Invasion Ecology

Narrowing down the focus: novel
plantinsect interactions




Learning Outcomes
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C what novel species associations are

C what mechanisms underlie novel plaimisect interactions
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C recognizenovel species associations

C giveat least two examples of novel plamtsect associations



Class Activities

All-classdiscussion In-class ungraded quizzes



Novel Plantnsect Associations

U a combination of resident (native) and nesident (exotic)
pl ant or i nsect species nin
little or no experience with relevant ecological traits of its
iInteraction counterpat ( Saul and Jeschgk

Lack of coevolution

) _ _ _ _ Introduced plant Native insect
LYUNRRdAzOSR LJ I YU Qa
native range Native community



Diversity of nomative insect and
plant species: forest and crop pests

U Gypsy moth

U Spotted Wing

Drosophila U SirexWoodwasp

Resource: Maryland Cooperative Extension; fact sheet 24z

M. J.Raupp J. A. Davidson, F. E. Wo
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Worksheet Part 1.

What does it mean?
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What does it mean?

Positive

effect

No effect

Effects of increased plant diversity

Negative
effect

148

Yields Plant
damage

Pests

Natural
enemies
of pests

Effects of biodiversity:

A lower/high abundance of pests
(herbivores) (Yes/No)

A lower/higher abundance of natural
enemies of such pests (predators and
parasites) (Yes/No)

A Increased/decreased damage by pests
(Yes/No)

A Reduction/increase in crop yield
(Yes/No)

QuijasandBalvanera2013



Tree diversity regulates forest pest invasion

Qinfeng Guo®’, Songlin Fei®', Kevin M. Potter®, Andrew M. Liebhold®¢, and Jun Wenf
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Resources, North Carolina State University, Research Triangle Park, NC 27709; US Department of Agriculture Forest Service, Northern Research Station,
Morgantown, WV 26505; ®Faculty of Forestry and Wood Sciences, Czech University of Life Sciences Prague, CZ 165 21 Praha 6-Suchdol, Czech Republic; and Duke
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Nonnative pests often cause cascading ecological impacts, leading  are (e.g., host vs. nonhosts and their relative proportions), as well

to detrimental socioeconomic consequences; however, how plant  as on the direct and indirect interactions among neighboring
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Native host/nonhost diversity and the diversity
of specialist and generalist nonnative invasive
pests In forest ecosystems
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The effects of selected physical and
human factors on pest diversity

Guo et al. 2019
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" Quick Review (true/false)

sl

C Novel plantinsect associations are the ones between invasive insects
and native plants only Yes/No

C Plant diversity increases the number of natural enemiegs/No
C Tree diversity affect generalist insects onlyes/No
CEeSYLISNF dzZNE R2Say Qi IYEsMNSOU Ay Ol &



Interactions between native and invasive
species and their ecological impact: a
case study

U The spotted lanternfly

U An emerging highly
iInvasive Insect pest

I Native to China
U Invaded Korea in 2004

U Detected in Berks
County, PA in 2014




Where Is spotted lanternfly in the
US and how fast will it spread?

'3 PennState

Invasion process

Pennsylvania Spotted Lanternfly Quarantine
Map by Year 2014-2017

Pennsylvanig Berks (2014) now in 13
counties, established

Delaware; New Castle (2017), established

New Jersey Hunterdon, Mercer and
Warren Counties (2018) established

New Yorlc Albany, Suffolk and Yates
(2018)

Virginia- Frederick County (2018),
established

Massachusetts (2019)




Life stages of spotted lanternfly

it
-
e

1st 2nd 3rd 4th Adult
instar instar | | instar @ instar

Dara et al., 2015



Life cycle of spotted lanternfly

EGGS
October — June _—

\ HATCH AND

EGG LAYING
: i
ADULTS * SECOND
Docamber st O TED e — iy
LANTERNFLY
LIFE CYCLE

}

THIRD INSTAR
June — July

FOURTH INSTAR
July — September

llugtrations by Coliesn Witkowaki

PennState Extension




1st 2nd 3rd 4th Adult
instar instar instar instar female




Modes of SLF dispersal

AOne of the most aggressive ldabpping pest &
in Mid-Atlantic regigg PPINg PESIE

AVery high potential to breed and increase it8
population size

Alt can be spread long distances by any
material (including manmade material)
containingeqgg masses

trunked tree

stones

vehicles

yard furniture

farm equipment, etc.

X X X X X




What are the native and invaded
ranges of spotted lanternfly in As

The predicted probability distributions of Spotted Lanternfly in China, Korea and Japan

Native to
China

Invasive in
Korea, Japan
Taiwan, and
Vietham
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Tre

e-of-heaven

U Ornamental and fruit trees
U Soybean and some agricultural crops

en.wikipedia.org



Amur grape

U Ornamental and fruit trees

U Korean
U Herbs

Evodia

en.wikipedia.org
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Host plants

Sapfeeder

SLF can utilize over 70 host plants
AApple o

APlum
ACherry
APeach
A Apricot
AGrape
APine

ATree of heaven (preferred tree
host)

AXX ® |y Rany? iykeS NB& X

"‘o ,’ PennState



Worksheet Part 2.

Please list 2 native and 2 novel host plants for the spotted lanter:
(1-2 min)

Please compare your lists in pairs and create a combined list
(1-2 min)



How does the lanternfly eat anc
damage plants?

@ Piercingsucking
| mouthparts

Sap feeders

Hao et al.2016 Avanesyan et aRPlosOne, 2019



Reduction in
photosynthesis

— Weeping wounds

Decreasing
LI I y i Qa




Create a sugary
substance (honeydew)

Ve

Attract other insects
ants, wasps, etc.

.

4 )

Colonized by sooty
mold -> blackening
of parts of the plant

\- J

Photo: M. JRaupp










PA, July 2018
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https://www.youtube.com/watch?v=vE1QJ4ADV7c

Behavior on host trees




Seasonal behavior

SepterDiseember



Behavior on host trees

Photo: Bill Lamp; PA, July 20



Behavior on host trees




Holding on to the host
trees

0145 10.0kV 8.4mm x210 SE 02/07!2{)19

Lanternfly restlng Lanternfly moving
Avanesyan et al. 201



\QUESTIONS\ — ANS\NE“S
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Quick Review

C In the introduced range, does the spotted lanternfly feed on host
plants present in its native range only?ves/No

C Adaptations to feeding on novel host plants?
C seasonal behavior Yes/No
C morphological adaptations Yes/No
C nymphalcolorationYes/No



Management strategies in PA

E PennState

Band trees to catch nymphs

PennState

“ y *
2 Did you know?
In the spring, spotted lanternfly nymphs crawl up trees

to find a place to feed— stop them by banding trees with
sticky paper or tape.

Scrape eggs

Eggs should be scraped off of trees,
posts, stones, houses, and anywhere else
you find them!

§ Use a plastic card, putty knife, or stick to
scrape eggs downward into a bottle or
bag.

Eggs can then be killed by putting them
in rubbing alcohol, smashing them, or
burning them.

Removes 30-50 eggs per mass
@ PennState

Link to video:
https://extension.psu.edu/how-to-
remove-spotted-lanternfly-eggs

PA Dept. Ag.

@ PennState



Biological control

Indigenous natural enemies
including spiders, mantises,
and assassin bugs are now
attacking and killing
lanternflies

A tinywasp called
Ooencyrtukuvanaewas
imported in 1908 to
control gypsy moth. It
was taken a liking to
spotted lanternfly and
now parasitizes and Kkills
eggs of the lanternfly.




Use traptrees to reduce
populations




Use traptrees to reduce
populations

PA, July 201¢€




Monitoring and scouting

Egg masseon tree

trunks, stones, etc. Adults; in clusters on tree trunk

2-4h instars plant leaves, stems
tree trunks

= July -> AugusDecember



Insecticidal control

Synthetigoyrethroid- deltamethrinl% EC
Organophosphatefenitrothion50% EC
GvdzA Ol YR a0GNRyYy3 Ay aSONR OARYUIKZ OG0 A O A

Neonicotinoids imidaclopridd% SL andothianidiny:"z {/ GaaK26SR
MAnE:> AYaSOGAOARIE I OGAGAGE O HnK | T
Park et al. 2009

Pyrethrum,Sophoraand neem extracts (at 1,000
fold dilution) killed95% of adults within 48 h, but the extracts tended to
be less effective against nymphs in some tests

Dara et al. 2015

f&X | PennState Extension




