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Figure 1. 
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Introduction and Background

Commercially grown citrus employs more than 
22,000 individuals in California on about 3,900 
farms statewide (Fig. 1). The incurable and fatal 

plant disease Huanglongbing (HLB), also known as citrus 
greening disease, threatens this $3.3 billion industry 
(CPDPP 2017). Huanglongbing affects all citrus plants, 
including orange, lemon, lime, mandarin, pummelo, 
kumquat, grapefruit and tangerine trees. It also affects 
some relatives of citrus in the family Rutaceae, some of 
which are occasionally grown as ornamentals. HLB is fatal 
for citrus trees and once a tree is infected, it will decline in 
health and eventually die. 

Bacteria in the candidate genus Candidatus 
Liberibacter are associated with trees infected with HLB. 
However, these bacteria have not been proven to actually 
cause the disease. Working with this pathosystem is 
difficult because it has not been possible to culture 
Cancidatus Liberibacter spp; the fact that they have not been 
cultured is the reason that the prefix Candidatus is affixed 
to the species binomials (Bové 2006). Two main species 
of C Liberibacter are associated with HLB world-wide. C L 
africanus is associated with HLB in Africa and portions of 

the Middle East, whereas C L asiaticus is associated with 
HLB in Asia and the New World. C L asiaticus is vectored 
by the Asian citrus psyllid (ACP) (Diaphorina citri), while C 
L africanus is vectored by different psyllid species, Trioza 
erytreae. Both psyllids can transmit both C L spp under 
experimental conditions; the association of vector and 
pathogen is due to geographic occurrence. Since C L 
asiaticus and D citri occur in the United States, the emphasis 
in the remainder of this article will be on these species. 

This tiny, mottled brown Asian citrus psyllid (ACP) 
is a sap-sucking, hemipteran bug from the Psyllidae 
family, that when it feeds injects a salivary toxin that stops 
elongation and causes malformation of leaves and shoots 
(Michaud 2004). The ACP takes C L asiaticus into its body 
when it feeds on HLB-infected plants. The disease spreads 
when a bacteria-carrying psyllid flies to a healthy plant and 
injects bacteria into it as it feeds (UC IPM Pest Notes 2017). 
Sometimes symptoms can look somewhat like zinc or other 
nutrient deficiencies and can be overlooked. However, 
the pattern of yellowing caused by nutrient deficiencies 
typically occurs symmetrically, between or along leaf 
veins. HLB infected leaves have an asymmetrical pattern 
of blotchy yellowing or mottling of the leaf, with patches 
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of green on one side of the leaf and 
yellow on the other side (UC IPM 
Pest Notes 2017). Diseased trees are 
meagerly foliated with small leaves 
that point upward, and the trees have 
extensive twig and limb dieback. Fruit 
are small, green, with dry interiors, 
and are not marketable. In due course, 
the tree stops bearing fruit and dies. 
Fruit and vegetative symptoms may 
not begin to appear for two or more 
years after the bacteria infect a tree. 
HLB can kill a citrus tree in five years, 
and there is no known cure.

ACP was first discovered in the 
United States in June 1998 in Palm 
Beach County, Florida, on backyard 
plantings of orange jessamine 
(Murraya paniculata) (Fig. 2). By 2001, 
the ACP had spread to 31 counties 
in Florida, primarily due to the 
movement of ACP-infested nursery 
plants. By 2005, HLB was found in all 
commercial citrus orchards in that 
state. Agriculture officials believe HLB 
was present in Florida in backyard 
citrus trees, and the psyllid rapidly 
spread the disease to other backyards 
and commercial citrus not long after 
the psyllid arrived in the state. In 
2001, ACP spread to the Rio Grande 
Valley in Texas on nursery stock and 
was also detected in Louisiana. The 
insect then spread to other states, and 
is now found in Alabama, Georgia, 
Mississippi, South Carolina, Arizona, 
and Hawaii, as well as Mexico (UC IPM 
Pest Notes 2017).

Current ACP and HLB status in 
California 

In 2008, the ACP expanded its 
range, likely from Mexico, to Southern 
California, where the insect was first 
detected in San Diego and Imperial 
Counties and soon thereafter in Los 
Angeles County. Throughout the years, 
it spread particularly in urban and 
suburban environments, but also in 
commercial groves. The psyllid has 
since expanded its range to the San 
Joaquin Valley and the Central Coast, 
and has also been found as far north 
as the Bay Area and Sacramento. The 
first detection of HLB in California 
was in a backyard tree in Hacienda 
Heights, Los Angeles County, in 2012. 
In 2015 and 2016, multiple incidences 
of the disease were found in San 
Gabriel, also in Los Angeles County. 
A total of 30 diseased citrus trees 
have been detected and removed, 
all in residential properties within 
Los Angeles County. The California 
Department of Food and Agriculture 
(CDFA) detected the most recent 
case of HLB in an orange tree in a 
residential area of Cerritos, Orange 
County, on December 29, 2016. Earlier 
that month ACP were collected from a 

nearby property and tested positive for 
HLB. Agriculture officials quickly set 
to work to identify any infected trees 
in the area and the infected citrus tree 
in Cerritos was removed and all citrus 
trees within an 800- meter area were 
treated. In Mexico, the State of Baja 
California is adjacent to the southern 
border of California. HLB was detected 
in Ensenada, BC, early 2016 (CDFA 
2016). In addition, on August 26, 2016 
a tree also tested positive for HLB 23 
miles south of the U.S.-Mexico border 
in a small citrus grove in Mexicali, 
BC. Now that HLB has been detected 
in Mexicali, Ensenada and in Orange 
and Los Angeles Counties, Southern 
California commercial citrus growers 
and residents who have any citrus 
growing in their back yard must 
remain vigilant. 

How to protect your citrus Trees
Inspect trees for the presence 

of ACP and symptoms of HLB. Use 
a hand lens to look for small yellow 
eggs, psyllid nymphs with their 
waxy tubules, and adults. Immature 
stages (eggs and nymphs) are limited 
to tender new leaves and they don’t 
fly. Look for the characteristic 

Figure 2. 

Figure 3. Protective structures are essential to help keep the citrus nursery stock 
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“blotchy mottle” or “yellow shoot” symptoms and report 
them to the County Agricultural Commissioner. Keep 
nursery protective structures maintained (Fig. 3). Don’t 
move citrus trees or propagative material into or out of 
your quarantined area. Fruit must be free of vegetative 
material and commercial fruit has additional requirements 
(see section below). Buy citrus trees from licensed, local 
nurseries and only use registered budwood. 

Cooperate with government and agriculture 
officials (CDFA, USDA, UC, and CPDPP) as they may 
ask to place yellow sticky traps in your residence or 
grove for monitoring and continue to participate in 
areawide coordinated treatments. The program also 
includes recurrent testing of psyllids and leaf samples 
for the presence of HLB. Results from these activities are 
being used to define quarantine zones, guide releases 
of biological control agents, and prioritize areas for a 
residential chemical control program. A tiny wasp from 
Asia called Tamarixia radiata naturally preys on the ACP, 
which prevents psyllids from spreading unrestrained. 
Researchers are currently exploring the effectiveness of 
another beneficial insect called Diaphorencyrtus aligarhensis 
to assist Tamarixia with control of the Asian citrus psyllid. 
To see where Tamarixia and Diaphorencyrtus have been 
released, visit this University of California’s website map 
and turn on the parasite layers: http://ucanr.edu/sites/ACP/. 

There is a fairly new initiative by California Citrus 
Mutual and Bayer CropScience to stop the spread of 
the ACP. The high cost of water and prolonged drought 
conditions have caused many rural homeowners to stop 
irrigating their trees. However, dead and dying citrus trees 
can still be a host for ACP and HLB (Fig. 4). The programs 
aims to help homeowners help their citrus grower 
neighbors by removing uncared for or abandoned trees 
at no cost. To date, over 400 abandoned citrus trees have 
been removed from residential properties in Tulare and 
Ventura counties. Growers and homeowners can report 
abandoned trees online using a confidential web form at 
www.citrusmatters.us. Qualifying properties are located 
near commercial citrus groves and in an area where psyllids 
or HLB are present.

Bulk Citrus Compliance Agreement
Enforcement began on March 1, 2017 for the new Bulk 

Citrus Compliance Agreement, a new statewide regulation 
requirement that restricts the movement of regulated 
articles from “or within” a quarantine area. Under the 
new regulation, all bulk citrus loads must be safeguarded 
regardless of their origin or destination. This can be done 
in several ways, including but not limited to the use of 
a shipping container, tarp, enclosed vehicle, including 
curtain van, or another method that completely covers 
bulk citrus during transport. Tarps or mesh coverings 
must not have holes larger than 0.3 square millimeters, 
which is the standard tarping requirement per the USDA. 
It is important to note that standard tarping methods have 

not changed. Bulk citrus must also be declared “ACP free,” 
either by chemical treatment or field cleaning vegetative 
material from fruit. Penalties for non-compliance may 
be assessed by the state or county and can include fines 
as high as $10,000 per violation, and potentially also 
include revocation of the compliance agreement. If you did 
not receive a revised compliance agreement in the mail, 
please contact the program at (916) 403-6848. Additional 
resources may become available – check CitrusInsider.org 
regularly.

The future of California’s Citrus
HLB has spread throughout Florida and citrus trees 

are dying at alarming rates. Thousands of jobs have been 
lost and the economy is suffering. Florida growers are 
doing everything they can to save their citrus trees, but 
researchers have not yet found a long-term solution to 
the disease. Florida agriculture officials believe HLB was 
present in backyard citrus trees, and the psyllid rapidly 
spread the disease to other backyards and commercial 
citrus not long after the psyllid arrived in 1998. That is 
why in order to combat HLB in California, we must learn 
from Florida’s situation, the industry needs to be willing to 
make decisions and invest in actions that will protect both 
conventional and organic groves and include neighboring 
neighborhood communities. We must work together for 
the livelihood of growers, pickers, packers and haulers are 
all at stake.

Resources for citrus growers

UC -Division of ANR – pest management information and 
a robust map of pest, disease, quarantines and biological 
control activities around the state-  
http://ucanr.edu/sites/ACP/

CDFA – statewide Asian citrus psyllid quarantine 
information- https://www.cdfa.ca.gov/plant/acp/ 

USDA – national information and reporting of citrus pests 
and diseases- Untied States Department of Agriculture 
website - https://www.aphis.usda.gov/aphis/ourfocus/
planthealth/plant-pest-and-disease-programs

UC Riverside, Center for Invasive Species Research – 
descriptions and photos of ACP and HLB-  
http://cisr.ucr.edu/asian_citrus_psyllid.html 

Citrus Clonal Protection Program – registered budwood 
that has been tested for disease- http://www.ccpp.ucr.edu/ 



Figure 4. Anywhere ACP populations are not 
controlled can serve as reservoirs for the insect 
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