic trees; however, the rate of 
acquisition may be lower than from symptomatic trees containing higher levels of the pathogen. Anecdotal evidence 
suggests that there is usually at least one asymptomatic tree for every symptomatic tree found; although, some 
estimates put this number much higher. Despite this limitation, removal of infected trees does reduce inoculum.

The second factor that impacts the effectiveness of tree removal is timeliness. Even growers with the most 
aggressive tree removal program find it difficult to keep pace with new finds and many growers may delay tree 
removal until the current crop is harvested. Thus, inoculum source trees may remain in the grove longer than 
desired. Because of these inherent limitations, HLB inoculum reduction must be done in combination with stringent 
psyllid control to maximize the management of inoculum spread. 

The importance of keeping accurate records of the numbers and locations of infected trees and psyllid 
control efforts cannot be over-emphasized. Growers should track their finds of infected trees over time to see what 
impact their efforts are having. It is important to remember that because of the latency period of this disease, it is 
very likely that the number of infected trees will continue to increase for some time after tree removal is initiated. 
However, if the program is effective and good psyllid control is maintained without lapses, the number of finds 
should decline and can be maintained at a relatively low level.

One factor that we have only begun to realize is the necessity for HLB inoculum management to be 
regional. On many occasions, an inoculum control strategy in a grove is not as successful as desired because of 
deficiencies in management practices in neighboring groves. If psyllid control is inadequate or not coordinated and 
infected trees not removed, inoculum builds up in the immediate area. The experiences in Florida are similar to 
those in Brazil. In Brazil, where there are large acreages of citrus with aggressive psyllid and inoculum management, 
infection rates decrease from the outside edge to the center of a grove. Conversely, small blocks, even with 
aggressive programs, are unable to reduce the rate of infection when surrounded by other blocks with minimal or no 
HLB management programs. In Brazil, there are many very large farms that are able to implement aggressive 
management programs over a wide area, thereby creating an HLB management buffer around them.  Large farms are 
fewer in number in Florida, which may prove to be a disadvantage to the citrus industry here unless growers can 
begin to coordinate their efforts collectively to control inoculum as they have begun to do with psyllid control.

b) Use of foliar nutritional sprays to maintain the productivity of HLB-infected trees 
An alternative HLB management strategy being adopted by many Florida citrus growers uses various foliar 

nutritional products, primarily micronutrients, to maintain tree health and productivity. There is substantial scientific 
evidence about the positive effects of improved, balanced mineral nutrition on plant disease, particularly with annual 
crops and foliar fungal and bacterial diseases. However, the data regarding the interaction of plant nutrition and 
systemic vascular diseases, like HLB, are less conclusive. The beneficial effects of nutrition do not extend to 
situations of excessive or luxuriant fertilization, which can in fact increase disease severity.   

The theory behind the use of mineral nutrition for management of HLB-infected trees is fairly 
straightforward. It is well documented that citrus trees respond to Las infection with the production of callose and p-
protein, natural wound/defense compounds that block the damaged or infected phloem vessels. This plugging of 
phloem likely results in disruption of carbohydrate movement from leaves to roots, leading to root system decline. 
The disruption of carbohydrate transport from the leaves leads to starch accumulation and chloroplast disruption, 
expressed as the blotchy mottle symptom in leaves. The declining root system likely reduces water and nutrient 
uptake contributing to the nutrient deficiencies and twig dieback that are general HLB symptoms. By supplying 
nutrients to the tree by foliar application, the declining root system may be circumvented, and the tree may tolerate 
the effects of the disease on disruption of carbohydrate, water and nutrient supply, thereby sustaining the tree for 
some period of time depending on tree size, vigor and other factors. This potentially could result in new phloem 
production and supply of carbohydrates to the roots, and eventually new root production and a restoration of root 
function. Thus, the production of new vascular tissue may enable the tree to “live with” the infection. That is, the 
tree may sustain an economic yield for some period of time in spite of the infection.

Nutrient supplementation may also affect trees by inducing naturally occurring plant resistance mechanisms 
that are reported to protect against infection. Such mechanisms, including those known as SAR, SIR and ISR, are 
thought to be preventative and not curative. If nutrient supplementation can induce these mechanisms, the maximum 



benefit should be achieved when nutrients are applied to uninfected trees. At this point, there is little evidence that 
these resistance mechanisms can protect against systemic diseases like HLB at any stage of infection. Some users 
and/or manufacturers of nutrient supplement products add compounds to the mixture, outside of traditional macro 
and micronutrients that have been postulated to induce plant resistance, such as salicylic acid. These compounds 
should not be applied to commercial citrus if they are not registered for this purpose. The maximum benefit from 
applications of properly dosed and balanced nutrients may lie in their well-known effect on maintaining productive 
trees through balanced plant metabolism.

Although the potential exists for enhanced nutrition to increase tolerance to HLB, many unknowns exist. 
First, what nutrients are important and at what rates? It is unlikely that one single nutrient will be the key; rather it 
will likely be a combination of nutrients and possibly other compounds. Furthermore, it will be important to 
maintain the balance between nutrients because having one nutrient drastically out of balance with the others is just 
as damaging as a deficiency. How long can enhanced nutrition sustain the health of HLB affected trees? 
Anecdotally, mature tree productivity has been maintained for at least 4 years on such a program when combined 
with aggressive psyllid management. However, replicated scientific experiments to test these observations are only 
in their second year. We also do not know if there is a point at which such a management strategy will not work. It is 
likely that a nutritional program has a greater chance of success when implemented early (at first disease detection 
or before) rather than after a grove has reached a state of significant decline from infection. In addition, it is 
unknown if trees in the pre-bearing or early bearing stages will respond similarly to mature trees. Good horticultural 
practices that promote healthy, productive trees make sense for all groves, regardless of HLB infection.

In addition, significant questions remain about the build up and spread of inoculum under a nutrient 
management program. As with tree removal, good psyllid control remains critical for two reasons. First, it is likely 
that a tree will succumb to HLB-infection more quickly if it is repeatedly inoculated with the pathogen. Moreover, 
since tree removal is not practiced under a nutrient management program, coupled with the fact that psyllids reared 
on infected trees are more likely to spread the pathogen as adults, increases the risk for disease spread. This raises 
the question of whether new plantings or resets can be brought into production where the regional decision has been 
made to adopt the nutrient management strategy. Regardless of how long a nutrient management program can 
sustain tree productivity there will come a time when those trees die. If the grove or block is within a large area 
under nutrient management where high levels of inoculum have been allowed to accumulate, can a new grove be 
planted and brought into production in such a situation? Experiences have been that even in areas where inoculum 
control is aggressively practiced, it has not been possible to keep 100% of new trees HLB free from the time of 
planting to bearing age. Thus, if inoculum is allowed to build in an area it is likely that it will be even more difficult, 
if not impossible, to bring new trees into production.

To summarize, broadly accepted, sound scientific data to support which management strategy – tree 
removal or nutrient management strategy, or a combination of the two – can sustain a grove or a commercial citrus 
industry do not exist; although, a significant amount of research is currently underway to gather such data. At this 
point, a recent study from Brazil has been published, and this, together with our experiences in Florida, forms the 
basis of management under the infection scenarios presented below. Decisions about HLB management are very 
difficult to make because of the continued uncertainty of how best to control inoculum or whether inoculum control 
is even possible. Many factors other than biology are involved, including economics, sociology, and regional HLB 
incidence that further complicate an individual grower’s decisions on HLB management. The decision of which 
strategy to pursue must be made by each grower based upon his or her particular situation and objectives as 
discussed below. 

3. Deciding which management strategy to use              
The decision to remove infected trees to control HLB or pursue a nutritional supplementation program is a 

difficult and complex one. The following series of questions and discussion are designed to aid you in making the 
best decisions possible given your circumstances. The underlying presumption for these questions is that you are 
reassessing whether to continue tree removal for HLB management or pursue a nutritional program instead. It is our 
current opinion that a decision to abandon inoculum removal for a program of nutritional supplementation is a one-
way path that cannot be reversed for that grove, and the productivity of that grove and possibly surrounding groves 
will be restricted to the life of the trees in the ground.   



What percentage of trees in your grove is infected with HLB?
To accurately assess your situation and make an educated management decision, you must have accurate data about 
HLB incidence and spread within your grove over time, as well as information about the incidence of HLB in 
surrounding groves. Your data should include the number of infected trees per block and their location recorded by 
GPS or on a physical map. This mapping allows you to track success or failure of your management efforts, and 
make changes to your program in a timely manner. 

What has your psyllid control program been?
This is one of the first questions you must ask yourself before making any further HLB management decisions, 
because the vector of the disease, the Asian citrus psyllid, is the sole natural means by which HLB spreads. As 
pointed out above, the efficacy of either management strategy relies on a sound psyllid control program. 

Have all reasonable efforts been made to successfully control psyllids? 
You must answer this question honestly. Have you invested the maximum and sufficient resources available to 
control psyllids in your grove? If not, could this be why tree removal has not been successful for you? If you have 
made the maximum investment in psyllid control, it is important to consider the local situation. Are your groves 
adjacent to other groves (large or small acreage) where psyllid control is poor or not practiced? Can you work with 
your neighbors to develop an area-wide psyllid control program? Can you use aerial or low-volume applications in 
your grove to improve the economics and efficacy of psyllid control? Aerial and low-volume applications of 
pesticides are known to be highly effective for psyllid control, especially when used over large areas. These actions 
may increase your level of psyllid control allowing tree removal to be effective. 

Has the grove been routinely scouted (3-4 times per year) followed by immediate tree removal up to this point?
As described above, identification of infected trees is perhaps the weakest link in the tree removal strategy. Since not 
every symptomatic tree is found at each scouting, it is critical that scouting be repeated at least 3 – 4 times annually. 
This will ensure that trees missed during one scouting event are detected and that newly symptomatic trees are found 
as soon as possible. Additionally, a major reason why a tree removal strategy can fail is the lack of timely tree 
removal. Once a tree is positively identified, it should be treated with pesticide and removed as quickly as possible 
to stop psyllids from feeding on it and transmitting the disease to healthy trees. This must be done regardless of the 
desire to harvest the tree’s crop or because of interference with other grove operations. You must ask yourself and 
honestly answer the question whether you have been dedicating all possible resources to scouting and tree removal. 
Importantly, the HLB management practices of the immediate surrounding groves must be taken into account in 
making this assessment. If possible, scouting and tree removal should be coordinated in cooperation with your 
neighbors to develop a regional management program.   

What is your long-term plan as a citrus grower?
If you are in the business for the “long-haul” then you must consider the future and your long-term investment. In 
such a case, you may decide the goal of keeping inoculum levels low, despite current yield losses from tree removal, 
is the best long-term strategy for yourself or the future of the Florida citrus industry. Perhaps you’re interested in 
staying in the business long-term, but surrounding citrus acreage doesn’t indicate this will be feasible because of 
encroaching development or other circumstances. Since tree removal demands a substantial financial outlay, the 
economic realities of your citrus enterprise may also force a change in strategy. In this case, you may decide that 
preserving your current investment in mature trees and maintaining their productivity for as long as possible is the 
best strategy to maximize your current returns for future investment elsewhere. Psyllid control must still be practiced 
in this situation. This is a serious question that everyone will need to answer before making major management 
decisions.    

4. HLB Infection Scenarios and Management Guidance
After assessing your situation, it is likely that you will find yourself in one of the three situations below. While we 
would like to state the three scenarios below in more detail, our current knowledge does not allow us to define these 



categories concretely. However, research is currently underway to help us better define these categories and develop 
management thresholds. Growers, based on their unique set of circumstances, will have to determine which category 
best describes their HLB situation. 

Groves with low infection
If your grove has a low infection incidence and is located in a region of low infection, now is the time to begin 
managing the disease. Psyllid suppression and scouting for and removing infected trees are the first and second steps 
to keep HLB incidence low in your grove. Do not wait until you begin finding HLB infected trees in a grove to 
begin controlling psyllids. HLB is in many ways a silent disease in its early stages because it is invisible to the 
naked eye. HLB can be present in the tree for as long as 2 years or more before symptoms are evident. Such infected 
trees still harbor the HLB pathogen that can be picked up by a psyllid and spread to neighboring trees. Thus, it is 
important to implement a psyllid control program prior to the discovery of HLB in a grove that will maintain psyllid 
populations as low as possible at all times of the year to minimize pathogen spread from asymptomatic trees. 
Growers should not wait to remove an HLB-infected tree, even if it has fruit nearing harvest, as these trees will 
serve as an inoculum source for continued pathogen spread. If your grove is close to other groves that are not being 
managed by aggressive infected tree removal and psyllid control, it is just a matter of time before HLB begins 
spreading through your grove. Collaboration with neighboring grove owners to insure that infected trees and psyllids 
are managed effectively is the third step to keep HLB incidence low in your grove. Recent research and experiences 
from Florida and Brazil indicate that chances for keeping HLB incidence low in your grove are much greater if you 
1) aggressively suppress the psyllid population, 2) remove HLB-infected trees immediately, and 3) are located in an 
area of low HLB incidence.  How large must this HLB-management area be? We are not precisely sure at this 
writing, but evidence from Brazil indicates that at least a 1-mile distance between a managed grove and an 
unmanaged grove is necessary to keep HLB incidence low. The larger the area of aggressive HLB management, the 
larger the area will be with low HLB incidence. Keep in mind that infected psyllid incursions will likely occur on 
the margins of a managed grove, creating higher HLB incidences along the grove edges. Additional scouting and 
psyllid control measures may be needed in these border areas.  The chances of bringing a reset tree, from clean 
nursery stock, into production and keeping HLB infection rates low are much greater if the first, second, and third 
steps are fully implemented. Good horticultural practices involving the application of optimal nutrition and irrigation 
must be followed to reduce tree stress.

Groves with moderate infection
If you determine that you are at a moderate infection level, it will be imperative that you make an honest assessment 
of your HLB management efforts up to this point. Have gaps in your program (e.g. inadequate psyllid control, 
untimely tree removal) played a role in the rise of your infection level? Could an improvement in your psyllid 
control and/or tree removal program be accomplished while maintaining the economic viability of the grove? Would 
an increased level of psyllid control be sufficient for dealing with psyllid migrations from surrounding unmanaged 
groves? Has an attempt been made to coordinate psyllid control and tree removal efforts with your neighbors? 
Excellent psyllid control will be essential to reduce the spread of HLB. Tree removal may still be an option in this 
situation, especially if you are located in a region of low HLB incidence, but your answer to the above questions and 
your economic situation must be considered in the decision to maintain your management strategy. Grove care 
practices should be evaluated and you should consider steps to improve overall tree health and minimize tree stress, 
including the addition of foliar nutrition sprays, emphasizing micronutrients, even if deficiency symptoms are not 
present. 

Groves with high infection
In a high infection situation, economics is likely to be the primary factor influencing your management decisions. 
That is, you will likely conclude that you can no longer survive economically with a reduced tree population, 
scouting costs, tree removal costs, etc., and decide to pursue a nutrient management strategy. However, rigorous 
psyllid control must continue in order to reduce infection of newly planted trees, the re-inoculation of infected trees, 
and to minimize spread to nearby groves. Resources previously allocated to scouting for infected trees should be 
shifted to scouting for psyllid populations to aid in control efforts. There is currently no IFAS recommendation for a 



nutrient management strategy; however, information on formulations currently being used in IFAS trials can be 
found on the IFAS greening website (http://greening.ifas.ufl.edu). The goal of this strategy is to maintain the 
productivity of HLB infected trees by increasing the levels of nutrients, particularly micronutrients, within the tree 
by providing nutrients at remedial (corrective) levels. This strategy should be implemented before trees have 
severely declined from HLB. It will likely be at least one-year before improvements are seen, depending on the 
severity of disease symptoms in infected trees when the program was started. 

At what point you decide to completely push a grove, rather than continuing either management program, and 
replant with clean nursery stock will depend on your economic ability to manage a young grove given the HLB and 
psyllid situation in your region.

Summary
IFAS realizes that the Florida citrus industry faces unprecedented challenges to its continued economic viability, 
productivity, and existence. Making management decisions for HLB control have been greatly complicated by the 
rapid buildup of HLB inoculum in the citrus industry, particularly in areas first affected by the epidemic. The 
industry’s muted response to the initial HLB challenge followed by a failure to realize the importance of rigorous 
implementation of psyllid control and scouting coupled with immediate tree removal, has resulted in a dangerous 
build-up of HLB inoculum statewide. Grove owners, who find HLB infection rates too high in their groves to 
remove trees and remain economically viable, are looking to other management strategies that will keep their 
existing trees in the ground. The nutrient management strategy can, at least for a short-term, maintain infected grove 
productivity. However, most dangerously for the citrus industry, a grove solely on nutrient supplementation allows 
HLB inoculum to remain: eventually every tree will become infected, as psyllid control is not perfect even in the 
best case. Under such conditions, clean resets or newly planted groves will become infected with HLB and may 
decline before they become productive, in essence throwing the investment in those young trees away. Surrounding 
groves will find it difficult if not impossible to maintain low infection rates. Thus, with current knowledge and 
technology groves managed under a nutrient program without infected tree removal are restricted to the life of the 
trees in the ground. The management strategy that should ensure the continued economic viability and productivity 
for the citrus industry is rigorous psyllid control, scouting for infected trees, removing infected trees immediately, 
and establishing area-wide regions of such management, coupled with good nutrient management practices, that will 
keep HLB infection rates low over large areas and maintain optimal health and productivity of uninfected trees. We 
hope that this is achievable, given the current statewide inoculum levels and psyllid populations. Until a long-term 
solution emerges in the form of a resistant citrus variety, managing HLB successfully will remain one of the largest 
historic challenges to the Florida citrus industry. 
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