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Introduction
As its name implies, Xylella fastidiosa (Figure 1) is a fastidi-
ous (hard to culture), bacterium that resides in the plant 
xylem tissue. It is vectored (spread) almost exclusively by 
xylem feeding leafhoppers. Strains of this bacterium are 
the causal agent of phony peach disease (PPD), plum leaf 
scald, and Pierce’s disease (PD) of grapes, citrus variegated 
chlorosis (CVC), and leaf scorch of almond, coffee, elm, 
oak, oleander pear, and sycamore. Diseases caused by X. 
fastidiosa are most prevalent in the southeastern United 
States, but may also occur in California, southern Ontario, 
and the southern midwestern states. In north Florida, PPD 
and PLS can limit peach and plum orchard life. European 
varieties of wine and table grape are virtually non-existent 
in the Southeast due to PD, while cultivars of muscadine 
grapes are resistant. Outbreaks of diseases caused by X. 
fastidiosa can be expected to occur whenever conditions are 
favorable for the spread of the disease within and between 
plants, including seasonal rainfall and other factors affect-
ing leafhopper populations. Presently, grape production in 
California is threatened by Pierce’s disease because of the 
recent introduction of an efficient leafhopper vector of X. 
fastidiosa, the glassy-winged sharpshooter, Homalodisca 
vitripennis (Figure 2).

X. fastidiosa multiplies and spreads slowly up and down 
the xylem of the tree from the site of infection. Populations 

of X. fastidiosa restrict water movement in the xylem, but 
the true biochemical and biophysical mechanisms involved 
in symptom manifestation remain unknown. X. fastidiosa 
bacteria are also plentiful in the roots of infected peach 
and plum trees and can be transmitted by grafting and 
possibly by root grafts in nature. Grafting experiments 
and microscopic examination of the xylem indicate that a 
few X. fastidiosa bacteria are present in the infected stems 
during much of the year. Symptoms can develop as late as 
18 months or more after initial infection of peach and may 
develop in one scaffold limb or over the entire tree at the 
same time. An extremely dry summer seems to delay the 
development of symptoms for at least a year.

Figure 1. Xylella fastidiosa, the causal agent of Pierce’s and other 
diseases.
Credits: Dr. Eduardo Alves
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Plum Leaf Scald and Phony Peach 
Disease
Peach trees with symptoms of PPD were first noticed 
throughout the South about 1890. Infected peach and plum 
trees bloom several days earlier than healthy trees and 
tend to hold their leaves later into the fall. Early in July, 
because of shortened internodes (Figure 3), infected peach 
trees appear more compact, leafier, and darker green than 
normal trees. In addition to reductions in overall quality 
and yield, individual fruits are drastically reduced in size. 
Also, fruit may be more colorful and will often ripen a 
few days earlier than normal. The leaves of infected peach 
never display the typical scorched or scalded appearance 
that is diagnostically typical of leaves from infected plum 
trees (Figure 4). Trees that develop PPD symptoms before 
bearing age never become productive. PPD does not kill the 
tree but may make it more susceptible to other diseases and 
arthropods. Plum leaf scald also increases tree susceptibility 
to other problems but will kill infected trees. Leafhoppers 
feed extensively on plum cultivars such as Santa Rosa 
and Metheley, cultivars that are highly susceptible to the 
bacterium.

Leaf Scorch
Leaf scorches occur with similar symptoms in plum and 
many ornamental trees including elm, oak, sycamore, and 
maple. Often the leaves will appear normal early in the 
season, but later develop a tan discoloration beginning at 
the leaf margin that spreads in an uneven band toward the 
midrib and base of the leaf. The dead leaf tissue is separated 
from living green tissue by a narrow but distinct yellow bor-
der or halo (Figure 5). Disease will often stress and weaken 
the tree, predisposing it to attack from insects and fungi. 
Although it requires several years for the bacterium to kill 
trees, branch dieback and tree death eventually occurs, 
depending on the vigor of the tree. The occurrence of leaf 
scorch has increased to epidemic levels in the last 10-15 
years in the middle-Atlantic states where it is destroying 
valuable large shade trees. Sycamore leaf scorch is particu-
larly devastating because, in addition to affecting shade 
trees, it prohibits the development of sycamore plantations 
for fiber production.

Figure 2. Homalodisca vitripennis, the glassy-winged sharpshooter, a 
major vector of Xylella fastidiosa.

Figure 3. A peach tree expressing systems of phony peach disease.

Figure 4. A plum leaf expressing symptoms of plum leaf scald disease.

Figure 5. A sycamore leaf expressing symptoms of sycamore leaf 
scorch.



3Xylella Fastidiosa Diseases and Their Leafhopper Vectors

Pierce’s Disease
Pierces disease has been the limiting factor in bunch grape 
production in Florida. The pathogen can be transmitted by 
grafting but natural spread is through the feeding activities 
of leafhopper vectors. Symptoms are quite varied but 
involve a general loss in plant vigor followed by death of 
part or the entire vine. Specific symptoms include delayed 
leafing in the spring, shoot dwarfing, marginal scalding 
of leaves, leaf mottling and interveinal chlorosis and 
necrosis, wilting and premature coloring of fruit, uneven 
maturity of canes, and eventual death of the root system 
(Figure 6). Different species and cultivars of grapes have a 
range of tolerance to PD. High susceptibility of premium 
wine grapes (Vitis vinifera) has virtually excluded a wine 
industry in Florida. Many muscadine grapes, however, 
are resistant to PD. Although X. fastidiosa will inhabit the 
xylem vessels of these cultivars, disease symptoms will 
not be expressed. Because of the range of susceptibility of 
grapes to X. fastidiosa, great care should be taken in selec-
tion of resistant cultivars (see below).

Vectors
The bacterium X. fastidiosa is spread primarily by a type of 
leafhopper known as sharpshooters (Figure 2 and 7). The 
major insect vector in the coastal plain of the southeastern 
U.S. is probably the glassy-winged sharpshooter, Homalo-
disca vitripennis, but other xylem-feeding insects including 
froghoppers and spittlebugs are considered to be potential 
vectors. Other leafhopper vectors include H. insolita, 
Oncometopia spp., Graphocephala spp. and Draeculacephala 
spp. (Figure 7). These insects are commonly found in 
Florida in association with weeds, shrubs, and trees that 
serve as reservoirs for X. fastidiosa. Leafhoppers can be-
come infectious after feeding on a diseased plant for a short 
period of time. The bacterium colonizes and survives in 

structures that are part of the mouthparts. Once the insect 
has acquired the bacteria, it can be spread to subsequent 
plants simply by feeding. Adult leafhoppers apparently 
remain infectious for life. Leafhoppers feed and oviposit 
(lay eggs) on an extremely wide range of plant species, but 
the adults and nymphs (Figure 8) have different nutritional 
requirements. The number of plant species that enable 
complete leafhopper nymph development is much lower 
than the number of adult feeding hosts. Adult leafhoppers 
are strong fliers and can find and feed on hosts over a large 
area during their long lifetime. In mark-recapture experi-
ments, H. vitripennis was found capable of moving at least 
180 m in a two hour period.

Over-wintering adults of H. vitripennis do not hibernate, 
but their wintering behavior is not well understood. In 
winter, they feed on oaks, hollies and perhaps other hosts, 
and fly during warm spells. Leafhoppers infected with X. 
fastidiosa have been collected almost every month of the 
year in Florida. The acquisition of the X. fastidiosa bacteria 
appears to have no effect on the insect vector.

Vector/Host Plant Interactions
The greatest numbers of H. vitripennis occur in fruit tree 
orchards in June in north Florida. Orchards with low 
intensity weed control and greater plant diversity will have 

Figure 6. A grape leaf expressing symptoms of Pierce’s disease.
Credits: University of California

Figure 7. A leafhopper, Graphocephala sp., that vectors Xylella 
fastidiosa.
Credits: University of Florida

Figure 8. Nymphs of the leafhopper vector, Homalodisca insolita.
Credits: University of Florida
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higher numbers of leafhoppers. Healthy peach is usually 
not a favorite host plant of most leafhopper vectors and 
branches on trees displaying the symptoms of shortened 
internodes will not support H. vitripennis. However, 
leafhoppers will feed on healthy peach after they have fed 
on infected weeds, spreading the disease agent. Other plant 
species such as crape myrtle, Lagerstroemia indica, native 
and domesticated plum, Prunus spp., grape, Vitis spp., 
sumac, Rhus sp., Baccharis halimifolia, and many other 
woody and herbaceous plants frequently serve as hosts for 
leafhopper vectors.

Host Range of Xylella fastidiosa
The full range of host plants for X. fastidiosa that causes 
PPD and other diseases is not known. X. fastidiosa has 
a diverse host range encompassing over 30 families of 
monocotyledonous and dicotyledonous plants. Over 153 
host species are known to harbor the bacterium. The 
bacterium is extremely widespread throughout the South-
east, although only a subset of plant hosts develops disease 
symptoms. For example, in a survey of woody plants 
conducted in Monticello, Florida by the authors, roughly 
half of the plant species examined were infected with X. 
fastidiosa. Moreover, a wide variety of bacterial strains exist, 
and only selected strains induce diseases in specific hosts 
(e.g., the PD strain will not cause disease if introduced to 
peach or plum). Laboratory tools have only recently been 
developed to detect and identify different isolates of X. 
fastidiosa. Wild and domestic plums are known reservoirs, 
but many plums are asymptomatic, or show few if any 
disease symptoms. Wild cherry, Prunus serotina, may be 
a minor host of PPD. Goldenrod is a host of X. fastidiosa, 
and future research will probably identify additional hosts. 
Johnsongrass, Sorghum halpense, which is a host of X. 
fastidiosa causing Pierce’s disease in California, has been 
reported to contain the bacterium in Georgia where it does 
not cause PPD. Continued examination of alternative hosts 
suggests that we currently know only a small subset of 
the complete host range used by X. fastidiosa. The benign 
nature of the bacterium in many host plant species makes 
identification of host species difficult without molecular 
diagnosis. Research also suggests, unfortunately, that new 
problematic strains of X. fastidiosa may be developing, and 
unknown existing strains remain to be discovered.

Recommendations
Presently, there is no cure for PPD or any other disease 
caused by X. fastidiosa. Limited control efforts are directed 
toward preventing the spread of the disease. Effective 
control is difficult or impossible in areas of heavy infection.

Peach/Plum
Removal of diseased trees in two to five-year old peach 
orchards extends productive orchard life, although the 
underlying mechanism explaining this phenomenon 
remains unknown. Infected trees are readily identified by 
their reduced shoot growth in July and August unless trees 
are summer pruned. Rogue entire trees at the first sign 
of the disease. June and July is the best time to observe 
symptoms. Rogue out wild plums and cherries within 400 
yards of the orchard. New plantings should be at least 400 
yards from established plantings and should not include 
both peaches and plums. Control weeds in and about the 
orchard, since they may serve as reservoirs for both the 
bacterium and the vectors. Diseased trees should be identi-
fied and removed before an orchard is pruned. Avoid heavy 
summer pruning in June and July in North Florida. The 
subsequent regrowth after pruning is especially attractive 
to leafhoppers. Never plant a new orchard near an orchard 
showing PPD symptoms. Unfortunately, this has been tried 
with disastrous results. Maintenance of weed-free tree 
rows with an herbicide program and closely mowed sod 
‘middles’ in orchards tends to reduce feeding and breeding 
plants for leafhoppers. This usually reduces their popula-
tions in the orchards; however, leafhoppers are strong fliers 
and can travel long distances to search for both hosts and 
mates. Eliminate woods, particularly oaks and weeds, near 
the orchard whenever possible to minimize overwintering 
and alternate feeding sites for the leafhoppers. Routine 
spraying of orchards after harvest to control leafhoppers 
will not eliminate disease spread and is not cost effective. In 
a three-year program from 1948 through 1950, DDT was 
sprayed on a 1,000 acre (100,000 trees) orchard in middle 
Georgia. This program was judged a failure. Plots sprayed 
with parathion every other week during June and July in 
south Georgia also failed to show a consistent decrease in 
leafhoppers.

Grapes
Cultural practices suggested above, such as weed removal, 
will lessen exposure of grapes to leafhopper vectors and 
X. fastidiosa, but the primary line of defense is cultivar 
selection. Cultivars of Vitis vinifera will simply not survive 
in Florida. Many muscadine varieties, however, will exhibit 
partial to near complete resistance, and X. fastidiosa resis-
tance should be considered in the selection of both grapes 
and rootstocks. Use Tampa, Dog Ridge, Lake Emerald, or 
Blue Lake as resistant rootstocks for bunch grapes. Musca-
dine grapes do not require rootstocks. The bunch varieties 
Blue Lake, Conquistador, Daytona, Lake Emeralds, Norris, 
Stover, and Suwannee are resistant to this disease.
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