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Spotted Lanternfly
Lycormadelicatula

Pennsylvania Deptof Agriculture

Arrived in PA in 2014 from Asia as egg masses 
shipped on stone slabs. Rapidly spread.

Feeds on and damages agricultural species (grapes, 
apples, hops)

Honey dew excretion and following sooty mold on 
fruits and leaves causes further damage

Swarms in large numbers and limits outdoor 
activities



First detection
2014
Berks County, PA

https://cals.cornell.edu/new-york-state-integrated-pest-management/outreach-education/whats-bugging-you/spotted-lanternfly





Strategy to reduce SLF impacts in NYS 
involves early detection and rapid response

Yet small populations and egg masses are difficult to find!



Dia: American Field Labrador Fagen: Belgian Malinois 
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Team



Cornell

20 vineyards searched 
in Jan ςMay 2021



Survey Methods
20 vineyards & surrounding natural areas 
όƛΦŜΦ άŦƻǊŜǎǘέύ 

ÅSurvey Units 

Å12 transects/vineyard ( Ӷὼ= 20m, 
range 20-21m)

Å12 transects/adjacent forest (Ӷὼ
26.6m, range 17 ς38m).

ÅSurvey Sub-Units
ÅEach vine, pole, or 1-m segment of forest 

transect

ÅRepeat surveys: 2x human, 2x dog

ÅUnlimited search time

**All sites had a known, visible 
infestation**



Methods: Occupancy Modeling

ÅAccounts for imperfect detection of organisms in surveys

ÅUses presence (1) non-detection (0) data

Å2 Parameters: 
ÅProbability of occupancy
ÅProbability of detection

Field Observation Error = 
imperfect detection

Biological Reality

Field Observation



Occupancy 
Methods

Multi-Scale Occupancy model

ÅEstimate lanternfly occupancy 
rates with imperfect detection

Å Transects (related to 
probability of invasion 
from a source)

ÅSubunits (vines, poles, 
1m forest segments) 
nested within 
transects ςrelated to 
intensity of 
infestation

ÅEstimate detection probability of 
subunits

ÅDog vs. human



Occupancy 
Results
Transect-level Occupancy:

ÅVineyard = 0.94

ÅForest = 0.85

Subunit-level Occupancy:

ÅVineyard = 0.47

ÅForest = 0.13

(n = 8 sites)(n = 12 sites)
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Occupancy Results 
(Distance to 
Forest)
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ÅVineyard transects closer to 
forest = higher occupancy

44% of SLF egg masses were found 
within 15 m of the vineyard edge
Leach, A., & Leach, H. (2020). Characterizing the 

spatial distributions of spotted lanternfly 

(Hemiptera: Fulgoridae) in Pennsylvania 

vineyards. Scientific Reports, 10(1), 1-9.



Detection Results 
(humans vs. dogs)
ÅVineyard: Humans 1.8x 

better than dogs

ÅForest: Dogs 3.4x better 
than humans

Vineyard Forest
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Search Efficiency 
Detections/Hour 
(D/H) Moderate Infestation High Infestation

ÅVineyards: Humans 
more efficient than dogs
ÅHumans = 31.4 D/H

ÅDogs = 24.0 D/H

ÅForest: Dogs slightly 
better
ÅDogs = 7.66 D/H

ÅHumans = 6.72 D/H
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Detection Results 
(infestation level)

ÅInfestation:             
Higher infestation sites 
had higher detection 
probabilities

Moderate Infestation Moderate InfestationHigh Infestation High Infestation
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Search Strategy 
Recommendations

Å Search in vineyards close to forest (<~75m)

Å Search larger trees near the edges of vineyards, especially 
trees at higher elevations

Å Search metal poles in vineyards 

Å Use dogs to search vineyards only in early detection

Å Employ detection dogs in forest sites where visual detection 
is challenging for humans (results in >3x greater detection)



Thanks to the vineyards for access

ü Blue ridge
ü Eagles Rest
ü Brook Hollow
ü M&M
ü Big Creek
ü Franklin Hill
ü Unionville
ü Solieada
ü Mount Salem
ü Beneduce
ü Federal Twist
ü Vivat Alfa
ü Buckingham Valley
ü Wycombe
ü Working Dog
ü Iron Plow
ü Valenzano 
ü Amalthea 
ü Autumn Lake
ü Blue Cork



Questions?
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AGRICULTURAL CROPS FROM A NEW PEST?



This tree with many SLF egg masses was a 
dominant oak next to the edge of a vineyard. 


