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in California

Distribution, Biology and 
Key Natural Enemies
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1st/2nd instars are difficult 
to distinguish!





Erythroneura Leafhoppers in California
Leaf Stippling Impacts Yield/Quality

Plus a Nuisance at Harvest





Erythroneura Leafhoppers in California
Key Parasitoids
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Leafhopper Anagrus parasitoids

Virginia creeper
• A. tretiakovae
• A. daanei
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Erythroneura Leafhoppers in California
Overwintering Biology
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Overwintering Biology
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Erythroneura Leafhoppers in California
Overwintering Biology

Winter
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Erythroneura Leafhoppers in California
Overwintering Biology

Spring



0%

20%

40%

60%

80%

100%

A. daanei A. erythro. A. tretiak.

P
ro

p
o

rt
io

n
 o

f 
To

ta
l R

e
ar

e
d Alder

Blackberry

Ceanothus

Coyote Brush

Manzanita

Willow

Erythroneura Leafhoppers in California
Anagrus Overwintering Habitat
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Wilson et al. 2016 Environmental Entomology 45(3): 602-615
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Erythroneura Leafhoppers in California

• Three species
• Western grape
• Variegated
• Virginia creeper

• Anagrus spp. are key parasitoids

• Overwintering habitat is critical for Anagrus
• Blackberry, coyote brush, roses, mints

• Leafhoppers prefer vigorous vines
• Elevated nitrogen content + irrigation levels



Virginia Creeper Leafhopper 
Area-wide IPM Program

in the North Coast
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VCLH Area-wide IPM Project
Initial Outbreaks in Mendocino/Lake County

2011-2012
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Differences in VCLH + WGLH Biology

VCLH Preference for Glabrous Leaves
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Earlier Egg Deposition + Nymph Emergence



VCLH Area-wide IPM Project
Differences in VCLH + WGLH Biology

Earlier Egg Deposition + Nymph Emergence
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VCLH Area-wide IPM Project
Differences in VCLH + WGLH Biology

Earlier Egg Deposition + Nymph Emergence

0

1

2

3

4

0

2

4

6

8

Mar Apr May Jun Jul Aug Sep Oct

W
G

LH
 N

ym
p

h
s 

p
e

r 
Le

af

V
C

LH
 N

ym
p

h
s 

p
e

r 
Le

af

Leafhopper Nymphs

VCLH

WGLH



0

25

50

75

100

WGLH VCLH

Le
av

e
s 

w
it

h
 P

ar
as

it
iz

e
d

 E
gg

s 
(%

)

VCLH Area-wide IPM Project
Differences in VCLH + WGLH Biology

Lack of VCLH Parasitism
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VCLH Area-wide IPM Project
Key Differences in VCLH + WGLH Biology

Standard Focus is on Late Season Densities
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Key Differences in VCLH + WGLH Biology

Absence of Biocontrol  Spray Timing Adjustments
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VCLH Area-wide IPM Project
Spray Trials with OMRI Material

Products A.I. 2013 2014 2015 2016

PyGanic pyrethrin Nymphs Nymphs Nymphs -

Grandevo Chromobacterium sp. Nymphs - - -

Mycotrol Beauveria bassiana Nymphs - - -

Stylet Oil oil - Nymphs - -

DeBug Turbo azadirachtin - Nymphs Eggs Eggs

PureAg oil (colloidal) - - Nymphs -

DeBug Tres azadirachtin - - - Eggs



VCLH Area-wide IPM Project
Establish Biological Control



0

25

50

75

100

WGLH VCLH

Le
av

e
s 

w
it

h
 P

ar
as

it
iz

e
d

 E
gg

s 
(%

)

VCLH Area-wide IPM Project
Establish Biological Control

Parasitism Survey - 2013
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Parasitism Survey - 2013
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Parasitism Survey - 2013

Parasitoid is present in 
North Coast – but not 
attacking VCLH!
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Establish Biological Control

Expanded Parasitism Survey - 2014

A. daanei A. daanei



VCLH Area-wide IPM Project
Establish Biological Control

Anagrus daanei Rear-Release Program – 2015

(1) Collect from Abandoned 
Vineyards in Sacramento Valley

(2) Rear + Aggregate 
Parasitoids in Greenhouse

(3) Release Near Hopland



A. daanei Rear-Release Program – 2015-2017
Field Release and Follow-up Evaluation
Paired release with a no-release control site

Pre- and post-release evaluation
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Success of Initial Release – 2015



VCLH Area-wide IPM Project
Establish Biological Control

Multiple Colonies at UC Berkeley – 2016



VCLH Area-wide IPM Project
Establish Biological Control

Mass Rearing in Greenhouse – 2016



VCLH Area-wide IPM Project
Establish Biological Control

Multiple Releases in Mendocino/Lake – 2016
15,000+ parasitoids across 9 sites





VCLH Area-wide IPM Project
Establish Biological Control

Release Impacts on Parasitism Rate – 2016

• Consistent parasitism – 1 site
• Some parasitism – 3 sites
• Low/no parasitism – 5 sites
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Releases are Early, Frequent and Abundant
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VCLH Area-wide IPM Project
Current Status and Plans for 2017

Short-term Goal – Triage Outbreaks 

• Pest ID, ecology, varietal preferences, regional hot spots
• Monitoring, spray timing, product selection

Long-term Goal – Establish Biological Control 

• Identified and evaluated novel population of A. daanei
• Mass rear-release program now in progress

Plans for 2017
• Continue Regional Monitoring + Rear-Release Program
• Developing Pest ID posters (Spanish/English)



VCLH Area-wide IPM Project
Key Take-Aways – VCLH in Sierra Foothills

Monitoring
• Know Your Leafhoppers!
• Monitor Early in the Season
• Know Where to Look

• Preference for Glabrous Leaves (Grenache, Chard. SB)
• Preference for Vigorous Vines

• Earlier Egg Deposition = Earlier Nymphs

Management
• Limited Biological Control
• Overwintering Parasitoid Habitat = Blackberry 
• Early Season Sprays are Critical – 1st generation nymphs



VCLH Area-wide IPM Project
Resources

Project Website – ucanr.edu/sites/vclh/



VCLH Area-wide IPM Project
Resources

Leafhopper Blog – ucanr.edu/blogs/leafhopperblog/



VCLH Area-wide IPM Project
Resources

UC IPM – ipm.ucanr.edu
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