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Invasive species
ÅIntroduced range = higher populations

ÅEnemy free space

ÅIncreased damage

ÅArrivals-accelerating rates

Global Air Traffic 2018



Japanese beetle
ÅNative to Asia

ÅDiscovered NJ-1916



Initial eradication effort?

ÅScientist aware of potential problem

Å$5,000

Å1 cart sprayer

Å1 barrel sprayer

Å2 dusters

ÅTons of arsenic

ÅNo labor support

ÅAbandoned 2 years



Initial management

ÅDreerNursery

ïOppose eradication

ïάϷр ǿƻǊǘƘ ƻŦ ŘŀƳŀƎŜέ

ïQuarantine 1920

ÅBounty 

ï80 cents/quart of beetles

ÅRoadside inspections

ïFines

ïConvictions



Chemical control

ÅEstimated pop size = ½ billion/square mile

ÅBurn fields with oil and fire

ÅLead arsenate

ï1,500 pounds/acre

ïHuman sickness

ïSilent spring



Host plant species

ÅGrubs = grass roots

ÅAdults = 300+ plant species

ïField crops

ïFruits

ïOrnamentals

ïWeeds

ïShrubs

ïHardwoods



Lifecycle

Immune to cold winters



Japanese beetle in Missouri
ÅContinues westward expansion

ÅPopulations lower in years following droughts

ÅAdults emerge June-July (feed ~45 days)

ï1 generation per year

ïLarvae host plant can determine emergence date



Grape feeding damage

ÅPrimarily feed on upper foliage

ïSkeletonize or consume entire leaf

ïClumped distrabution

ÅJuly-sept



Management options

ÅRemove attractive non-crop host plants

ÅPreferred plants (including weeds)
ïLinden, Japanese/Norway maple, birch, pin oak, horse 

chestnut, rose, mountain ash, willow, elm, Rose of Sharon, 
Virginia creeper ornamental apple, plum, cherry

ÅRarely attacked plants

ïRed/silver maple, tulip tree, magnolias, red 
mulberry, forsythia, privet, lilac, spruce, 
hydrangea, yew



Chemical applications?

ÅNo established thresholds (beetles or defoliation)

Å30% mechanical defoliation

ïBloom = reduced growth (nodes pruning wts)

ïVeraison= no effect

ïDamage at bloom made vines less tolerant of damage 
at veraison

Mercader and Isaacs 2003



Insecticides efficacy 
ÅFoliar sprays 

ÅEarly July

ÅAssessment 1, 7, 14 days after treatment

Isaacs et al. unpublished



Japanese beetle management

ÅDO NOT use bucket traps

ÅAggregation pheromones

ÅNot point specific

ÅSpill over



Milky spore disease = variable results



Biological control-Tiphiavernalis



Design an attract-and-kill strategy for 
Japanese beetles



Insecticidal nets

Pyrethroids 
Dose: 4 g/kg



Rapid mortality

Toxic dose 
in 3 sec



Two component lure

Aggregation pheromone = kills males and females



Treatments

Attract-and-Kill Control



76 m

Field design

50 m

76 m



Methods

ÅJune to October

ÅSampled in rows 

ï2, 4, 6, 8, 20

ÅWeekly sampling

ïDefoliation 10 plants/row

ï30 sweeps/row

ïBee bowls (R1-R6)

ÅQuantify seed damage
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Nets provide equal protection



Attract-and-kill reduced seed damage
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Increased biodiversity
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Nets reduce seed damage

ÅInsecticide applications kill target insect

ïAlso kill parasitoid wasps

ïGreater late season stink bug populations

ïReduced seed quality

ÅInsecticidal nets

ïMaintain parasitoid populations

ïLower stink bug populations

ïHigher seed quality



Insecticidal nets

ÅProvide equivalent control/defoliation

ïLow populations

ÅReduce seed damage from stink bugs



Current work

ÅAnalyze movement

ÅProtein marking
ÅMilk
ÅEgg

ÅPollinator diversity



Plume capacity

Plume capacity in vineyards???



Spotted 
Lanternfly: a 
New Invasive

Danielle Kirkpatrick-TreceInc.
Heather Leach- PSU



SLF is an Invasive Species in the USA

Lycorma delicatula (White) 

(Hemiptera: Fulgoroidea: 
Fulgoridae)

Present in China, 
India, Japan, 

South Korea, and 
Vietnam



SLF first detection Berks Co. Pa

2018 quarantine counties



Eggs deposited on flat surfaces



Spotted lanternfly known distribution
Updated January 2020


