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Huanglongbing disease (HLB)
Bacterial disease: 
Candidatus Liberibacter asiaticus Clas

As the disease progresses:
• *Roots decline
• Leaves become yellow
• Foliage becomes thin
• Fruit drops off easily
• Fruit is smaller
• Juice is bitter
• Tree death (there is no cure)



Why is this disease so quick to spread and so hard to detect?

The eggs are laid 
on new flush next 
to the where the 
psyllid injects the 
bacterium. 

When leaves are 
sampled, they must 
have the bacteria for 
PCR to detect it.
It takes 9 months to 2 
years for the bacteria to 
spread throughout the 
tree for sampling to 
pick the right leaf.

The nymphs hatch and immediately 
pick up the bacterium and spread it 
when they molt and fly away 4-6 
weeks later.



https://ucanr.edu/acpmap

1698 HLB-infected tree removals 
from residential citrus 
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HLB Infected Tree Removal 
Residential areas of Los Angeles, 
Orange, Riverside and San 
Bernardino



http://ucanr.edu/sites/ACP/

Southern California: 
Area-wide treatment program 
Commercial citrus: Growers 
treat together over a 2-3 week 
window (fall and winter)  
coordinated by PMAs, pest 
control districts, or task forces
Urban: parasites released

Central/Northern CA: 
Eradicative/ Coordinated 
Treatments – treat find sites 
with two insecticides
Commercial citrus: 800 meters 
or coordinated treatments
Urban: 400 meters 

The California Situation
Goal: reduce psyllids to reduce the spread of disease

2008-present

1

2

1
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2

22 72

ACP 
traps

2016 2017 2018 2019 
YTD

Madera 2 0 0 0

Fresno 28 11 3 1

Tulare 74 34 10 2

Kern 247 78 18 1

TOTAL 351 123 31 4

http://ucanr.edu/sites/ACP/


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Citrus Red Mite

Citrus thrips + katydids

California red scale
pyriproxyfen, spirotetramat, buprofezin, 
oil, carbaryl 

Oils, miticides
San Joaquin Valley
Pest Management
Navels & Mandarins

Fuller rose beetle thiamethoxam or 
bifenthrin x 2ACP effective

Soft on natural enemies

Citricola scale acetamiprid, thiamethoxam, imidacloprid,
buprofezin

Thrips: spinetoram, cyantraniliprole, spinosad, abamectin, formetanate
Katydids: pyrethroid, diflubenzuron, kryocide





Tamarixia radiata parasite releases

USDA/UC Releases have 
been successful in 
establishing the parasites –
however the tamarixia are 
very expensive % parasitism 
levels are not high enough to 
prevent disease spread.

www.ucanr.edu/sites/acp

Ants protect psyllids 
from natural enemies

http://www.ucanr.edu/sites/acp


4+ weeks 2-4 weeks < 2 weeks

Broad Baythroid, 
Danitol, 
Tombstone
Actara
Agri-Flex
Leverage
Admire Pro

Mustang
OPs
Carbamate
Platinum
Sivanto

Soft Delegate
Exirel, Verimark
Fujimite
Movento
Surround
Minecto Pro

Micromite
Pyganic
Success
Entrust
Oil

Areawide ACP Management

UC IPM Guidelines for Citrus

The goal is to keep psyllids below 
0.5/flush



5 Technicians survey 246 commercial orchards to determine the impact of psyllid treatments

Coachella/Imperial
Jun 2017
Kevin Gonzalez

Ventura
Oct 2016
Joanne O’Sullivan

Kern
Nov 2018
Taqi Saqib

Temecula/San Diego
Jun 2017
Geoff Hollenbeck

Riverside/San Bernardino
Jun 2017
Tobias Moyneur
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Psyllid Management Programs
Psyllid control depends on where you are:

Areawide 
Management

Psyllid 
pressure

Winter
Pyrethroid

Dec-Feb

Summer
Other pests

Aug-Sep Oct-Nov

Desert - Coachella 
and Imperial

Low X CLM, thrips, 
Mites

X

San Diego Mixed X CRS, Mites X

Ventura High X Mites X X

Riverside/San 
Bernardino

High X CRS X X

Eradicative

San Joaquin Valley
& north & parts of 
the coast

Low Treat with a pyrethroid and systemic 
imidacloprid in coordinated treatments to locally 
eradicate ACP
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Adults/tap Nymphs/flush Flush per 1/4m2

41 Temecula/San Diego Sites – Average Nymphs per Flush
Ps

yl
lid

s Flush

2017 2018 2019

Winter trt
Winter trt

Fall trt
Fall trt

Fall trt



San Diego Site #28
Oranges 17 acres
2017-2019

Ps
yl

lid
s Flush

2017 2018 2019

3/42 San Diego/Temecula sites have noticeable 
populations: lack of treatments = ACP
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Adults/tap Nymphs/flush Flush per 1/4m2

44 Riverside/San Bernardino Sites – Average Nymphs per Flush
Ps

yl
lid

s Flush

2017 2018 2019

Winter trt

Winter trt

Fall trt

Fall trt
Fall trtFall trt
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Adults/tap Nymphs/flush Flush per 1/4m2

Site #1 
SBD-7
Grapefruit  11 acres 
2017 - 2018 

Ps
yl

lid
s Flush

2017 2018 2019
7-Jun-17  Movento 10 oz/acre + Abamectin 20 

oz/acre + Omni oil 1 gal/acre  100 gpa Grd
19-Aug-17  Movento 10 oz/acre + Abamectin 10 

oz/acre + Dyne-Amic 10 oz/acre 100 gpa Grd
2-Sep-17  Platinum 3.67 oz/acre  Chm
25-Nov-17  Danitol 16 oz/acre  250 gpa Grd

3-May-18  Movento 10 oz/acre + 
Abamectin 10 oz/acre + Omni oil 100   
1 gal/acre  100 gpa Grd

23-Jun-18   Admire Pro  14 oz/acre  Grd
26-Nov-18  Danitol 16 oz/acre  250 gpa
Grd

8-Jul-19 Abba 10 oz/acre + Movento 10 
oz/acre + Omni oil 1.2 gal/acre  Grd

30-Jul-19  Admire Pro 14 oz/acre  Grd

Riverside/San Bernardino
33/42 sites have suppressed ACP in 2019
*Using Admire or Platinum in June-July
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Adults/tap Nymphs/flush Flush per 1/4m2

Site #40
SBD-13

Ps
yl

lid
s Flush

2017 2018 2019
27-Nov-18 Entrust 10 oz/acre + Omni oil 1 

gal/acre  Grd (4.75 acres treated)
5-Dec-17  Pyganic 17 oz/acre  

Grd
6-Jul-19  Entrust 8.42 oz/acre 

+ Kinetic 1.68 oz/acre Grd

9/42 San Bernardino/Riverside sites high pops in 2019
Poor choice of chemicals and low treatment frequency
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Broad Soft Organic

N
ym

ph
s

2017 2018 2019

Winter trtWinter trt Winter trt

Fall trt

Fall trt Fall trt Fall trt

Broad: pyrethroids, imidacloprid, thiamethoxam, flupyradifurone, OPs
Soft: spinetoram, spirotetramat, cyantraniliprole,  abamectin
Organic: pyrethrins, spinosad, Oil, kaolin

Fall trt

44 Ventura Sites by Management Strategy –Nymphs per Flush
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Adults/tap Nymphs/flush Flush per 1/4m2

Site #13
PMA 12
Lemon 135 acres
2016-2019 

Ps
yl

lid
s Flush

26-Oct-16 Actara 5.5 oz/acre + Omni Oil  
3.5 gal/acre  250 gpa  Grd

8-Nov-16 Actara 5.9 oz.acre + Omni Oil 3.7 
gal/acre  250 gpa  Grd

6-Mar-17  Danitol 20.62 oz/acre + Omni Oil 
2.03 gal/acre  200 gpa  Grd

10-Aug-17  Agriflex 8.33 oz/acre + Omni Oil  
14 gal/acre  500 gpa Grd 

3-Nov-17  Actara 5.67 oz/acre + Omni Oil  7 
gal/acre  250 gpa  Grd

16-Mar-19 Danitol 20.6 oz/acre + Omni 
spray 1 gal/acre  Grd

27-Sep-19 Agri-flex 8.4 oz/acre + Omni 
oil 10 gal/acre  Grd

26-Feb-18  Danitol 20 oz/acre + Omi oil 1 
gal/acre  Grd

12-Jul-18 Agri-flex 8.25 oz/gal + Omni oil 
13.85 gal/acre  Grd Perimeter

5-Sep-18 Agri-flex 10.5 oz/acre + Omni 
oil  8.4 gal/acre  Grd

30-Oct-18  Timectin 10 oz/acre + Omni 
oil 3.5 gal/acre   Grd

2017 2018 2019

33/44 sites low ACP in 2019
Weather + consistent treatments
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Adults/tap Nymphs/flush Flush per 1/4m2

Site #32
PMA 31
Lemon 17 acres
2016-2019

Ps
yl

lid
s

Flush

24-Oct-16 Pyganic 16 oz/acre + 440 Oil 10.5 gal/acre   Grd
26-Jan-17  Entrust  3.5 oz/acre + 440 Oil  1 gal/acre  Grd
10-Mar-17  Pyganic  16 oz/acre + 440 Oil 12 gal/acre  Grd
24-Aug-17  Pyganic  16 oz/acre + 440 oil  10 gal/acre  Grd
14-Sep-17 Entrust 7.98 oz/acre + 440 Oil 2 gal/acre  Grd
28-Dec-17 Entrust 8 oz/acre + 440 oil 1 gal/acre  Grd 

31-Jul-19  Pyganic 16.89 oz/acre + Oil 7 
gal/acre Grd

13-Sep-19 Entrust 8 oz/acre + 440 oil 2 
gal/acre  Grd

9-Oct-19 Pyganic 16 oz/acre + 440 oil 5 
gal/acre  Grd

1-Feb-18  Pyganic 17 oz/acre + 440 oi 1 
gal/acre  Grd

31-Aug-18 Entrust 8 oz/acre + 440 oil 2 
gal/acre  Grd

22-Oct-18 Pyganic 17 oz/acre + 440 oil 14 
gal/acre  Grd

2017 2018 2019

7/44 sites persistent ACP in 2019 – organic sites
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Winter trt Fall trt

Ventura 2019
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Broad Soft Organic

• Psyllids are still out there
• Treatments + weather are helping to keep them low 
• Don’t stop treating, but consider additional perimeter treatments 

in the fall
• The fewer the psyllids the slower the spread of the disease



Scouting psyllid nymphs is essential 
The yellow sticky traps are not very attractive
Tap sampling doesn’t reveal many adults  
Examining suitable flush for psyllid nymphs is much better 
Every 2 weeks – 10 trees on each border and one row in the center
Threshold for treatment is 0.5 nymphs per flush (5 psyllids/10 trees)

X  X X X X X X X X X

X  X X X X X X X X X

X  X X X X X X X X X

X
X
X
X
X
X
X
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X
X

X
X
X
X
X
X
X
X
X
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South

EastWest



What does the preference for edges mean for managing ACP?
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Whole 
orchard spray
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Nymphs per Flush
• Low levels ACP stay on the border
• High levels, small or young blocks 

ACP are found throughout
• Treat borders whenever psyllids start 

to increase (don’t wait for the 
areawide scheduled treatment)

Whole 
orchard spray



Citrus Under Protective Screen (CUPS) for California?

Young trees/replants – they are very attractive to psyllids
• Additional insecticides – entire block
• Mesh tree covers
• Repellent sprays
• Reflective mulches

Tree covers for 3 years



Windbreaks, barriers, etc. to block psyllid flight into the orchard
• Windbreak – living barrier

• Fence (screen mesh) – artificial barrier

• Repellents (Celite and kaolin clay)

• Trap crop (for example Murraya)?

Growers should learn what’s new, be creative and figure out what works for their situation.  

Casuarinas
Windbreak

Not every technique will work in every 
orchard, and good efficacy may require 
‘stacking’ techniques



CLas (HLB) tree or 
psyllid nymph

CDFA
400 m response

CDFA Mandatory 
response

• 400 meter testing 
and treatment
• 5 mile zone that 

bulk citrus needs 
extra mitigations to 
move it out of the 
area

Riverside County

• HLB is moving spreading in Southern California.  
• What happens when HLB is found in or near a commercial 

orchard?
• CDFA and the grower each have a role in responding



HLB+ tree

Mandatory actions by grower
• Treat the tree with insecticide within 72 

hours
• Remove the tree and destroy the roots 

48 h after REI has ended
• Treat all citrus within 400 meters of the 

disease tree within 7 days
§ 1 foliar if in areawide
§ 2 treatments if no areawide 

treatment

Actions by CDFA
• Collect leaf samples from perimeter 

trees in the orchard and neighboring 
orchards within 400 m and test for HLB

• Establish a 5 mile quarantine
• Resample once a year

HLB+ ACP nymph

Mandatory actions by grower
• Treat the tree with insecticide within 72 

hours
• Remove the tree and destroy the roots 

48 h after REI has ended
• Treat all citrus within 400 meters of the 

disease tree within 7 days
§ 1 foliar if in areawide
§ 2 treatments if no areawide 

treatment

Actions by CDFA
• Collect leaf samples from perimeter 

trees in the orchard and neighboring 
orchards within 400 m and test for HLB

• No 5 mile quarantine
• Resample once a year

Mandatory 
Protocols
For HLB



ü Awareness
ü Scouting for ACP
ü Insecticidal Control of ACP
ü Young tree & Replant 

Protection
ü Barriers & Repellents
ü Visual Survey for HLB
ü HLB Detection
ü Tree Health

citrusinsider.org/bestpractices

Voluntary Grower Response Plan



CLas Find

Scenario 3 or 4

Scenario 2 

Scenario 1

Commercial Citrus

Scenario 1
Outside HLB Q zone

Scenario 2
1-5 Mile HLB Q

Scenario 3 or 4
1 mile HLB Q zone
grower response
In or near your grove

CDFA
400 m response

CDFA Mandatory 
response



HLB App for Citrus Growers 
ucanr.edu/hlbgrowerapp

To best understand how to protect your 
citrus from HLB, follow the link on the other 
side of this card to the Voluntary Grower 
Response Plan that provides the latest 
recommendations for protecting citrus from 
HLB.

Use your phone to open this UC 
ANR app and take a quick look at 
how close HLB+ trees are to your 
orchard.



Psyllid management areas, citrus layer, HLB+ tree removals (red), HLB+ psyllids (purple)

Los Angeles and Riverside counties



How does the response change as you get closer to HLB? 

• Awareness
• Scouting for ACP
• Control of ACP
• Young tree/Replant
• Barriers/Repellents
• Visual Survey for HLB
• HLB Detection
• Tree Health

• Intensify types and number of 
treatments for ACP

• Install barriers/repellents
• Increase surveillance for HLB
• Comply with treatment and 

tree removal of HLB+ trees 

Scenarios 2-4 (inside the 
5 mile HLB Q zone)

Scenarios 1 (outside the 
5 mile HLB Q zone)



What about early detection techniques (EDTs)?
• The metabolism of sick trees changes and that can be measured (Slupsky, UCD)

• Sick trees produce proteins (small RNAs) to protect themselves (Jin, UCR)
• The bacteria produce proteins that circulate and can be measured (Ma, UCR)

• Sick trees have different microbes living on them (Leveau and Roper, UCR)

• Sick trees emit VOCs (volatile organic compounds) that can be measured with a 
gas chromatograph (Davis, UCD)

• Canines can detect the bacteria and alert (sit) by individual trees (Gottwald, 
UFL)

EDTs are not included in the voluntary 
grower response plan because they are 
not readily available - growers should 
watch for updates

F1K9



Intensify HLB-Detection Efforts – Grower testing
Scenario 2 (inside HLB Q zone, 1-5 miles from an HLB find)
Visual survey: walk the block twice a year and look for symptoms
Pay a lab to test leaves with PCR or ELISA: Test leaves from a total of 40 
trees (10/corner) once a year using a lab permitted by CDFA or a 
commercial kit (Citrus Pest & Disease program formerly the CCTEA)

1

2

3-4

HLB 5 mile Q 
Zone

X  X X X X
X
X
X
X
X

X  X X X X

X  X X X XX  X X X X

X
X
X
X
X

X
X
X
X
X

X
X
X
X
X

Leaf sample collection |
and testing

Irrespective of the size or 
shape of the orchard 

If a PCR+ tree or psyllid is detected the scenario shifts to 4



What about bactericides?
Bactericides help prevent bacteria from establishing in the citrus leaf.

However, they break down fast so they must be applied frequently.  

• 6 treatments (4 spring flush/2 fall flush) minimum 21 days apart

• Rotate between FireWall 50 WP (streptomycin) and FireLine 17 WP (oxytetracycline) + 
adjuvant for resistance management

• Limited use in commercial citrus
qHLB Quarantine
q15 miles around an HLB Q
q15 miles around a PCR+ psyllid

• They could be applied as a border 
treatment as this is where 
the infections usually start

Bactericides are not included in the 
voluntary grower response plan 
because we do not know how 
effectively they will prevent HLB 
infections - growers should watch for 
updates



Bulk Citrus Movement 
between zones requires a 

mitigation to make sure there 
are no psyllids riding on the 

fruit.

TWO mitigations are required 
for shipping out of zone 6 

where HLB has been found



Bulk Citrus Movement in HLB Q areas requires 
TWO mitigations

1. spray the orchard with a pesticide prior to 
harvest (Actara, pyrethroids, Lannate)

2. Mechnically clean or wash the fruit after harvest
3.  Evergreen pressurized spray



Fumigation with Ethyl Formate gas – 2020

2019 Trial (Walse, Gautam, Mitcham)
1 hour exposure with Ethyl formate (250 

g/m3)
72 cages of psyllids, replicated trial – no 

survival of the 2,194 psyllids tested



• Early detection techniques to find and destroy 
diseased trees

• Improved Psyllid traps – attract and kill
• Bactericide treatments and new ways to kill the 

bacterium
• Resistant rootstocks and scions (traditional 

breeding and gene editing)
• Genetically engineer an altered citrus tristeza 

virus to introduce anti-HLB genes into plants 
Inserting a Bt toxin gene or psyllid virus into 
citrus or a trap crop to kill the psyllid

• Genetically engineer the psyllid so it can’t vector 
the disease and release the altered psyllid as a 
sterile insect to replace the wild ones (GE)

Science for Citrus Health
www.ucanr.edu/sites/scienceforcitrushealth

Scientists are studying every conceivable way to stop this disease

Tree

Psyllid

HLB

Bacterium

http://www.ucanr.edu/sites/scienceforcitrushealth


ü Awareness
ü Scouting for ACP
ü Insecticidal Control of ACP
ü Young tree & Replant 

Protection
ü Barriers & Repellents
ü Visual Survey for HLB
ü HLB Testing
ü Tree Health

citrusinsider.org/bestpractices

Voluntary Grower Response Plan


