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SLF I1s an Invasive Species intneusa
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Present in China,
India, Japan,
s “mend sl South Korea, and
pmremp Vietnam
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SLF first detection and quarantine
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“igure 2. The distribution as of September 20, 2018, of SLF in Pennsylvania, indicated in blue. Check the Pennsylvania

department of Agriculture’s website for updated distribution information.



Current Distribution of SLF inthe usa
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Efforts Ongoing

l:‘ Specimens Intercepted

Established populations in Pennsylvania, New Jersey and Virginia

Specimens Intercepted in New York, Delaware, Maryland and Connecticut



EGGS
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How to Identity the Invasive SLF
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A. Egg masses

B. Early nymph

C. Late nymph

D. Adult, wings closed
E. Adult, wings open







Nymphal Stages of SLF

. Y “e . ;,: ‘
Early stage nymphs (15t-3rd instars) have black bodies and legs with white spots

Only a few centimeters long

Strong jumpers; will jump when frightened
Tend to feed on the new growth of a plant, such as stems and foliage




Nymphal Stages of SLF

Late stage nymphs (4th instars) have bright red bodies with black stripes and
white spots

Last nymphal stage before becoming adults

About ¥z inch long

Strong jumpers; will jump when frightened




Adult SLF

Adults are about 1" long
Females tend to be
slightly larger than the

males
Photo:-Mike Houtz



Adult SLF
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Adult SLF Feeding on Grapevine

Video: Erica Smyers, PSU




Adult SLF

Early season (left) vs. late season
(right) female SLF
« Females build up fat bodies
towards end of summer to
prepare for egg laying
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_Potential to Cause

. Economic Damage

« Direct effects

 Phloem feeders;
reported to feed on

over 65 species of
plants
« Knowledge gaps in
host range in the US
 Projected to become
a serious pest of

timber, ornamental
trees, tree fruit,

stone fruit, grapes,
hops and small fruit
such as blueberries

 Feeding could
potentially shock
trees and cause
decline




Potential to Cause Economic Damage

» Indirect effects of feeding
» Excrete large amounts of
honeydew while feeding
Sooty mold outbreak on
the leaves and fruit
May exacerbate yellow

jacket problems




Host plants Family Eorean pams Stage Degres of damage’
dctimidai chinensis Actinidiaceae s oynph +H
Rhus jovanica Anacardiaceae BLEE oynph ++
Rhus vermcifiua Anacardiaceae Sl oynph -+
Aralia elata Amlisceae T nymph +++
Aralia cordara Arslisceas R oynph ++
Merapiexz japonica Asclepiadaceae w7k mynph +
dlnus hirsuta Bemlaceae ALe LR oynph -
Betula planphyila Bemlaceas I N =1 adult —_—
Arctium lappa Compositae +9 mynph +

alwena Fagaceae R A oynph H
Juglan: mandshurica Tuglandaceas 7L adult, mymph +H+
Juglans nigra Tuglandacezs SEFUR mynph =
Juglans sinensiz Tuglandaceas TR oynph -
Prerocarya stenoptera Tuglandacese I mynph +
Maackia amurensis Lepumincsas CHELE oynph +
Muagnolia obovara Magmoliaceae Yesd mynph +
Magnolia kobus Magnoliaceae 24 mrph +
Cedrela fissiliz Melizceas FHESE adult, mymph P
Toona sinemsis Melizceas ASLEE adult, mymph +H+
Toona simensis Flamingo Meliaceas EFUSUE adult, mymph -
Moris alba Moracess BLrE oynph +
Morus bombycis Moraceas bt mynph —+
Rosa hybrida Rosaceae o) oynph +
Roza mulnflora Rosaceae L oynph +
Roca rugesa Posaceae g = mynph +
Rubus crataegijfolius Fosaceas ARgT|uE oynph +
Sorbns commixta Rosacese s oynph +
Sorbaria orbifolia Rosaceae HELE mynph -
Evodia danielii Famaceae HubE adult, mymph +H+
Phellodendron amurense Fagaceae LR adult, mymph -+
Populus koreana Salicaceae T adult +
Philadelphus schrenckii Saxifragaceas ol g s oynph +
Picrasma quassioides Simaroubaceae AEfLRE adult, oymph +HH+
Ailanthies altizsima Simaroubaceae el S8 A adult, mymph +H++
Firmiana simplex Sterculiscess Hos oynph +
Shrax obaszsia Styracacese Tl oynph +
Sprax japonica SnyTacaceae T LT adult. myupl -
Aneglica dahrica Umbelliferae Faitd nynph +
Parthenocissus quingugfolia Vitaceas e ST adult, mymph —
Fitis amurensis Vitaceas HR adult, oymph +HH+
Vitis vingfera Vitaceae i adult, mymph _

'Degres of damage; ++—— very serious, -+ serious, -+ middle + weak

Host list from

researchers in
South Korea

Includes:

« Grape

« Walnut and
birch

« Rosaceous
plants

Don't have a good
handle on the
Impacts on tree
fruit

Future host plant
studies planned



Potential Biological Control Agents

SEEO. 4

; =, Qoencyrtus kuvana
Anastatus orientalis Present in North America
Introduced for biological control of
gypsy moth

Has been recovered from eggs in PA



What don't we know?

We have very little information on their biology, ecology and behavior
We have no monitoring tools for this species in any cropping system

What is the host range? Is tree of heaven an obligatory host? Must they feed
on this species in order to complete their nymphal development or for adults
to reproduce?

Do SLF feed on apple? What impact will their feeding on have on young
trees/vines and on developing fruit buds? Do they transmit diseases?

What are best materials for managing adults and nymphs?

Biological control?



Ongoing
Research
Efforts:

proof of
concept for
future
studies

» Trapping study
« eDNA study

» Gut content analysis




Prellmlnary Trapplng Study

« 2 sites — Winchester, VA (lower
population) and Reading, PA (higher
population density)

« 3trap types, baited and
unbaited

« Traps checked weekly and
captures recorded

« Sticky bands and lures replaced
weekly




Trapping Study Results

25 25
Winchester, VA Reading, PA
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Sticky band traps:
effective for
capturing nymphs
and adults
throughout season
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Non-target captures of vertebrates and
iInvertebrates on sticky bands: a potential
problem




Better options moving forward?
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ANIMALS | VIDEO

How DNA from snow helps scientists
track elusive animals

Researchers are using environmental DNA to help monitor and measure populations of -

/ :

BIOLOGY

Scientists Pick Up the Genetic
Scent of Stinkbug Invaders

New method that tests for insect DNA on farm produce could “revolutionize” agricultural pest
surveillance

rare snow-dwelling species like Canadian lynx.
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READ THIS NEXT




eDNA Collection Methods:

1. Aggregate target DNA using water
2. Isolate eDNA using qPCR
3. Compare against database of known DNA sequences to
identify the organism that left it behind




Preliminary eDNA Results

Positive SLF eDNA detection
Negative SLF eDNA detection
No sample collected

Week2 |

Site 3

Week3 |




Gut Content
Analysis Methods

Gut Content Analysis of a Phloem-Feeding
Insect, Bactericera cockerelli (Hemiptera:

Triozidae) @
W. Rodney Cooper ™, David R. Horton, Thomas R. Unruh, Stephen F. Garczynski

Environmental Entomology, Volume 45, Issue 4, 1 August 2016, Pages 938-944,
https://doi.org/10.1093/ee/nvw060
Published: 06 June 2016 Article history v

« Plant DNA can be detected in phloem-feeding insects

. Ege%}gagfydbrggﬁhfggsutggﬂentify what plant species had

« Gut ciontent analysijs is extremely sensitive to even the
smallest amount’of DNA

« Previous studies used whole insects; due to large size of
SLF have to dissect out the guts for analysis

« Able to see visible amplicons using ITS

« Able to %et a number of plant sequences from SLF
specimens




Gut Content Analysis
Preliminary Results

Plant Identity Sequences
Portulaca sp. 99.7% pairwise 4/19 sequences
(Purslane?) identity

Solanum spp. 95.7% identity 2/19
(Nightshade

plants)

Ailanthus 99.5% identity 1/19 sequences
altissima

(Tree of Heaven)

Medicago spp. 100% identity 1/19 sequences
(Alfalfa?)

« Able to see visible amplicons using ITS

« Able to get a number of plant sequences from
SLF specimens

« Need dedicated dissection area for SLF to
prevent contamination

« Future studies can help narrow down host
ranae



+ Adults and nymphs can be trapped
- Evaluate trap designs
- Effective lure
- Limit non-target captures

; « eDNA is an effective tool that can be
COnClUSlOﬂS used for SLF to detect adventive

populations

and Future

Directions | - Gut content analysis studies can
help identify host range

« Future studies will build on the preliminary
data collected to help fill current
knowledge gaps

 Quarantine lab space at Fort Detrick
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