
Diseases have been destroying
crops since the beginning of
agriculture in human history.
Citrus diseases are not sub-

stantially different from disease situa-
tions of other crops. As with many
plants, fungi, bacteria, viruses, phyto-
plasmas, spiroplasms and nematodes
can cause diseases in citrus.
Citrus is Florida’s leading agricul-

tural crop, providing countless jobs
and contributing several billion dollars
of annual income to the state. Eco-
nomic losses in marketing, production,
and the trade implication of diseases
can be severe, but fortunately, not all
pathogens attacking citrus are present
in Florida.
This situation is changing rapidly

due to international activities and
globalization of markets. Frequent
travels and increased tourism and im-
migration have increased the likeli-
hood of importing exotic pathogens
into the state, and thus have signifi-
cantly changed the methods of citrus
production and profitability and stabil-
ity of the industry in Florida.
Citrus canker eradication and the

newly identified citrus greening
(Huanglongbing) disease have high-
lighted the adverse economic impact
on the Florida citrus industry, and
also have shown the vulnerability of
Florida citrus to catastrophic losses
caused by exotic pathogens. This arti-
cle is intended to discuss the potential
exotic disease threats to Florida citrus
in the hope of preventing further im-
ports of unwanted pathogens.
Due to the increasing globalization

travel and commerce, the citrus indus-
try of Florida is now facing enormous
challenges posed by exotic diseases.
Exotic diseases have diverse impacts
on the Florida citrus industry, affecting
the viability of the industry and the
cultivars that can be profitably grown.
Any exotic citrus diseases, if intro-
duced into Florida, will increase pro-
duction costs and decrease profitability
for Florida growers.
As with all cases of invasive species,

importation of exotic pathogens into
Florida is accidentally or deliberately
mediated by human movement. Any

exotic pathogens, once introduced, will
likely become established.
CANKER AND GREENING
Florida growers are very familiar

with citrus canker and its impact on
citrus production. The current out-
break of canker was discovered near
Miami in late 1995, and one of the
largest regulatory programs in the his-
tory of agriculture was launched to
eradicate the disease in Florida.
The level and magnitude of the

impacts of citrus canker is far beyond
those initially projected. Recognizing
the futility, the citrus canker eradica-

tion program was ended in 2006 after
the severe hurricanes in 2004 that
spread the disease widely. Now
Florida growers are forced to live
with citrus canker as an endemic
problem. As with many disease man-
agement programs, control of citrus
canker is costly and time-consuming
and there is no single pest manage-
ment approach that is effective in
mitigating citrus canker.
Another destructive disease, citrus

greening, was identified in Florida for
the first time in 2005. It further showed
that the Florida citrus industry is vul-
nerable to attack by new diseases.
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EXCLUSION AND QUARANTINE
Exclusion and quarantine measures

associated with inspection at ports of
entry and at sites of production is the
most effective approach to control ex-
otic pathogens not known to be widely
established in a region. In principle,
preventing exotic diseases from enter-
ing Florida is much easier and effec-
tive than trying to eradicate or control
them once introduced and established.
To create a risk-based framework in

dealing with exotic pathogens, a re-
view panel comprised of more than 10
members from various scientific disci-
plines was formed several years ago.
The team led by Steve Garnsey and
Harold Browning evaluated 18 poten-
tial exotic diseases of citrus that
threaten Florida (Table 1). The work
was funded by the Florida Agricultural
Experiment Station and grants from
the Florida Citrus Production Research
Advisory Council (FCPRAC). Back-
ground information and an evaluation
sheet for each disease was developed
and distributed to reviewers.
The relative importance of the dis-

eases based on the criteria of economic
impact, potential for introduction, es-
tablishment, spread, difficulty for de-
tection, and control was thoroughly
discussed and debated and rated (on a
scale of 1-5 for each criterion) by all
participating reviewers. Consequently,
consensus recommendations for each
individual disease that posed a poten-
tial threat to Florida’s citrus industry
were generated to gain better under-
standing of those diseases and to pre-

vent their introduction and spread.
As shown in Table 1, citrus green-

ing (Huanglongbing), black spot and
Tristeza-stem pitting (CTV-SP) had a
high probability in all factors, and
thus were predicted to have the most
impact on Florida citrus. Citrus
greening affects all citrus cultivars
important in Florida and can rapidly
destroy existing groves and prevent
commercial production.
CTV-SP isolates are widespread in

Asia, Australia, South Africa, Brazil,
Colombia, and other areas.
Florida also has the brown citrus

aphid vector that is capable of trans-
mitting CTV-SP. There is clearly a po-
tential for the introduction and natural
spread of CTV-SP in Florida.
All reviewers agreed that Phaeora-

mularia leaf and fruit spot, Citrus Var-
iegated Chlorosis (CVC), canker, and
Citrus Sudden Death (CSD) might
also have substantial impacts to our
Florida citrus industry. Climatic con-
ditions in Florida are favorable for the
occurrence and establishment of all
these diseases.
It appears that if Phaeoramularia

leaf and fruit spot, or CVC, is intro-
duced, it has the potential to become
a significant problem for Florida cit-
rus production.
In contrast, other diseases such as

leprosis, sweet orange scab, and vein
enation are less important due to lower
probabilities of introduction, establish-
ment or spread if introduced, or ease
of control.
Some diseases such as stubborn,

Citrus Chlorotic Dwarf (CCD), and
Mal secco that are found primarily in
the Mediterranean areas may have less
impact since their causal agents have
low probability of becoming estab-
lished in the environmental conditions
of Florida, and thus can be likely con-
tained if introduced.
Background information for each

exotic citrus disease is being presented
in a series of fact sheets and some of
them can be found at http://edis.ifas.
ufl.edu/TOPIC_SERIES_Citrus_Dis-
eases_Exotic_to_Florida.
Control of diseases in citrus is diffi-

cult if the causal agents become wide-
spread and the vectors are well
established. To protect the Florida citrus
industry, it is important to avoid the in-
troduction of any citrus propagation
materials from high risk areas to
Florida. Illegal importation of citrus and
related materials must be stopped. Any
citrus and live plant propagating materi-
als MUST be introduced by proper pro-
cedures through the Florida Department
of Agricultural and Consumer Services,
Division of Plant Industry.
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