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ACP and HLB invasion

* FL: ACP 1998, HLB 2005

* HI: ACP 2006

* CA: ACP 2008, HLB 2012

* GA, SC, LAand TX: 2009

* Needs young/feather
flush/bud for oviposition

« Can acquire and transmit
HLB agent
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Impact of HLB

Citrus Production by U.S. States

FLORIDA
e HLB is widely distributed
* Production drastically declined

CALIFORNIA

* HLB only found in urban
backyard citrus in CA,

e 3378 trees removed
 Production is stable
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production of tangerines, mandarins, and tangelos due to lack of data.

Source: USDA, Economic Research Senvice.




Research Priority

* Early detection: ACP and HLB

e Eradication: ACP and HLB

e Quarantine and containment

* Management practices



Early Detection

e Extensive trapping of ACP

* Intensive sampling in high risk areas
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Quarantine

* Restricted/regulated Seedling movement

e Restricted Fruit movement

* Fruit cleaning/treatment

* Tarping

2021 Asian Citrus Psyllid (ACP)
Bulk Citrus Regional Quarantine Overview

CITRUS PLANT QUARANTINE IN
PLACE TO SAVE CALIFORNIA CITRUS

A fatal plant disease called Huanglongbing (HLB) is
threatening backyard citrus trees throughout California.

HLB can be spread by a dangerous pest called the Asian citrus psyllid (ACP) as it feeds on the
leaves of citrus trees. HLB has been found in Los Angeles, Orange, Riverside, San Bernardino and
San Diego counties, but ACP populations have increasingly been found across the state. There are
a handful of rules and regulations in place to help protect the California citrus we love, including an
HLB quarantine which places limits on the transport and movement of citrus plants and material to
prevent the spread of the deadly disease.

To help California residents understand what the HLB quarantine means, the Citrus Pest & Disease
Prevention Program answers commonly asked questions to best explain how we all need to work
together to protect California’s citrus:

WHAT IS THE HLB QUARANTINE AND WHAT DOES IT MEAN?

e To limit the spread of the deadly citrus plant disease HLB, an HLB citrus quarantine is in place

throughout portions of Los Angeles, Orange, Riverside, San Bernardino and San Diego counties
in response to HLB detections in surrounding areas.

e Anareais put under the HLB quarantine when an HLB infection is present in a citrus tree
or other host plant material nearby. Citrus plant material is routinely collected by California
Department of Food and Agriculture (CDFA) officials to be tested for the disease.

e Once an HLB detection is confirmed, a quarantine is established within a 5-mile radius
surrounding the site where the confirmed HLB positive tree is located.

o To further limit the spread of the ACP and HLB, there are additional quarantines in place that
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Citrus-Plant-Quarantine-in-Place-to-Save-California-Citrus.pdf

(californiacitrusthreat.org)



https://californiacitrusthreat.org/wp-content/themes/citrus/files/pdf/Citrus-Plant-Quarantine-in-Place-to-Save-California-Citrus.pdf

Breeding for resistance

* Development of Resistant
rootstock varieties

* Development of resistant scion

varieties

 Australian finger lime

Delicious and disease-free: scientists attempting new citrus
varieties

$4.67 million helps put new fruits to the test

B

ITHOR

JLES BERNSTEIN

acember 22, 2020

200 00

C Riverside scientists are betting an ancient solution will solve citrus growers’ biggest problem by
breeding new fruits with natural resistance to a deadly tree disease.

The hybrid fruits will ideally share the
best of their parents’ attributes: the
tastiness of the best citrus, and the
resistance to Huanglongbing (2, or HLB,
displayed by some Australian relatives
of citrus.

There is no truly effective commercial
treatment for HLB, also called citrus
greening disease, which has destroyed
orchards worldwide. The disease has
already been detected in California,
where 80 percent of the country’s fresh

Delicious and disefreease-: scientists attempting new citrus

varieties | News (ucr.edu)



https://news.ucr.edu/articles/2020/12/22/delicious-and-disease-free-scientists-attempting-new-citrus-varieties

New variety introduction

* All new varieties introduced
through Citrus clonal protection
program

e Under screenhouse
e Disease free buds
e Strict quality control
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https://ccpp.ucr.edu/news/2018%20CCPP%20Citrus%20Budwood%20Flow%20Chart.pdf

AC P i n CO m m e rCi a I Asian Citrus Psyllid - UC Statewide IPM Program .

https://www?2.ipm.ucanr.edu/agriculture/citrus/asian-citrus-psyllid ~
260 rows - The Asian citrus psyllid (ACP; Hemiptera: Psyllidae) is a tiny (0.125 inch, 3 mm, in

O rc h a rd length) mottled brown insect that is about the size of an aphid. The adult psyllid feeds with its...

COMMON NAME AMOUNT TO USE REIt PHIE
Lo . . (Danitol 2.4 EC) 16-21.33 fl oz/acre (OC) 24 1
° PeStICIde a ppllcatlon (Baythroid XL) 2.4-6.4 fl oz/acre (0C) 12 0
(Tombstone) 2.0-3.2 fl oz/acre (OC) 12 0
(Mustang) 4.3 fl oz/acre (OC) 12 1

* Mode of action rotation

See all 260 rows on www2.ipm.ucanr.edu

Asian Citrus Psvllid / Citrus / Agriculture: Pest Management
Guidelines / UC Statewide IPM Program (UC IPM) (ucanr.edu)

* Dormant spray, coordinated
SpraY) border Spray’ perimeter Stepping in as citrus IPM Advisor

As of July 2021, I joined the UC Agriculture and Natural Resources as a

S p ray’ Cove r S p ray’ tra p C ro p Cooperative Extension Area Citrus IPM Advisor at Lindcove Research and

Extension Center. I am very excited in my new role and for the opportunity =% 3
t to serve San Joaquin Valley that...



https://www2.ipm.ucanr.edu/agriculture/citrus/asian-citrus-psyllid/

* Biological control

e Conservation of resident
predators

* Repeated releases of
parasitoids




Parasitoid production
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Current ACP status

e Tamarixia is well
established

* Diaphorencyrtus did
not establish

BmEGGS B ]st-3rd mm 4th-5th ADULTS % FLUSH

#ACP ON 8 FLUSH

* ACP population has
declined

* No HLB in commercial
orchard

% PARASITISM




Novel methods

« SAMP (Stable anti microbial
peptide) from Australian
finger lime

CUPS (Citrus under protective
screen)

* Heat treatment

e Genetic modifications: Gene
from spinach

* RNAI

A stable antimicrobial peptide with dual functions
of treating and preventing citrus Huanglongbing
(PNAS)

February 12, 2021 / in Plant Science Research Weekly / by Toluwase Olukayode

Citrus Huanglongbing (HLB) caused by the bacterium 10 months after g MaSAMP .~

”\V

Candidatus Liberibacter asiaticus (CLas) is the most 5 sprays

destructive disease of citrus and currently has no cure.
Current management practices are also not effective.
Huang et al. used comparative analysis of small RNAs and
mRNAs between HLB-sensitive and HLB-tolerant hybrids
to identify genes mediating HLB tolerance. One of these
genes encodes a 67 amino acid peptide that has an
Arabidopsis homolog with antimicrobial properties. This
candidate gene was subsequently named SAMP; stable
antimicrobial peptide. To functionally characterize this candidate gene, SAMP genes were cloned
from HLB tolerant citrus relatives. Tolerant citrus relatives have both a long (109-aa) and short

(67-aa) version of the peptide, while the susceptible varieties have only the long version (LSAMP).

SAMP mRNA expression was significantly higher in tolerant varieties than LSAMP expression in

Plantae | A stable antimicrobial peptide with dual functions of

treating and preventing citrus Huanglongbing (PNAS) | Plantae



https://plantae.org/a-stable-antimicrobial-peptide-with-dual-functions-of-treating-and-preventing-citrus-huanglongbing-pnas/

Final thoughts

No alternative to clean planting

material

Interplanting guava did not work

Spraying nutritional cocktail
provided partial relief

Conserve biological control

agents

Inarching or side grafting Australian
finger lime help?

How about grafting on bel patra,
Aegle marmelos?

improve performance of HLB trees
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