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Bacterial Leaf Scorch
Xylella fastidiosa

Bacteria blocks the xylem vessels preventing water and 
nutrients from moving from the soil throughout the plant. 

Bacterium is closely related to the causal agent of Pierce’s 
disease of grape.

The Pathogen: Xylella fastidiosa Pierce’s Disease on V. vinifera grape

Photos: F. P. Wong, UC, Riverside
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Bacterial Leaf Scorch

Problem on southern highbush cultivars grown in states along 
the Gulf Coast especially in Florida and south Georgia.

Not known if it is a problem in rabbiteye cultivars.

Graduate student at LSU, Mary Helen Ferguson, will be 
studying this possibility.

Photos from Brannen, et al., 2011Photo from D. Hopkins

Blueberry Leaf
Scorch Symptoms

First symptom is 
marginal leaf scorch,

which may be 
bordered by a 
darker band.

Photos from:
Don Hopkins,
Mid Florida 
REC, 
University of 
Florida, 2011
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Photos from Brannen, et al., 2011

Bacterial Leaf Scorch Symptoms

Marginal leaf scorch (burn) 
similar to that observed with 
extreme drought, fertilizer salt 
burn or root rots.  

Sometimes an “oak‐leaf” 
patternmay be observed.

“oak‐leaf” pattern

New growth is characterized 
by twigs of very thin diameter.  
Leaves drop and young twigs are 
yellow.  

The entire plant takes on a 
yellow, “skeletal” appearance. 
The root system and stems do 
not show any obvious lesions or 
dieback symptoms. The final 
result is plant death.

Neighboring plants may 
display bacterial leaf scorch 
symptoms the next year.

Photo from Brannen, et al., 2011

Bacterial Leaf Scorch Symptoms
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The “yellow‐stem” symptom is 
the best indicator that plants are 
dying of bacterial scorch not 
from root rot, anthracnose, 
fertilizer salt or chemical injury, 
or simple drought stress, any of 
which can mimic bacterial leaf 
scorch.

Bacterial Leaf Scorch 
Symptoms

Late summer

Photo from Brannen, et al., 2011

Disease Cycle

Xylella overwinters in infected hosts.

Insect vectors (sharpshooters and spittle bugs) transmit 
the bacterium by feeding on infected plant tissues and later 
feeding on healthy plants.  

Bacteria clog xylem vessels so that stems are unable to 
carry sufficient water and nutrients to support life.

Symptoms develop, and eventually
the plant dies.  Plant death can be 
relatively rapid, but often a  plant 
dies the year after symptoms are first
seen.

Photo: F. P. Wong, UC, Riverside
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Plant Vascular Tissues
Xylem vessels transport water and soluble mineral nutrients from roots to 

various parts of the plant. It is responsible for replacing water lost through 
transpiration and photosynthesis.  Xylem sap contains water, inorganic ions and a 
few organic chemicals.  Phloem transports water and food throughout the plant.

Xylella bacteria clog xylem vessels preventing the transport of water.
Bacterium reproduces in xylem only;
Forms aggregates that block xylem and water movement;
Plant tries to defend itself by producing gums and tyloses to seal off 

infected areas;
Overall effect is that the flow of water to the plant is stopped.

Xylella bacteria 

Xylella bacterium 

Photo: F. P. Wong, UC, Riverside
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Thought to be the most important vector.
Most common sharpshooter found in southern 

highbush blueberry plantings in GA and FL. 
Small, triangular insects that move sideways in a 

crab-like fashion when disturbed. 
Extremely broad host range: >200 species in >35 

families.
May spread the pathogen to many different host 

plant species. 

Glassy‐winged Sharpshooter 
Homalodisca coagulata

Photos: F. P. Wong, UC, Riverside

Strains of Xylella fastidiosa
• Strain-host specificity not well understood
• At least 9 groups identified

– PD-strains
• grape, 

almond, 
alfalfa

– Almond Leaf 
Scorch

• almond, 
grape

– Oak Leaf Scorch
• oak

– Phony Peach
• peach, plum?

– Mulberry 
– Maple Leaf 

Scorch
• maple

– Oleander
• oleander, 

periwinkle
– Citrus Variegated 

Chlorosis
• citrus, grape

– Plum Scald
• plum, peach?

Photo: Elliot W. Kitajima, Univ. Sao Paulo

X. fastidiosa strains from blueberry in Georgia were 
found to be most similar to Dixon, an A-type strain of X. 
fastidiosa that causes Almond Leaf Scorch. NISSEN, L.D., 
UGA thesis, 2010.

X. fastidiosa strains from lupine, almond, and elderberry were pathogenic to blueberry.
(Hopkins, Univ. of Fla.)
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Control Options Being Studied

Antibiotics (such as Tetracycline) injected into host have alleviated 
symptoms on some hosts.  But this is costly and repeated applications 
would be needed.

Vector control is difficult due to efficiency of transmission, but offers 
possibility of reducing vector populations.

Irrigation management may help alleviate symptoms.

Resistant cultivars: susceptibility of SHB cultivars is being examined.

Biological control by cross-protection:  using X. fastidiosa strains that 
are not pathogenic to blueberry.  (Similar to vaccination used in human 
medicine.)

Pruning or mowing is ineffective. UGA scientists and graduate students 
showed that the bacterium spreads quickly within plants once the first 
symptoms become apparent, rendering attempts to remove infections by 
pruning or mowing ineffective.

Cultural Controls

1) Do not propagate from Xylella-infected plants. Never take 
cuttings from plants that have disease symptoms. 

2) Identify Xylella-infected plants in the field and destroy them. 
Hopefully this will slow disease spread.

3) Reduce plant stresses, such as drought stress.  This might slow 
symptom development or prevent it altogether.

4) Plant resistant southern highbush cultivars. Avoid planting 
highly susceptible cultivars, such as “O’Neal” and “Star”.  Some 
cultivars that either do not develop symptoms or slow the spread of 
the disease include “Emerald”, “Windsor”, “Southern Belle” and 
“Millennia”.
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Chemical Controls

There is no chemical to kill the Xylella bacterium in 
blueberry plants. The disease cycle may be slowed by vector 
management; i.e., killing the insects that transmit the bacterium.  
Several insecticides are registered for use on blueberries and are 
active against sharpshooters and leafhoppers.

Glassy-winged sharpshooter 
Homalodisca vitripennis

Glassy-winged 
sharpshooter is 
larger than some 
other potential 
vectors such as the 
Blue-green 
sharpshooter 
(Graphocephala
atropunctata).

Photo: F. P. Wong, UC, Riverside

Chemical Control of Insect Vectors

Early spring: soil drench of imidacloprid or thiamethoxam products 
applied at the highest labeled rate:

imidacloprid products; Admire 2F, Admire Pro, Advise 2FL, 
Alias 2F, Courage 2F, Imida E-AG 2F, Nuprid 2F,

thiamethoxam product; Platinum 2EC.

These insecticides have systemic activity that is optimized by good soil 
moisture and active plant growth.

Late spring – early summer: foliar applications of pyrethroids and 
organophosphates.  Sharpshooters are moving the bacterium from 
infected to non-infected plants at this time.

In south Georgia leafhopper numbers typically increase between May 1 
and June 15.  Yellow sticky traps may be used to monitor the number of 
leafhoppers present in a field.  



1/23/2013

9

Chemical Control of Insect Vectors

When leafhoppers become abundant (i.e., more than 15 glassy 
winged sharpshooters per trap per week), begin a leafhopper 
suppression program consisting of 3 foliar applications applied at 2 
week intervals using Mustang 1.5EC (4.3 fl oz ); Imidan 70W (1.3 
lbs), or Mustang Max 0.8EC (4.0 fl oz).

Some of the same insecticides used to control Spotted Wing 
Drosophila should also be effective against Glassy Winged 
Sharpshooters.

After full-leaf, soil-applied imidacloprid (Admire 2F, Admire Pro 
4.6F, Advise 2FL, Alias 2F, Couraze 2F, Imida E-AG 2F, Nuprid
2F, Nuprid 4.6F Pro) should be applied if symptoms of blueberry 
leaf scorch are present.

ELISA 
(Enzyme Linked 

Immunosorbent Assay)

• Immunological reaction

Color change indicates presence of 
X. fastidiosa

• Good for initial screening
Commercial Kits: relatively fast 

and simple to use 

• May have false positives

• Does not indicate strain

Pathogen Identification

Photos: F. P. Wong, UC, Riverside
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• Extract bacterial DNA from plant 
tissue or media culture

• Amplify a DNA fragment using 
primers specific for X.f.

• More time consuming and 
expensive than ELISA

• Need specialized equipment

• Can provide preliminary strain 
identification
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PCR (Polymerase Chain Reaction)

Pathogen Identification

Media Culture

Isolate pathogen on sterile media

Slow process, contamination is 
often a problem

Best way to get a large amount of 
pure bacterial DNA for 
sequencing

Still need further testing to 
confirm, and ID strain

Can use cultures to mechanically 
inoculate plants

Pathogen Identification
If you see symptoms of bacterial leaf scorch on your farm on 

either southern highbush or rabbiteye plants, please let me know.  I 
will give you instructions on how to collect samples and where to 
send them for identification. 

Generally ELISA kits are used for the initial identification of the 
bacterium.  If bacterial leaf scorch is confirmed, you will be 
contacted with details of control options.

You may call me at 601-403-8776 or 
email me at Barbara.Smith@ars.usda.gov.


