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Pierce’s Disease Vocabulary

Hosts – Host range is extremely broad with naturally occurring infections 
documented from 93 plant species in the United States, including woody 
perennials (where most of the economic damage occurs). Some strains of 
the pathogen infect a narrower host range (e.g. the strain causing oleander 
scorch does not appear to infect grapes). 

Pathogen – Xylella fastidiosa, bacterium that infects the xylem of host 
plants.

Vector – The insect that moves the pathogen between hosts. In the case of 
PD, xylem feeding insects including leafhoppers and spittle bugs are 
potential vectors. 



Pierce’s disease cycle

Xylem feeding leafhoppers, 
sharphooters, and spittlebugs acquire 
the bacterium

X. fastidiosa adheres to the foregut of 
the insect & multiplies

Photo via Doug Cook



Pierce’s Disease management 
considerations

Photo via Doug Cook

Insect is no longer infectious after 
molting (forgut is cuticular) = semi 
persistent transmission mechanism

No latent period for infection = 
insects can transmit immediately after 
acquiring the pathogen from an 
infected host



Pierce’s Disease management 
considerations

Symptoms
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Pierce’s Disease



Importance of infection timing

In high risk areas, early season 
infections are more likely to result 
in systemic disease.
“Vines inoculated on the earliest 
inoculation dates (April to May) 
developed more extensive and 
severe PD symptoms, and only 54% 
recovered after the following 
winter, compared with vines that 
had been inoculated during June 
through August, of which 88% 
recovered from PD the following 
winter.”

Feil, et al. 2003. Phytopathology.



Effects of winter temperatures in NC
Where are high risk areas?

Anas, et al. 2008. Plant Health Progress. https://www.plantmanagementnetwork.org/pub/php/research/2008/pierces/

Locations with 5 or more days with a low of 15F (-9.4C) are at lower risk of developing systemic PD  



Pierce’s Disease management 
considerations

Sharpshooters Leafhoppers

Transmission efficiency:

>

Spittlebugs

>



Insect vectors
Glassy-winged sharpshooter (Homalodisca
vitripennis) is not the primary vector
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Figure 1.  North Carolina maps showing counties where GWSS were present, absent, and not sampled. 
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GWSS has not been observed statewide, and even in areas where 
it is present, other vectors are more common and more abundant



Insect vectors
Glassy-winged sharpshooter is not the 
primary vector

Oncometopia orbona
27% of field collected samples positive 
for PD

69% of attempted greenhouse 
transmissions successful

Image via BugGuide.net Meyers, et al. 2007



Insect vectors
Glassy-winged sharpshooter is not the 
primary vector

Graphocephala versuta
28% of field collected samples positive 
for PD

5% of attempted greenhouse 
transmissions successful

Image via BugGuide.net Meyers, et al. 2007



Insect vectors
Glassy-winged sharpshooter is not the 
primary vector

Paraphlepsius irroratus
33% of field collected samples positive 
for PD

Likely transmission efficiency unknown

Image via BugGuide.net Meyers, et al. 2007



Vector monitoring methods

• Use AM-type unbaited yellow sticky traps 
(color is the attractant)

• Check weekly, and remove captured insects 
• Traps can be reused as long as they remain 

sticky
• Record captures of main vector species 

(Oncometopia, Graphocephala, 
Paraphlepsius, Homalodisca) weekly; also 
record other leafhopper & spittlebug like 
species (NCSU Plant Disease & Insect Clinic 
can assist with ID of insects from photos



Management recommendations

• In high risk areas, use systemic insecticides to prior to 
bud break to provide long term feeding suppression

• Follow with foliar application if needed (in very high 
risk areas) though mid summer

• Scout symptomatic vines in fall, flag, and revisit the 
following year in mid summer to determine if 
infections are systemic

• Recommended materials in Bunch Grape IPM Guide at 
www.smallfruits.org
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Viticulture Extension and Outreach
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Resources: Vineyard Management?

www.smallfruits.org

http://www.smallfruits.org/
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Resources: Vineyard Management?

www.smallfruits.org

http://www.smallfruits.org/


Management recommendations

Effective insecticides (as soil drench and foliar)

IRAC= 4A 

• Admire Pro (7-14 fl. Oz/year max) 12hr REI, 
30 day PHI (soil)

• Belay, Clutch 50WDG, Venom, Scorpion



Management recommendations

If soil drench, first foliar application should be 
different mode of action:

• Applaud (IRAC=16)

• Baythroid (IRAC=3)

• Brigade, Mustang (IRAC=3A)



Invasive species of concern for 
grapes

Tree of Heaven (Ailanthus altissima) is a preferred host 
of glassy-wing sharp shooter and spotted lanternfly

https://projects.ncsu.edu/goingnative/
howto/mapping/invexse/treeofhe.htm
l

https://extension.psu.edu/spotted-
lanternfly-on-grapes-and-tree-fruit



Invasive species of concern for grapes
Spotted lanternfly

https://www.dontmovefirewood.org/pest_pat
hogen/spotted-lanternfly-html/

• Adults found in PA, NY, 
CT, MD

• Reproducing 
populations found in 
PA, NJ, VA



Invasive species of concern for grapes
Spotted lanternfly

Images via https://extension.psu.edu/spotted-lanternfly-grape-pest-alert

Egg mass Young nymph Mature nymph

Adults

Adults begin to appear starting in mid summer
One generation per year

Overwinter as eggs



Invasive species of concern for grapes
Spotted lanternfly

Via https://extension.psu.edu/spotted-lanternfly-grape-pest-alert

https://extension.psu.edu/spotted-
lanternfly-on-grapes-and-tree-fruit

1. Scout vines, focus on edges, 
especially near tree of heaven if 
present

2. Remove eggs off vines & trees, if 
present, by early spring

3. Consider banding trees to trap 
nymphs

4. Consider, removing tree of heaven if 
present

5. Apply insecticide if needed. SLF 
appears susceptible to 
organophosphates (1A), 
neonicotinoids (4A), pyrethroids (3), 
and carbamates (1B)

Late season feedin from adults 
appears to have the most potential 
for damage in grapes



Emerging concerns
Grapevine Viruses!

GLRaV-2 GLRaV-3 GLRaV-4 GLRaV-7 GRBV GVA GVB GRSPaV TMSV X.f.

1 %* 22 % 0 % 0 % 23 % 0 % 0 % 72 % 0 % 7 %

Table 1. Initial grape virus survey in North Carolina. Eight 

symptomatic blocks in vineyards in the Appalachian Mountains 

and the Piedmont region were surveyed in October 2018 (10 

random plants per block). Given is the percentage of plants 

positively tested for the presence of virus.

*: only one sample was positive.



Emerging pest concerns
Three cornered alfalfa hopper
Grapevine Red Blotch Virus

• Confirmed vector of Grapevine Red Blotch 
Virus (GRBV)

• Overwinter as adults and can have 
multiple, overlapping generations

Threecornered alfalfa hopper (Spissistilus festinus)—male (A) 
and female (B). 

https://entomologytoday.org/2017/05/05/get-to-know-the-threecornered-alfalfa-hopper-a-maybe-serious-crop-pest/

• Likely 3 to 4 generation in NC

• Seasonal biology in NC grapes unknown

• Understanding when grapes are most likely 
to be infected is important for defining 
management programs 



Emerging pest concerns
Three cornered alfalfa hopper
Grape Red Blotch Virus (GRBV)

Threecornered alfalfa hopper (Spissistilus festinus)—male (A) 
and female (B). 

• We don’t know vector capacity for NC!!!!

• Other vectors are not known (Doesn’t 
mean they exist)



Emerging pest concerns
Mealybugs – Grapevine Leafroll associated 
Viruses (GLRaV)

We don’t know exactly what mealybugs are in NC!

• Confirmed vectors of Grapevine Leafroll 
associated viruses (GLRaV)

• Several species with different vector 
capacity

• Vine Mealybug (Picture) and Grape 
Mealybug have highest vector capacity

• VERY POTENT VIRUS VECTORS



What are we doing in grapes this 
summer?

• Monitoring grape berry moth, 
spotted lanternfly, three cornered 
alfalfa hopper, and PD vectors at 8 
NC vineyards; 4 vinifera & 4 
muscadine

• Producing weekly scouting 
reports (starting May 1) available 
at entomology.ces.ncsu.edu and 
distributed through the NC 
Winegrower’s Association



Follow us @NCSmallFruitIPM
Like us @ www.facebook.com/NCSmallFruitIPM

Read us at entomology.ces.ncsu.edu
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Resources: Information?

NCSU GRAPE PORTAL:
https://grapes.ces.ncsu.edu/

https://grapes.ces.ncsu.edu/
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Resources: Information?
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GROWER FORUM
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Resource Collection
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Thank you!

NCSU
Department of Horticultural Science
2721 Founders Drive (Kilgore Hall), Room 258
Raleigh, 27695 NC

cell (919) 352 8006
Email: mark.hoffmann@ncsu.edu
https://smallfruits.cals.ncsu.edu
https://grapes.ces.ncsu.edu

Q+A
Thank you for your 

attention

mailto:mark.hoffmann@ncsu.edu
https://smallfruits.cals.ncsu.edu/
https://grapes.ces.ncsu.edu/

