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Introduction

This plan was prepared to provide information relevant to the introduction of Citrus
Greening (CG) into the citrus growing regions of Texas and the existence of the known
vector, Asian Citrus Psyllid (ACP), which in tandem present an entirely new threat and
potential significant economic loss to the industry. Currently the ACP is widespread
throughout the citrus producing regions in the state. The existence of CG is unknown and
the approach we must take is that it is possibly already present but at very low levels.
Additionally, the program that must be designed around the industry is entirely different
than past programs, i.e., Mexican Fruit Fly (MFF) program currently in operation by the
United States Department of Agriculture and the Texas Department of Agriculture. In
the MFF program both federal and state agencies manage all aspects of the program.
When the ACP/CG program is fully operational, growers will be making management
decisions on when to treat based to a large extent on information acquired from traps
deployed in their orchards. The growers will be making collections of samples for
testing, of disease symptoms, of trees in their orchards with appropriate follow-up actions
to remove the trees. This does not suggest scientists and research are not part of the
overall effort, including the pilot program that scientists have been operating for the last
two years. A balanced effort involving growers, scientists and regulators is essential in
development and delivery of a successful program. A very essential and key
understanding of this program is that it is not a typical quarantine program and therefore
will be delivered utilizing all the available technology to meet the program needs.
Accordingly, there are weaknesses in the research that will be identified to help direct
scientists in addressing the needs of the growers in successfully delivering a program.
Having thus outlined the disease problem and contributing fully as a team the following
document has been prepared. As this plan is being developed, and new information is
acquired, pertaining to host plants, possibly additional vectors, diagnostic improvements
control methodologies and surveillance strategies there is a need to continuously update
this document with current information.

TEXAS CITRUS GREENING AND ASIAN CITRUS PSYLLID
ACTION PLAN

Background

The Asian citrus psyllid (ACP), Diaphorina citri Kuwayama (Hemiptera: Psyllidae), the
most efficient vector of Huanglongbing or citrus greening (CG) disease, has invaded at
least nine states in the United States over the past decade, including Florida, California
and Texas. The causal agent for citrus greening disease is a bacterium (Candidatus
liberibacter asiaticus) that reproduces in the plant phloem, and eventually occludes the
phloem elements and kills the citrus plant. There is no cure for this disease. Once
infected, citrus trees decline, produce small, bitter, lopsided fruit and eventually die.
Once the citrus tree has been infected it becomes a source of inoculum which is then
obtained by psyllids during feeding events. Foraging psyllids in turn disperse the bacteria
through both long and short distance migration. CG, the most important citrus disease in
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the world, was found in Florida during 2005 and recently in Louisiana, South Carolina,
Georgia, Mexico and Belize but has not yet been reported in Texas.

The fact that Texas does not have the disease at this time, but the vector is found
throughout the citrus-producing area defines the uniqueness of this challenge to Texas.
Reported for the first time in Texas in 2001, the Asian citrus psyllid has become
established throughout the citrus growing regions of South Texas, basically limited in
distribution south of a line extending from Laredo through San Antonio and Houston.
Commercial citrus plantings in the Lower Rio Grande Valley of Texas are eminently
threatened by the Asian citrus psyllid because considerable acres are essentially
contiguously grown in Hidalgo County, and others are scattered in Cameron and Willacy
counties. These three counties comprise all the commercial citrus grown in Texas.

Although CG and its bacterial pathogen have not been detected in Texas, the large
distribution and high densities of psyllids in Texas coupled with the presence of the

disease in a growing number of southeastern states, Mexico and Belize have dramatically

increased the pest status of citrus psyllid and the threat posed by CG to the Texas citrus
industry. The United States Departtionent of
Service (USDA APHIS) has placed quarantine on the movement of host plants for the

vector and disease in the United States via issuance of Federal Orders. In addition, the
State”"s regul at i ofstate pfantsdetonging td CitraspnMumraya, aedf o u 't
several other genera of the botanical subfamily Aurantioideae in the Rutaceae family.

These regulatory actions will support the intent of this mitigation program by reducing

the active introduction of any host plants into Texas that may harbor the disease or

vector.

The potential for the disease to be introduced into the state passively or illegally is real.
Texas is the NAFTA gateway from Mexico and points to the south where large plantings
of citrus exist. Our information pertaining to the vector and disease is limited from this
citrus production area. Interstate movement of products that can serve as hosts, for the
vector and disease can be regulated with some certainty of exclusion. The internet sales
of hosts for the vector and particularly the disease present a huge challenge to the
industry, federal and state regulators. These sales can easily become the silent
introduction of the disease since they are primarily targeted to homeowners in urban sites.
Another factor, which complicates early detection of the disease, is that it can remain
latent for several months without showing any symptoms. It is because of these
challenges, reduction of the vector populations by implementing an area-wide control
program in the citrus producing area of the state seems to be the most viable option in
reducing spread of the disease when it occurs.

Economic Impact of Citrus Greening in Texas

The economic impact of the citrus industry in Texas is significant. The Center for North
American Studies, Texas A&M University has estimated that the Texas citrus industry
supports approximately $121 million in economic activity, including approximately 2000
jobs. Should citrus greening affect Texas, the impacts could be devastating with losses in
the economic activity exceeding 50 percent. Economic activity attributed to Texas citrus



production would decline by over $69 million, while income would fall by $43 million.
Total job losses would reach approximately 1,080, reducing industry employment by
more than one half. The majority of the job losses would occur in citrus production,
reaching approximately 700, while agriculture support activities would lose 162 jobs.
Economic activity attributed to agriculture support activities, is estimated to decline $4.1
million, the largest losses of any single sector.

In addition to the acute economic losses to the production region, the industry would also
be faced with the major losses of mature citrus trees and the prospects of replacing these
losses. It is estimated that the replacement value of all grapefruit and orange trees in
Texas would be $538 million. Grapefruit trees represent $426.5 million and orange trees
are estimated at $111.6 million. A 60 percent tree loss would damage the grapefruit
industry the most, resulting in $256 million loss. The cost of replacing orange trees
would be $67 million. The potential for this scenario to occur is very real if the disease is
introduced and the vectors are not managed. Recent events in Florida and the
devastation, which has occurred in that citrus producing region due to this vector and
disease, are significant. Florida has lost approximately 100,000 acres to this disease due
to trees becoming non-productive and removal of symptomatic trees.

This document addresses four goals: (1) Minimize Asian citrus psyllid population, (2)
protect citrus nursery industry, (3) develop a CG survey and control plan and (4) support
increased funding for research.

Goal 1: Minimize Asian Citrus Psyllid Population
Definition of Area-wide Pest Management of ACP/CG

Area-wide management of ACP/CG is a strategy to reduce ACP populations and lower
the risk of CG in a sustainable manner. Citrus production in Texas includes relatively
large acreages of citrus monoculture, citrus orchards with residences interspersed
throughout and urban areas with citrus and residences in dooryard situations.
Compounding this diversity of citrus growing areas is the existence of abandoned
orchards which are not managed for production of citrus and serve as reservoirs for
various pests.

By definition and for purposes of this pest problem in Texas an area-wide management
program for ACP/CG will include all ecological settings where citrus is grown. As
research continues to collect data on the pest and disease site specific strategies can be
developed and implemented within the area-wide management delivery.

Justification for Area-wide Control of the Psyllid

The situation in Texas, i.e. vectors present and disease non-detected, is a unique
opportunity for scientists to evaluate the key components of an area-wide management
approach to mitigating the importance of the vectors should the disease become
introduced. Implementation of integrated area-wide management of citrus psyllid in
Texas has the advantage of reducing the vector population and lowering the risk of CG



spread before its accidental introduction into the state. In areas where citrus psyllid and
greening occur together, it is generally agreed that control of the psyllid vector reduces
the spread and risk of the disease. Various strategies must be evaluated to address the
presence of the vectors in conventionally grown citrus, organically grown citrus and
dooryard citrus.

Scientific Basis for Area-wide Psyllid Control

Initial data collected from research conducted on a small-scale pilot study in Texas has
demonstrated that it is possible to substantially reduce populations of the psyllid in citrus
groves by controlling overwintering psyllid populations. Several growers are finding that
it also makes sense to treat for citrus rust mite at the pre-bloom stage of the citrus.
Research data also demonstrate that the psyllid overwinters as an adult insect and does
not begin its reproductive cycle until citrus has a new flush of leaves on which it can
feed. This new flush serves as a site for egg deposition and provides a good source of
nutritional food for the devel opment
populations are vulnerable to a surgical application of an insecticide prior to the spring
flush cycle is a significant step forward in reducing the psyllid populations during their
initial increase in the spring months (Figs. 1 and 2). Significantly higher control levels
are achieved when large blocks are treated in a coordinated fashion because no refuge of
ACP is left untreated. In contrast, control of psyllids in small blocks surrounded by
untreated blocks resulted in a short term reduction of ACP.

The timing of the treatment before the insects begin their spring reproductive cycle has a
dramatic impact on the overwintering populations. These overwintering adults are
responsible for the initial colonization of newly produced flush shoots in spring. In areas
where CG is present, these overwintering adults also serves as the main vector
component in the disease triangle because a high proportion can carry the disease
pathogen (Chen et al. 2009). Thus, for better management of psyllid populations in
groves, growers should apply the dormant season treatment prior to the spring flush
cycle, i.e. no later than early February in South Texas. In case orchard management
strategies such as irrigation and/or hedging that stimulate flush growth are implemented
in winter, a dormant spray application should follow within two to three weeks to protect
the subsequent flush shoots.
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Figure 1. Effect of dormant spray via aerial and ground application for the control of Asian citrus psyllid
in citrus orchards in Texas (first spray applied prior to psyllid reproduction in the grove, large block of
120 acres all sprayed). Dotted line represents the psyllid population under ground application

and solid under aerial application. (Data provided by M. Setamou)
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Figure 2. Effect of dormant spray via aerial and ground application for the control of Asian citrus psyllid
in citrus orchards in Texas (first spray applied prior to psyllid reproduction in the grove, small block of
15 acres sprayed, surrounded by unsprayed blocks). Dotted line represents the psyllid population under
ground application and solid under aerial application. (Data provided by M. Setamou)

Although this one treatment will not achieve year-long psyllid control, the data strongly
suggests that it is the single most important treatment whether it is part of an individual
grower s treatment pl an owidemanagemaemprogna@.nt o f
Observations from an area in China hit hard with CG have shown that psyllid control,
along with a pathogen free nursery are key in maintaining citrus profitability in the
presence of this disease, and the dormant treatment is a key strategy in the overall
management (Chen et al. 2009) Since this initial treatment can be applied as a tank mix
with the conventional treatment for rust mites and other key pests, growers are more



likely to consider adding an insecticide in the tank mix to control the psyllids. A robust
monitoring program following this initial treatment is critical in following the impact on
vector populations to ascertain the timing of additional treatments when necessary.
Follow-up data collection, in this pilot study, will provide the answers necessary to
outline the total package for an area-wide management program.

Other Considerations in an Area-wide Psyllid Control Program

Nurseries, which are critical to an industry that relies on new trees for replacement and
new grove initiation, are especially challenged with an insect like a psyllid. The trees
they provide are under intense management to grow as rapidly as possible. In this
scenario, the small trees are constantly providing new flush, or leaves, which are the ideal
site for an insect to feed and reproduce. The nursery owners are constantly inspecting
and monitoring these small trees to insure, as best they can, that insects are not present on
these vulnerable plants. A strategy designed to manage an insect in an area-wide
program must address these nurseries so that new trees that are set out into established
groves do not harbor insect pests that may become problematic for the grower.
Treatment of these small trees in the nurseries needs to be much more rigorous than
treatment of groves. The labor and associated costs of specialized insecticides that are
useful under these circumstances are significant.

Dooryard plantings of trees or ornamental plants that serve as hosts for an insect vector
and the disease it can transmit are always a challenge to area wide pest management
programs. A very extensive educational program is essential in providing the necessary
information to the general public regarding the impacts of dooryard plantings left
unattended and not included in the management of the pest. Homeowners will be
contacted through the available media outlets and by the use of the Master Gardener
groups that exist along the Gulf Coast area. USDA Agricultural Research Service (ARS)
has the capacity to conduct research and survey the dooryards for the insect, which will
greatly support the area-wide management concept. Research by USDA and the Citrus
Center has been initiated to screen for the best products that can be safely applied in
dooryards. The potential for non-chemical measures such as the use of commercially
available natural predators are also a viable option. The control strategies in these
settings are more costly and will drive up the price of an area-wide program to manage
the psyllid in these habitats. Some base-line survey data exists pertaining to the insects in
dooryard situations.

A local committee comprised of growers, state and federal personnel with experience in
ACP survey, control and outreach efforts will be formed to develop a detailed plan for the
area-wide ACP control program.

Texas growers and nursery managers are aware what can happen to an industry if both
the vector and disease are present. They are watching carefully as the disease triangle
unfolds in Florida and the devastation that is occurring in that state. The more recent
confirmation of ACP and CG in Louisiana, Georgia and Mexico (and ACP in southern
California) elevates the need for a proactive management program to mitigate any
possible negative impact that either the insect or disease can have on citrus production in



Texas. Recently, psyllids collected in the Municipality of Tizimin tested positive for CG
and efforts have increased to sample symptomatic plant tissues. As a result, 6 plant tissue
samples also tested positive prompting the Government of Mexico to put emergency
quarantine regulations in place and implement emergency response procedures that
include removal of infected trees, intensive and systematic control of psyllids, increased
surveillance within the State of Yucatan and neighboring States of Quintana Roo and
Campeche. Steps also have been taken to enclose citrus nurseries and restrict movement
from known infected areas (Robles, P. 2009). This awareness and concern for their
livelihood, as growers and an industry, has elevated their desire to participate at all levels
in organizing and supporting all efforts related to developing strategies to mitigate this
pest. This desire has resulted in a significant amount of resources committed to the
support of a program. It is thought that a successful area-wide program would require
approximately four treatments throughout the growing season. Since the growers are
currently applying three applications of insecticide to control citrus rust mite, they will be
contributing a large part to the overall area-wide pest management effort. At a cost of
approximately $34 per acre to apply the chemicals using ground equipment, the grower
contribution becomes $3.6 million based on 28,000 acres of citrus. ldeally psyllid control
will utilize products, which are efficacious against both the rust mite and the ACP. In
this scenario where inputs are not increased by additional treatments the growers are
more likely to support an area-wide management program to mitigate a pest, which
provides a huge challenge to the industry. In this scenario, the potential state support for
treatments may be only for a single application. Nevertheless, legislative efforts are
underway to allow for area-wide control of the ACP.

Minimizing Psyllid Population in Conventionally Grown Citrus

Four flush cycles are generally observed in Texas orchards. Thus, in non-organically
grown citrus, two dormant insecticide applications are proposed annually, when no new
flush shoots are present in the groves. These two applications will be made after the last
flush in fall and before the first spring flush of the following year. After the last flush
cycle in September-October, ACP adults enter an overwintering phase, and only start
reproducing on new flush growth of the following spring flush. Thus, the two dormant
sprays will target ACP populations at the beginning and at the end of their overwintering
phase. In addition, anecdotal data from Florida suggest that a higher proportion of ACP
adults are infective (i.e. carrying the HLB pathogen) during this period of the year. These
timings of dormant sprays will correspond to those periods when applications will
provide the most benefit in terms of reducing overall psyllid populations before rapid

increases are likely to occur and also substantially reducing the risks of HLB spread.

In general, the first spring flush is observed from mid-February to the middle of March
depending on varieties and the type of winter (cold or mild). Therefore, the first
treatment of the year should be made before trees begin to produce the first new flush.
This application should be made no later than the middle of February because some
varieties of sweet oranges produce new flush growth early in the season. The second
area-wide spray, will be done after the last flush cycle in October-November (Figure3).
It is expected during the active growing season that growers will make additional sprays
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to control ACP along with other pests. These sprays from spring to fall should be made
prior to any major flush cycle during that period (Figure 3).

Psyllid overwinters as adults
Psyllid population increases
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Figure 3: Major flush cycles in Texas citrus and best chemical application timing
for Asian citrus psyllid control

ACP is known to migrate back and forth between orchards. It is therefore important that

treatments are made in a coordinated manner throughout the citrus growing area. In

order to effectively treat the entire citrus producing area in a systematic manner,
“treabmeoaks” wi || be established. Treat me
treatment blocks based on the acreage and spatial separation of the groves. This will aid

in providing an overall area wide treatment in a coordinated manner. The time line for

areawide treatments within each *“treatment bl
timeline is essential to provide the best opportunity to reduce ACP migration and

reinfestation from untreated groves. This approach will provide a sequential treatment of

citrus based on plant phenology and cultural practices. Several treatment blocks may be

grouped under a Pest Control District and the entire commercial citrus-growing area may

be comprised of up to three or more such districts. A coordinator should be hired to

conduct and monitor the day-to-day operations of the program.

Growers face many challenges in implementing an effective area wide ACP management
program. To be most effective the ACP treatment cycle needs to be completed in no
more than thirty days and for larger growers it typically takes from six to eight weeks to
cover all their acreage. The challenge of voluntary coordination of the treatments with
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neighbors is compounded by the simultaneous need to irrigate, harvest and sometimes to
hedge at the same time as the treatments need to take place. Tests are being conducted on
several ways to reduce the cost and the time to make these applications including aerial
application and the use of low volume ground application equipment.

A significant amount of the citrus grown in Texas is associated with urban encroachment.
This will require a very strategic and surgical application of approved insecticides.
Additionally there are some organically grown citrus groves, which will factor into an
area-wide treatment program. Fortunately there are compounds with insecticidal
properties for organically grown citrus that can be used in an area-wide strategy. Several
strategies of chemical applications for ACP control have been tested in Texas. These
strategies involve not only ground applications but include aerial applications. Aerial
application is not usually the preferred method of pesticide application in orchards
because of the difficulty in getting sufficient pesticide coverage to the interior of the trees
for pests such as citrus rust mite. Fortunately, ACP adults and nymphs are typically
found on the new flush on the outside of the canopy of the tree making them susceptible
to lower volume aerial applications. The benefit of an aerial application of an insecticide
is the ability to cover large areas in a minimal amount of time. This makes the necessary
coordinated effort in treating large acreages of citrus possible, thereby reducing the
movement of the ACP between orchards. The opportunity to accomplish this treatment
time line is limited using ground application technology with higher volumes of treatment
mix. Low volume ground application technology has been successfully demonstrated in
Florida. This strategy will be investigated for applicability in the Texas program. Florida
has been successful in working with chemical companies, state and federal agencies to
receive approval for label changes that will allow more products to be applied by this
method.

Minimizing Psyllid population in Organically Grown Citrus

Organic citrus groves must be incorporated into this area-wide approach. Pesticides used
for ACP control in conventional commercial citrus orchards cannot be applied to
organically grown citrus. Currently the best options for ACP control in organic groves
are the use of oil sprays (petroleum oil and botanical oils), kaolin clay and pyrethrin
based products. Unfortunately these products are not equally effective on all ACP life
stages. Oils for instance provide control of the immature stages of the psyllid but usually
fail to control the majority of the adult psyllids since oils provide no residual activity.
Kaolin clay on the other hand acts as an anti-feeding and ovipositional deterrent on
adults. Although they can affect both nymphal and adult stages of ACP, pyrethrin-based
products have no long-term residual activity. Based on the limitations of organic
products for psyllid control, the timing of applications in organic orchards will differ
from conventional orchards. Treatments in organic groves will begin 1-2 days prior to
applications of conventional treat me
The rational for this earlier treatment timing is that ACP exhibits some avoidance and
dispersal behavior in response to oil and kaolin application. Thus adult ACP may move
out of organic orchards following the spray applications to adjacent conventional
orchards where they will then be treated with conventional applications. In the case of
organic orchards, a second treatment should be made within two weeks of the initial
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treatment to provide control of any adults that may reside in the organic orchard.
Program managers must ensure that products used are approved under the National
Organic Standards. For example, only certain petroleum oils and pyrethrins are allowed.

Abandoned and Unmanaged Orchards

Consideration should also be given to pursuing in the next state legislative session that
would remove the agriculture valuation on these properties to provide an incentive for an
abandoned or unmanaged orchard to be managed or removed. In the meantime Texas
Citrus Mutual is in the process of contacting the county appraisal districts to encourage
them to keep a watchful eye on the tax status of abandoned citrus orchards.

Residential Citrus

Residential or backyard citrus should be included, to the extent possible, in an area-wide
pest management program. In Texas, the urban encroachment into commercially grown
citrus is significant and that presents a major challenge to effectively treating an entire
production area. ACP populations must be controlled on host plants in residential areas.
Host plants in residential areas can serve as both hosts for the vectors and the disease.
Additionally, if not treated systematically with commercial citrus they can serve as
sources for reinfestation of groves that have been treated. There are several options
available for timing of treatments for host plants in the residential areas. Preferably, prior
to treatment of commercial citrus, a soil injection or trunk injection, of a systemic
insecticide, would provide the necessary titer of insecticide in the host that would
coincide with foliar applications of insecticides in the commercial orchards. Secondly,
whenever the residential host plants are treated, a foliar application along with a systemic
treatment of the host or soil could be made. Either treatment reduces the risk to humans
and pets in the area. Insecticide label directions must be followed. Until such time as
Citrus Greening is present in the area homeowners lack a significant incentive to treat to
control the psyllids.

Host plants of the psyllid in residential areas should be monitored regularly for the
presence of psyllids and re-treated on an as needed basis. A strong, public outreach
homeowner, education program on the threat of the disease to the sustainability of the
Texas citrus industry should be conducted. Additionally, homeowners should have
educational materials available for training themselves to recognize psyllids and be
encouraged to conduct self-surveys on their trees. A hotline should be available to
homeowners to call and report suspicious symptoms, which may suggest CG.

In addition to management of ACP in the residential areas, an outreach program to
effectively educate homeowners in their selection of plants to add to the landscape is
essential. A list of host plants of ACP and CG must be made available to landscape
nurseries and homeowners.
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Public Lands

Public lands include federal wildlife refuges and corridors. State lands include state
parks, schools, right-of-way areas, etc. USDA APHIS has effectively worked with federal
land managers in programs that impact private lands in managing insect and disease
organisms. The Texas Department of Agriculture will equally take the lead in working
with state land managers in education and necessary actions to mitigate the incidence of
ACP and/or CG on state lands. Many local governments exist in the area and Texas
AgriLife Extension will work closely with these entities to provide the necessary
materials and outreach program to ensure that the counties, cities and schools are aware
of the program and fully participatory.

Implementation of Psyllid Management

Texas growers face a tough decision regarding implementation of ACP management.
While individual citrus growers can decide to treat their own orchards; however, if
adjacent orchards are not treated their efforts will not be effective because their orchards
will be reinfested from neighboring orchards or dooryard properties. Area-wide ACP
management is obviously the most effective strategy; however, without a large amount of
state or federal funding it may not be feasible for growers to commit the resources
required to implement an effective program. If and when CG has been detected in the
Rio Grande Valley, growers will likely increase the number of treatments for psyllid
management. In the near term the strategy recommended in this interim plan will be
focused on:

1. Urging as many growers as possible to at least apply the dormant spray
application in late February.

2. Conducting outreach and education with citrus growers concerning the
formation of citrus pest management districts.

Objectives of Sampling and Monitoring of Psyllid Populations

The objectives of sampling or monitoring psyllids are to detect their presence or absence;
quantify their abundance; and follow the progress of their populations through time by
regular, periodic sampling. Various methods can be used to sample or estimate the
numbers of psyllids on their host plants. The decision to use a specific method will
depend on the study goals and the life stages targeted during the sampling or the
monitoring. Adult psyllids are found feeding on different parts of the host plant
including the expanding new flush shoots, the leaves, and young stems, but eggs are laid
exclusively on new flush shoots on which immature growth and development occur.
Thus, sampling of nymphs and eggs should target the growing flush shoots of host plants,
while additional plant parts should be included for the sampling of adults. Independently
of the target life stage of psyllid in the monitoring, all sampling procedures share certain
characteristics:
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1 They use a well defined sampling unit, such as leaves, terminals, beating of
foliage, or time.

1 The sampling unit chosen must be consistent with the feeding habits and the
behavior of the developmental stage under observation.

1 The number of samples taken must be adequate. What is "adequate” must be
determined on a case-by-case basis, and by time and equipment constraints.
Psyllids are seldom distributed uniformly over a host plant; Sétamou et al. (2008)
showed that the distribution of ACP life stages was clumped on grapefruit and
sweet oranges, and Tsai et al. (2000) observed a similar aggregated distribution of
ACP adults on orange jasmine. Moreover, every host in a group of host plants
present in a grove or orchard will not be infested to the same degree. Generally,
the number of samples taken from each plant at each interval is held constant over
the entire sampling period, and over the entire group of plant samples. But it is
important to note that for dooryard trees, single host plants may be present, thus
the sampling universe is an individual tree and not a collection of trees as in the
case of a grove.

1 The sampling procedure must be standardized. It helps if the same person does
all the samplings, but if two or more persons are involved, they should check one
another in a preliminary sampling exercise to determine that their sampling
methods and results are the same.

1 Records of psyllid counts should include a minimum of the date, location,
observer, and information about the sampling procedure. Ideally, the data is
stored in a database and linked with a GIS system to quickly update maps of the
sampling results. If the program is privately funded, the centralized data storage
and retrieval system will be accessible and not limited by firewalls and other
security devices to program personnel and growers, where such limitations may
prevent succinct delivery of this program. If the program is federally-funded,
data gathering, storage and retrieval must protect personally identifiable
information from disclosure.

Monitoring ACP Populations

ACP is well established in the Lower Rio Grande Valley commercial citrus production
region and along the Gulf Coast and can occur at high population densities. Effective
monitoring of these populations is needed for developing IPM strategies. Growers also
need effective methods of monitoring for making management decisions, as well as
evaluating the efficacy of control strategies. Several methods can be used for estimating
ACP populations, and the use of a specific sampling method will depend on the sampling
goal, the resources available, as well as the target life stage.
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Monitoring ACP over a large area

Use of the Multi-pest Survey (MPS) (Parnell, et al. 2007) that was implemented in
Florida should be considered as a monitoring tool for the state of Texas. The MPS was
developed to repeatedly survey the entire state of Florida for a variety of citrus diseases
and pests. After gridding the area to be surveyed into square mile sections, citrus groves,
nurseries and other sites of interest can be mapped and the data used to determine the
amount and locations of sites to be surveyed. The system can then take into account the
pest or disease of interest, the relative susceptibility of citrus varieties, manpower, and
fiscal resources. This survey methodology allows adjustment of the sampling intensity
depending upon human resources and fiscal constraints. This survey design was used to
set up the CG survey work in the Lower Rio Grande Valley that is being conducted by
APHIS.

Methods for Sampling ACP

The 2009 Area Wide ACP Management Pilot Project is using two sampling methods for
estimating psyllid populations. These methods include yellow sticky traps to look at
adult psyllid populations and comparing those counts to actual visual observations which
target all life stages of the psyllids. Using a combination of methods allows flexibility to
determine which sampling methodology provides the best information on psyllid
populations for making management decisions.

The first sampling method is a series of yellow sticky traps deployed at approximately ¥-
mile intervals for an average trap density of 25 per square mile. The grid varies to some
extent based on orchard placement and residential areas. Traps are hung within a corner
tree in an orchard setting and a randomly chosen tree for the residential setting. We are
using the Alpha Scents ACP trap for monitoring. Traps are replaced every 2 weeks and
adult psyllid counts are recorded.

The second sampling method is direct visual observations. Visual observations are made
on the same 2-week schedule as the trap changes. After survey technicians replace the
trap, they observe 5 flush shoots in 4 quadrants (NE, NW, SE, SW) (total of 20 flushes
per tree) to determine the number of flushes infested with psyllids. One flush in each
quadrant is also counted (4 total per tree) to determine the actual number of adults,
nymphs, and eggs present. The process is repeated on a total of 3 trees at each location,
including the tree where the trap is placed.

The monitoring activity for the pilot project will continue throughout the year to develop
baseline data on psyllid populations, the most reliable sampling methodology, and

provide us with data to determine the ideal number of sites to be sampled that is
logistically and financially feasible for an area wide program.

Goal 2: Protect Citrus Nursery Industry

It is essential that the citrus nursery industry in Texas be protected to ensure there is
sufficient budwood and trees for replacement to protect current varieties in the event CG
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is introduced into the State. In order to ensure the integrity of the nursery stock in the
stat e, some varieties have been decl ared
budwood program administered by the Texas Department of Agriculture. Whenever
sufficient budwood, which is certified as pathogen-free and true-to-the-type, is available
at the Foundation Grove, then a particular
budwood of that variety must have been produced from certified budwood. The varieties
currently declared as mandatory are Rio Red grapefruit, Marrs orange, N33 navel,
Pineapple orange, Standard and Olinda Valencia oranges if they are produced for sale.
Meyer lemon and Mexican limes (thorny and thornless) were originally on the list, but
were withdrawn pending build up of the certified budwood supply; however, pending the
outcome of the Budwood Advisory Committee, these two varieties may also be included
on the mandatory list. Additionally, the industry is attempting to further strengthen the
citrus budwood program by effectively making all varieties mandatory. This may be
accomplished by 1) making more varieties mandatory 2) allowing qualified nurseries to
empl oy *
exemption for those propagating budwood for their own use.

Nurseries serve a critical function in the citrus industry by providing replacement trees to
the growers. Since these trees are grown under very intense growing conditions they are
a constant source of highly attractive foliage for ACP. The ACP must be controlled in
these plantings. To ensure that the source material for new orchards is protected, these
growers have very few options and the most efficient system is to enclose all nursery
stock within a psyllid-proof enclosure. This does not come without sufficient capital
outlay. A committee of experts in this area should be formed to develop a plan, including
costs to enclose the nursery stock in the psyllid-proof structures. The committee should
also recommend interim measures, which could be undertaken right away.

Interim Measures Prior to detection of CG

The ideal strategy for managing nurseries to help in preventing CG infection is to
physically screen the area where nursery stock is grown. In the interim, nursery
managers are encouraged to initiate ACP control in the nurseries to keep nurseries free of
ACP. TDA currently inspects citrus nurseries once a year. The citrus industry should
work with TDA and the legislature to increase the frequency of inspections to four
times a year. This being the ideal does not address the significant cost of accomplishing
this task. The pragmatic process is to follow an interim plan targeting the management of
vectors, insuring clean propagative material is used and to voluntarily undergo an
inspection/certification program.

The nursery industry has voluntarily suggested entertaining an inspection/certification
program done on a monthly basis. This certification would be conducted by a group
outside of the industry so that any suspect symptoms would be appropriately reported and
action taken to prevent movement from the nursery.

While the citrus nursery plants offered for sale at retail nurseries are expected to be free

of ACP, these trees could become infested from ACPs migrating to these trees. Texas
nursery/floral law requires TDA to inspect at least once every three years a retail outlet
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where plants are offered for sale. The citrus industry will work with TDA and the
legislature to increase the frequency of these inspections.

Securing Budwood Source for Nurseries from Infestation by Psyllids

The protection of the budwood source for the industry is of paramount importance. Itis a
well known fact that the psyllid is wide spread over the entire citrus growing area.
However, we do not know if and how many of these psyllids are carrying the disease.
This is critical because we do not have the ability at this time to detect low titers of the
disease in the plants. Therefore we are limited in our detection efforts by visual
symptoms which are latent and thus could provide a source of inoculum for trees in the
immediate surrounding area. The latency and impact to the trees in nurseries is a prime
concern and must be dealt with in a proactive manner up front in the program.

Ideally, all the budwood used should originate from the Foundation Grove and/or the
Increase Block located at the Weslaco Citrus Center, and these trees must be kept free of
ACP, CG and other citrus diseases. Preferably, the trees should be tested quarterly for
the diseases, but no less than twice a year, and ACP controlled using a systematic
monitoring and treatment plan.

A greenhouse with the capacity to secure some citrus trees from the Foundation Block as
Budwood source trees has been built at the Citrus Center. Plants have been moved inside
the greenhouse, but it is not at full capacity. Also, this structure does not have the
capacity to pewfpdr mfa diuwesGonsideatiommusBbe
given to a larger facility and operation. An existing unknown at this time is: are these
Foundation Block trees disease free? In Weslaco, the Foundation Block material must be
kept free of ACP and CG. Foundation Block trees will be tested twice a year for CG.
Any plant found infected will be destroyed once the presence of the disease is confirmed.
This will also precipitate an enhanced disease monitoring program to ensure there are no
other trees in the Foundation Block source material with the disease.

The issue surrounding budwood and its safe propagation is making additional progress by
moving budwood sources to a greenhouse outside of the citrus producing counties.
Currently, an under utilized greenhouse has been identified at the Texas AgriLife
Research and Extension Center in Stephenville and the Resident Director is cooperating
with the Texas A&M Kingsville Citrus Center to utilize this facility as a first step in
providing a small back up source of disease free budwood for the program.

Although this proposal is salient from the stand point of an existing greenhouse that can
be secured, it remains a challenge to the program in that logistically it is a great distance
from the scientists working on the program and the size of the facility is not adequate to
support the industry. The citrus industry will consider investing in a large greenhouse, to
be the primary home, for the foundation trees. Ideally this facility will be in a remote
location within a one hour commute from a town where skilled personnel resources could
be found. A site for this operation could be located in the remote ranchland outside of the
three county citrus production area of south Texas where there are no known hosts of
ACP within 20 miles. Additionally, these trees would be container grown and intensely
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managed by applying prophylactic treatments of an insecticide to maintain a minimum
titer of toxicant in the plants to prevent feeding by ACP.

Currently the budwood program is managed largely as a research entity. Although this
approach has worked in the past, now with more challenges to the heart of the citrus
industry due mainly to a global economy and international travel it has become necessary
to revisit the management of the budwood program. At issue are several criteria that
must be addressed in a programmatic manner as an integral part of the citrus industry.
These are: 1) the budwood must be maintained disease free; 2) the source material must
be true to type; and 3) insure the industry is receiving the best in source material for
maximum productivity, i.e. yield/acre. In order for the budwood program to incorporate
these criteria into an integral part of the citrus industry as an entity of its own it must
secure a position for a budwood program manager. This position could serve as the farm
manager for the entire citrus production at the center, but most importantly, every day
their goal is to insure the citrus industry is receiving the best budwood material for its
growers. This position does in no way exclude the critical research that must continue,
but promotes the needed research by handing off the day to day activities necessary to
insure a secured budwood program.

A number of ornamental nurseries that handle citrus nursery trees is growing rapidly in
the Rio Grande Valley. Many of these nurseries are small and new in the nursery
business. The citrus industry is concerned that some of these nurseries may not be
licensed. The industry will consult with TDA to ensure such nurseries are licensed in a
timely fashion. The industry will also consult with TDA to ensure that licenses for these
nurseries are visibly displayed at each nursery location.

Securing Increase Block from Infestation by Psyllids

A high priority is to enclose the Increase Block at the Citrus Center with a greenhouse
structure to protect the trees from psyllids and potential exposure to CG. On July 22,
2009 the TAMU-K Citrus Center received confirmation of a $400,000 grant, from the
Economic Development Administration, to build an insect resistant greenhouse over the
existing Increase Block. The structure will be divided into four separate houses so a
breach in one section can be contained and thereby not contaminate the remaining
sections. The plants in the Increase Block have been tested for CG and so far no disease
has been detected; however, because of the latency of the disease, rigorous testing for the
disease will continue. The goal will be to populate as soon as practical the Increase
Block greenhouse with trees that have been produced from budwood that has been
continuously produced in a protected greenhouse.

Goal 3: Develop CG Survey and Control Plan
Survey and Sample Processing
Since there is not a cure for CG, it is imperative that a scientifically sound, effective and

legally enforceable management plan be implemented to reduce the spread of the disease.
This will require significant funding at both the state and federal levels, particularly since
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Texas is adjacent to a CG find in Louisiana and now Mexico. These two locations are
impacted by both interstate movement and international introductions are possible.
Federal funding must become available in order for Texas to implement and maintain a
proactive surveillance program, which is at the heart of a successful CG management
strategy. This is critical particularly along the Texas-Mexico border. Mexico has had the
ACP for some time but the recent confirmation of citrus greening in ACP samples from
Yucatan and the finding of citrus greening in Belize and now Mexico has increased the
level of concern about this disease. Commercial or dooryard citrus is grown almost
continuously from southern Mexico to the Rio Grande Valley and provides a pathway for
citrus greening to move toward the Rio Grande Valley. Opportunities for collaborative
work with Mexico should be explored by Texas and also in conjunction with California
and USDA.

Texas has additional responsibilities to closely monitor the introduction and movement of
ACP and CG host plants within its borders. If required, the movement of ACP host
material between the pest control districts or treatment blocks may need to be regulated.
Also, prohibiting movement of the host plants from other areas of Texas into the Texas
citrus zone should be considered.

At issue is the continuing challenge of attempting to ensure that sales of ACP/CG
infected hosts along roadside stands, flea markets and similar retail outlets are indeed
operated by licensed retailers. A heightened public outreach program is essential in
providing information on a broad scale; however, this must be supplemented with a very
proactive investigative and enforcement effort at the State level.

Survey in Residential Areas

The USDA APHIS has begun a very intensive residential survey in the Lower Rio
Grande Valley. This survey is patterned after the Gottwald survey model that
recommends 144 sentinel trees per four square mile area on an annual basis. APHIS
provided approximately $1 million in funding for the first year of this residential survey.
The survey is set up to visit 72 sentinel sites per square mile four times annually in a 94-
square mile grid across the Lower Rio Grande valley. At each of these sentinel sites
suspect citrus leaf samples are collected for analysis. If orange jasmine is present leaf
samples are collected from this host. Additionally, ACPs are collected if present. Each
plant leaf sample is screened and if the sample appears to be infected with CG, the
suspect sample is forwarded to the laboratory for further evaluation. All ACP samples
are sent to the laboratory for analysis and to date no samples have been confirmed to have
citrus greening.

Survey in Commercial Citrus

Currently personnel (trappers) associated with the Mexican Fruit Fly program that survey
the citrus producing areas for fruit flies utilizing baited traps are also tasked to look for
ACP and any symptoms of CG at the sites where traps are deployed. However, a more
intensive survey should be undertaken using the Gottwald survey model. ACP and
suspect CG samples should be handled as described in the preceding section. The
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possibility of growers conducting self-surveys using appropriate training aids should be
considered.

Sample Processing

Texas AgriLife Extension has been instrumental in identifying and preparing the
necessary documents and plans for training associated with both ACP and CG.
Currently, their plans include establishment of USDA CG certified diagnostic labs in
College Station and Amarillo. This action is to provide contingency support in
diagnostics as needed. Currently, Texas has two plant diagnostic laboratories that are
part of the national plant diagnostic network. The laboratory at Texas A&M University
at College Station is part of the Southern Plant Diagnostic Network (SPDN) and the
laboratory in Amarillo is part of the Great Plains Plant Diagnostic Network (GPDN).

Texas has two NPDN diagnostic labs: Texas Plant Disease Diagnostic Lab (TPDDL-
College Station) and High Plains Diagnostic Lab—Amarillo. Both the labs are capable of
processing CG samples. TPDDL is fully equipped with real-time PCR equipment and a
diagnostician that was trained at USDA-APHIS Beltsville. However, it should be noted
that these labs are established to provide disease diagnostic support to all crops in Texas.
As such, these labs are limited due to lack of funding for supplies and personnel (labor)
for large number of samples (surge). Nonetheless, TPDDL is currently pursuing HLB
proficiency testing for certification by USDA-CPHST (NPPLAB program). NPDN labs
follow the approved NPDN Chain of communication-custody protocol when select agents
are detected.

Extension plant pathology, through their established diagnostic laboratories, will rapidly
seek support to equip these laboratories with instruments and expertise (via training) to
be able to provide CG diagnostics through currently acceptable genetic methods (using
RT-PCR technology). We believe that this can be achieved at our two diagnostic
laboratories with training and assistance from research faculty and/or potential graduate
students or post doc"s in these | aboratories

The preferred laboratory structure for diagnostics is: 1) samples from the 8-county citrus
zone should be sent to the Citrus Center for screening and diagnostic, and 2) samples
from outside the citrus zone should be forwarded to the diagnostic lab at College Station
once it is certified. In the event samples appear (+) for CG they are then forwarded to the
laboratory in Beltsville for confirmation.

It is critical that the diagnostic laboratory structure, as outlined within the state, be
implemented. The potential for large numbers of samples that are submitted that require
a rapid turn-around time can only be programmatically addressed by an adequate
laboratory structure. These analyses are not without cost and the time to process all
suspect field samples could become a major delay in turn-around time for field decision
making and management of the disease. Reducing the potential backlog of sample
processing can be avoided by setting up pre-screening laboratories that would provide a
quick visual inspection of samples and then forward suspect materials to a diagnostic
laboratory if the sample is suspect. In addition, growers should be trained to survey their
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orchards (self-surveys) for CG. Upon the first detection of CG, survey procedure

outlined in USDA-APHI S* New Pest ReGGxwuldbecarr@dioutd el i nes
Furthermore, procedures developed by the Texas AgriLife Extension Service for CG

sample collection and sample submission should be followed.

Response to CG Detection

At the present time the science does not exist to provide a sound basis for
establishing the size of a citrus greening quarantine. On August 6-8, 2008, APHIS
convened a Technical Working Group that developed a set of recommendations
based on the best available information to serve as guidelines in the event of CG
being found. APHIS and TDA have not endorsed the ideas discussed in this section.
These ideas are intended to serve as a basis for further discussion between the citrus
industry and federal and state regulation agencies.)

Asian Citrus Psyllid Testing Positive for CG

Industry suggestion: If psyllids test positive for CG while plant tissue samples are
negative for the disease, an intensive survey for the disease will be conducted in the
nearby area and sprays against the psyllids employed. A regulatory action will not be
initiated at the state or the federal level based on ACP, which has tested positive for CG.

Plant Tissue Sample Testing Positive for CG

Initiate actions as outlined in the latest USDA-APHI S Pl ant Protection ar
New Pest Response Guidelines for CG.

Residential Find:

Industry suggestion: Voluntary destruction of a tree testing positive for CG would be

sought. If needed, TDA has the authority and legal process to destroy trees, which test

positive for CG. Furthermore, once a tree tests positive for CG, it should be immediately

sprayed to control the psyllids prior to the tree destruction. An intensified survey as
outlined in USDA"s New Pest Respon€& Guidel
Science Panel may recommend additional treatments for psyllids in the vicinity of the CG

detection as well as the need for any traceback and trace forward investigation.

Detection in Commercial Orchards:

Industry suggestion: Upon detection of CG, the Texas CG Science Panel, consisting of a
citrus pathologist, a citrus entomologist, representatives from TDA, USDA-APHIS, ARS
and the citrus grower community, should convene to review the situation and
make recommendations. The following are possible scenarios:

Voluntary destruction of a tree testing positive for CG would be sought. If needed, TDA

has the authority and legal process to destroy these trees. Furthermore, once a tree tests
positive for CG, it should be immediately sprayed to control the psyllids prior to the tree
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destruction.  An intensified survey as outlined in USDA's New Pest Response
Guidelines for CG will be initiated (See Appendix). Quarantine boundaries for CG
should encompass the commercial citrus industry in Cameron, Hidalgo and Willacy
counties when the disease is detected in any one of these three counties. The CG Science
Panel may recommend additional treatments for psyllids in the vicinity of the CG
detection. The fruit itself is not a quarantined article but associated twigs, leaves and
other plant parts are quarantined articles and prohibited from movement outside the
quarantined area.

Widespread Simultaneous Detection across the Entire LRGV:

Industry suggestion: In this scenario it becomes apparent the entire industry as it exists
will be challenged to remain productive. This is not similar to a Mexican Fruit Fly
program wher e larvest is m guestior. nUnder yhis scandricg without a
very aggressive management program the individual grower will lose their investment
and it will be several years before the orchard, if replanted, will become productive.

In lieu of any support to the industry from either the State or Federal governments the
industry will come together as a cooperative entity, either as Pest Control Districts or
similar structure, and through the referendum process fund where necessary the
treatments, including buffer treatments between commercial and residential areas, survey,
sampling and processing of these samples. Specific procedures outlining the action(s)
that should be taken by individual grove owners whenever CG is found will be provided.
It is likely Federal and State quarantines would be imposed, particularly on movement of
vegetative material.

The establishment of ACP and CG in the residential areas in this widespread scenario
becomes a major problem. The technology exists to treat individual residences for ACP
control but research is needed to improve vector control in dooryard situations. APHIS
has had major success in treating individual trees for eradication of the Asian Long
horned Borer and now also with similar pest introductions. This strategy would require
an infusion of Federal funds for treatment and personnel to perform the operations. The
use of soft technologies such as biological control may have some relevance in reducing
ACP populations, but this strategy has not been proven effective in managing a disease
transmitted by a vector.

The need for the establishment of a buffer zone separating the residential areas from
commercial citrus production becomes critical.  Vector control by growers is
unquestionable; however, the same level of necessity will not be found in the residential
areas. To implement this isolation of the residential areas where both the vector and
disease will be difficult to manage and continue to be a threat to the industry will require
outside funding sources to provide some type of support to an industry which supports a
significant portion of the economy in LRGV.
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Bills Passed by the 2009 State Legislature

These bills are critical pieces of legislature that will significantly aid in the
implementation of a program to manage and control this disease complex in Texas.

H.B. 4577 Relates to the seizure and destruction of certain plants.

Section 1. Authorizes the Texas Department of Agriculture (TDA) to adopt rules,
in addition to other rules necessary for the protection of agriculture and horticultural
interests that provides for a program to manage or eradicate exotic citrus diseases,
including citrus greening.

Section 2. Authorizes TDA to seize a citrus plant that TDA determines is located
within proximity to a plant infected by a disease dangerous to any agricultural or
horticultural product and is determined by TDA to likely be infected by that disease,
regardless of whether the plant currently exhibits symptoms of the disease.

Recommendation:

§§ Texas citrus industry will provide input to Texas Commissioner of Agriculture
to add safeguards to the rule to implement this legislation that will guard
against trees being removed if there is no scientific basis that such removal will
greatly improve opportunity to eradicate Citrus Greening without putting undue
burden on the citrus industry. TDA will consider removing asymptomatic trees
only if recommended by a Texas Citrus Greening review panel that will include
scientists, regulators and growers.

Effective Date: September 1, 2009

C.S.S.B 1779 Establishes the official ci tru
corporation and provides penalties. Before final passage of this individual bill it was

added by a floor amendment to the TDA sunset bill, SB 1016.

This bill provides for the establishment of the Texas Citrus Pest and Disease

Management Corporation, l nc. , a nofprofit
“commi §si ‘oseppPpr e‘spa vtn mandge‘meanr,p oz abfhasotn
“inf easntded” nt egrated pest management” and ho

necessary ground work to initiate an area-wide pest management program against this
serious pest and disease.

Effective Date: September 1, 2009
Recommendations:
1. Texas citrus industry will work with Texas Department of Agriculture to

conduct informal educational meetings to acquaint growers with the
purpose of legislation, its various functions and alternatives for funding.
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These meetings should be held before any public hearings are held
regarding the establishment of Citrus Pest Management Zones.

2. Texas Citrus Mutual in cooperation with all interested parties should take
the lead in studying the potential role of the corporation preferably before
CG is established.

H. B. 1949 Authorizes TDA to seek an agriculture warrant from a magistrate with respect
to a plant disease or pest identified in the application of the warrant for the purpose of
conducting inspections of items likely to contain plant pets or plant diseases, to conduct
testing of plants, to trap insects and to treat plant diseases and pests.

Effective Date: September 1, 2009

Goal 4: Support additional research and improved coordination of key
research priorities

Without new tools to address control of psyllids and Citrus Greening growers ability to
“live with” the disease is very prob
populations is one of the few short term options available to growers. The purpose of
such control and management activities is quite frankly an effort to buy time until
research can develop new tools and strategies.

Recommendations for strategies to improve amount and effectiveness of research on
CG and ACP

1. A joint research conference on CG and the Zebra Chip disease in potatoes
will be held in McAllen, Texas on November 16-18, 2009. This will be an
important opportunity to explore mutual interest between scientists working
on both diseases and for citrus growers to learn about new developments
related to ACP and CG.

2. Florida has proposed a new federal marketing order to fund research on
CG. Among the advantages of this proposal is that it would capture a
significant amount of assessment on orange juice imported from Brazil and
other countries that are currently not paying any assessment to the U.S.
Texas should begin an immediate and serious study of the pros and cons of
such an effort. Coordinating efforts among all the citrus states is very
important to securing increased funding for research and for control of
ACP and CG. All citrus producing areas of the U.S. have similar needs,
particularly on CG research, and we can accomplish more by coordinating
our efforts.

3. While Texas citrus is a relatively small industry there is significant research
on ACP and CG underway. It is always a challenge to prioritize the
separate research activities across institutional lines but Texas should
explore improved mechanisms to ensure coordination and collaboration of
research being conducted by agencies and institutions in Texas.
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Outreach to Stakeholders

Currently scientists working on managing the psyllid have amassed a significant amount
of data. It is crucial this information be made available to the growers and general public.
One very effective method of dissemination this information is to have regular scheduled
meetings and have presentations for interested stakeholders. Particular attention should
be given to grove care managers, chemical companies, pest control consultants and the
growers themselves.

The primary role of Texas AgriLife Extension is to provide information and training to
county agents to equip and familiarize them with this disease and procedures to assist the
Citrus Center personnel in their disease detection survey of commercial citrus producers.
Extension together with the county agents will also provide outreach to the general public
(commercial producer, ornamental producers and retailers, and homeowners). Extension
Plant Pathology will also strive to provide diagnostic support of CG, as need arises, to
ornamental producers and retailers, and homeowners.

Extension has extensive partnerships with county agents, IPM agents, industry,
consultants, and agricultural personnel. These groups can assist in the implementation of
information and dissemination, plant scouting for disease, plant sampling, and
management and control measures.

The centralized command post for scientific information will be available at a specific
website that will be essential for success for this program to coordinate efforts (citrus
health response plan of action) at the statewide level. Such webpage will be maintained
by AgriLife Extension Plant Pathology and the Department of Plant Pathology and
Microbiology at TAMU — College Station. This website will provide educational
information, plan of action, and sample submission guidelines to the general public. We
would seek a partnership with the Citrus Center to provide real time tracking information
of the disease in the state of Texas. This can be achieved though URL links to maps and
data that the Citrus Center will develop from their disease survey.

The Citrus Center in cooperation with Texas Citrus Mutual and others has developed a
Citrus Greening Website to facilitate outreach to citrus growers and the public. This site
will be operational by October 1, 2009. Financial support for developing the site was

provided by Texas Department of Agriculture

Funds.
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COMMISSIONER STAPLES APPOINTS TASK FORCE TO PROTECT TEXAS
CITRUS FROM HARMFUL DISEASE

ACitrus greeningo has potential to devastate

AUSTIN — Agriculture Commissioner Todd Staples today appointed a task force aimed
at protecting the Texas citrus industry from citrus greening —a disease transmitted by the
Asian Citrus Psyllid. The insect is confirmed to exist in 56 Texas counties. However,
citrus greening, also known as Huanglongbing, does not currently exist in Texas, but has
been found in neighboring Louisiana. The disease also exists in Florida where it has
devastated more than 100,000 acres of citrus.

“As Texans, we are accustomed to going to th
grapefruit, oranges, |l emons and | i mes avail a
said. “To ensure we continue to have this av:
are taking action to protect our industry fr

Citrus plants are also very popular backyard plants throughout the southern half of Texas.
If citrus greening becomes established in the state, Texas could lose this important
economic and aesthetic part of its landscape.

“Texas citrus growers have seen the devastat
supportive ofaggressi ve ef forts to prevent a similar f a

president of Texas Citrus Mutual. “The appoi
Staples is a very important step in doing everything the state and the industry can do to
preventtheest abl i shment of this disease in Texas."’

The citrus greening task force will work to control the Asian Citrus Psyllid in Texas;

create a plan with protocols for protecting the citrus nursery industry; and develop a plan

for managing citrus greening if it enters Texas. The team will then forward any
recommendations to the Texas Department of A

(more)
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“With the assistance of the newly created t a
appropriate measures that will protect our vital citrus industry and the livelihood of our
farmers in the Lower Rio Grande Valley,” Con

The Texas citrus industry contributes more t
economy. The Lone Star State ranks second in the nation for the production of grapefruit
and third for oranges.

For a | i st of the task force members and mor
www.tda.state.tx.us.

#H#H
For all TDA press releases visit www.tda.statetxusand c¢cl i ck on fAnewsroom. o6 For mo
agriculture visit Texas Agriculture Today at www.tda.state.tx.us/AgricultureToday. For insight from
Commissioner Staples, visit his blog at www.tda.state.tx.us
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Texas Citrus Greening Taskforce Members

Texas: Dr. Shashank Nilakhe, TDA (Chair), Dr. John da Graca, TAMU Citrus Center,
Dr. Mamoudou Setamou, TAMU Citrus Center, Dr. Mani Skaria, TAMU Citrus Center,
Dr. Greta Schuster, Texas AgriLife Extension Service and Dr. Julian Sauls, Texas
AgriLife Extension Service.

USDA-APHIS-PPQ: Stuart Kuehn, George Nash, Dr. David Bartels, Dr. Matt
Ciomperlik, Dr. Phil Berger, Patrick Gomes.

USDA-ARS: Dr. Tim Gottwald, Dr. Bob Mangan

Texas Citrus Growers: Paul Heller, Don Longwell, Mark Fryer, Dennis Holbrook,
Charles Mueller, Dale Murden.

Texas Citrus Nursery Representative: Paul Wright

Texas Citrus Mutual: Ray Prewett

Texas Nursery and Landscape Association: Eddy Edmondson
Florida: Dr. Michael Rogers, University of Florida

California: Dr. Mary Lou Polek

Facilitator: Dr. Monte Dozier, Texas AgriLife Extension

Document Author: Dr. Lloyd Wendel, consultant
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APHIS Procedures for Delimiting Survey

UsD, ars

e Rapid Delimiting HLB Survey Method

United States Animal and Plant
Depariment ofAgricuture Health Inspection Service

Rapid Delimiting Surve)/*A rapid delimiting survey
is one which uses concentric annuli in circular
transects.

Survey task forces sfart surveying at one or more
known positive host/plants in a given location. then
conduct inspections/in increasing five mile
increments along the arcs of concentric annuli.

f
M&wh\e@iﬂity of hosts and survey
resources, the first 5 mi has 16-equally
spaced survey points around t e circle.
As suspect positive hostsare discovered in the first 5
mile arc, the next survey poi?Ks will be in a 10 mile

annulus, with 32 points, and {5 miles with 64 points

If no disease symptoms are f(ouud or no hosts are
found in the sampling pointiarea. search for hosts and
symptoms at points adjacent on annulus.
Depending on the survey crew’s instructions, and
with no evidence of the disease. searches/can begin in
1 mile increments back toward the centel‘ of the
sampling annuli

0051

APHISPPQ Coordinate System DatePrinted: March 13 2009 The U.S. Department of Agriculture’s Animal and Plant Health Insp Service
in Jacinto B NAD_1983_UTM Zone 14N “megy"{“fgpgggfg;cm collected the data displayed for i ncy purposes only. These data may
Austin TX 78701 Projection: Transverse_Mercator be used by others: however, they must sed for their original inte purpose
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Methods for Sampling ACP

1. Non-destructive Time Counts — Using this sampling method, the surveyor counts
the number of psyllid eggs, nymphs and adults seen during a one or two-minute
visual search of each host plant. Several such timed searches are made on a
selected number of flushes or leaves of the same plant, and on a pre-determined
number of trees in case of a grove. This procedure is quick and useful for psyllid
adults but care should be taken not to shake too much of the sampling units. For
nymphs and eggs, the visual counts may take more time. Because it is difficult to
count psyllids and keep track of time simultaneously, two persons are required for
best results, unless an electronic alarm watch can replace the second person. The
time-count is not a useful sampling method if the psyllid population is high
because counts can't be fast enough. To alleviate this problem, a rating system has
been developed for scoring the density of eggs and nymphs (Sétamou,
unpublished data). This rating system classifies immature populations as follows:
1=no psyllid, 2 = 1-10 psyllids, 3 = 11-20 psyllids, 4 = 21-30 psyllids, and 5 > 30
psyllids. During this count the development stage of the flush shoot should be
recorded (Figure 2). Tender flushes tend to harbor more immature than older
ones. In the absence of new flush growth, timed counts can still be made for
adults by examining the undersides of leaves.

2. Destructive Enumerative Sampling — For this method of counting of psyllids on
flush shoots, each of the pre-determined number of samples is pruned or pinched
from the tree and the number of psyllids present is counted immediately without
magnification, or under magnification using a hand lens or a microscope. The
number of flush shoots taken from each tree varies with the desired sampling
precision level and the time budget available, but usually ranges from four to 20
for the different development stages of ACP (Sétamou et al. 2008). Although
accurate, this sampling method has the shortcoming of being destructive and also
tends to underestimate adult populations because most adults fly readily when the
flush shoot is collected. Thus combining the non-destructive time counts (for
adults) and the destructive enumerative count (for immature) represents the best
method for obtaining accurate estimates of psyllid populations on flushes. To
limit plant destruction with this destructive enumerative sampling method, it is
important to sample for psyllid only when new flush shoots are present.

3. Beating or Tap Samples — Using a sampling tray or bucket held horizontally just
beneath plant foliage, psyllids may be sampled by sharply shaking the foliage
above as previously described. Since counts will be made, it is important to
standardize the number of times the plant foliage will be beaten as well as the size
of the sampling tray or bucket used. The tray may be one square foot in surface
area, or as small as a five or six-inch circle (pads of paper or plastic disposable pie
plates have often been used). For facilitating counts, the surface of the tray or
bucket is usually white to contrast with psyllid body.
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4. Sweep Nets — As described under the detection surveys sweep nets can be used
for sampling psyllid on host plant foliage. A desired number of sweeps (e.g. 5
sweeps) will be made in a similar manner for each host plant, and psyllid nymphs
and adults counted and tallied per host plant. Each 180° arc counts as one sweep.
It is important to take a sweep from right to left, walk a step around the canopy,
and take another sweep, left to right to cover the entire canopy of the host plant.
After taking the desired 5 sweeps, quickly pull the net through the air to force any
psyllids into the bottom of the net bag and grasp the net bag with a hand at about
the mid-point. Slowly invert the net bag onto a white pan to detect and count any
psyllid present.

5. Vacuum Sampler - For estimating psyllid populations using a vacuum sampler
(e.g. P-Vac), the number of flushes to sample or the time of sampling must be pre-
determined. Psyllid adults and nymphs can be collected and tallied separately per
flush shoot, plant or a defined group of plants. This method will generally
provide an accurate estimation of psyllid populations on plants and suitable for
low pest densities, but can also be very laborious.

6. Sticky Traps — Asian citrus psyllids are attracted to certain colors (Hall et al.
2007), and color traps can be used for their monitoring. In ongoing studies, the
lime green and yellow colors have been proven to be more effective in attracting
adult psyllids, but when population levels are low, the lime green performed
better. These two traps can be recommended for monitoring adult psyllid
population in dooryard settings and citrus orchards. In addition, ongoing studies
have shown that spatial psyllid distribution in orchards has a strong edge effect,
with trees along the edge of groves harboring more psyllids than trees located in
the middle of the orchard. Thus, for using sticky traps for monitoring adult
psyllid populations, it is recommended to put more traps along the entire
perimeter of the orchard, and few traps inside the grove. A trap load of 80:20 or
75:25 (perimeter: inside) may be implemented. There is no information available
on the adequate number of traps to be deployed per block, but studies done in
Texas suggest t hat 10 and 20 traps for
respectively provide a good estimate of psyllid populations in orchards. On
individual trees, one or two traps will be adequate for quantitative studies of
psyllids population fluctuations. Sticky traps have to be deployed with their
sticky surface oriented outward of the tree canopy. Traps can be placed at a
height of 1 to 1.5 m above ground either directly inside the plant canopy or on a
pole outside the tree canopy. Traps should be replaced periodically depending on
the environmental conditions of the location. In general a two-week replacement
cycle will provide excellent results. Trap counts can be made in situ or using a
microscope in the laboratory. In case some specimens are needed, adults can be
removed from the sticky trap using a drop

Baited Traps — There is currently no attractant or pheromone commercially available that
could be used for monitoring psyllid populations. However, as scientific advances are made
in this area, the used of baited traps will likely be a key component of psyllid monitoring in
dooryard trees, nurseries and citrus orchards.
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