
Invasion Ecology 

Narrowing down the focus: novel 
plant-insect interactions

Week 9



Learning Outcomes
.ȅ ǘƘŜ ŜƴŘ ƻŦ ǘƻŘŀȅΩǎ ƛƴǘǊƻŘǳŎǘƛƻƴ ƭŜŎǘǳǊŜ you will know:

Çwhat novel species associations are

Çwhat mechanisms underlie novel plant-insect interactions

.ȅ ǘƘŜ ŜƴŘ ƻŦ ǘƻŘŀȅΩǎ ƛƴǘǊƻŘǳŎǘƛƻƴ ƭŜŎǘǳǊŜ you will be able to:

Ç recognize novel species associations

Çgive at least two examples of novel plant-insect associations



Class Activities

Worksheet

pair 2pair 1

Small group discussion

All-class-discussion In-class ungraded quizzes



üa combination of resident (native) and non-resident (exotic) 

plant or insect species ñin which at least one species has 

little or no experience with relevant ecological traits of its 

interaction counterpartò (Saul and Jeschke, 2015). 

Novel Plant-Insect Associations

Native community

Lack of coevolution

Introduced plant Native insect
LƴǘǊƻŘǳŎŜŘ ǇƭŀƴǘΩǎ 

native range



Diversity of non-native insect and 
plant species: forest and crop pests

üGypsy moth

Resource: Maryland Cooperative Extension; fact sheet 242 by 
M. J. Raupp, J. A. Davidson, F. E. Wood

üEmerald Ash Borer 

üSpotted Wing 
Drosophila üSirexWoodwasp



Quijasand Balvanera2013

Discussion
What do 
you see?



Quijasand Balvanera2013

What does it mean?

Worksheet Part 1. 



Quijasand Balvanera2013

Effects of biodiversity:

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

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

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

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

What does it mean?



Guo et al. 2019



Native host/nonhost diversity and the diversity 
of specialist and generalist nonnative invasive 
pests in forest ecosystems

Guo et al. 2019



The effects of selected physical and 
human factors on pest diversity

Guo et al. 2019



Quick Review (true/false)

ÇNovel plant-insect associations are the ones between invasive insects 
and native plants only     Yes/No

ÇPlant diversity increases the number of natural enemies     Yes/No

ÇTree diversity affect generalist insects only    Yes/No

Ç¢ŜƳǇŜǊŀǘǳǊŜ ŘƻŜǎƴΩǘ ŀŦŦŜŎǘ ƛƴǾŀǎƛǾŜ ǇŜǎǘ ŘƛǾŜǊǎƛǘȅ Yes/No



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

üThe spotted lanternfly
üAn emerging highly 

invasive insect pest
üNative to China
üInvaded Korea in 2004
üDetected in Berks 

County, PA in 2014



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

Pennsylvania ςBerks (2014) now in 13 
counties, established

Delaware ςNew Castle (2017), established

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

New York ςAlbany, Suffolk and Yates 
(2018)

Virginia - Frederick County (2018), 
established

Massachusetts (2019)



Life stages of spotted lanternfly 

Dara et al., 2015

1st

instar
2nd

instar
4th

instar
3rd

instar
Adult Eggs



Life cycle of spotted lanternfly



1st

instar
2nd

instar
4th

instar
3rd

instar
Adult 
male

Adult 
female



Modes of SLF dispersal
ÁOne of the most aggressive leaf-hopping pest 
in Mid-Atlantic region

ÁVery high potential to breed and increase its 
population size

ÁIt can be spread long distances by any 
material (including manmade material) 
containing egg masses:

× trunked tree
×stones
×vehicles
×yard furniture
× farm equipment, etc.



What are the native and invaded 
ranges of spotted lanternfly in Asia?

Native to 
China

Invasive in 
Korea, Japan, 
Taiwan,  and 
Vietnam

China

Korea

Japan



Host plants in China

en.wikipedia.org

Chinese mahogany

Tree-of-heaven

'Chinese Elm'Manchurian catalpa

Soybean plants

ü Ornamental and fruit trees
ü Soybean and some agricultural crops



Host plants in Korea

en.wikipedia.org

Amur grape

Tree-of-heaven

Manchurian walnut

Korean 

Evodia

ü Ornamental and fruit trees
ü Herbs

Chinese mahogany



Egg masses

PA, July 2018



Host plants
Sap-feeder

SLF can utilize over 70 host plants:
ÁApple

ÁPlum

ÁCherry

ÁPeach

ÁApricot

ÁGrape

ÁPine

ÁTree of heaven (preferred tree 
host)

ÁΧΧΦ ŀƴŘ Ƴŀƴȅ manyƻǘƘŜǊǎΧΦ



Worksheet Part 2. 

Please list 2 native and 2 novel host plants for the spotted lanternfly

(1-2 min)

Please compare your lists in pairs and create a combined list

(1-2 min)



How does the lanternfly eat and 
damage plants?

Head

Piercing-sucking 
mouthparts

Hao et al., 2016

Sap- feeders

Avanesyan et al. PlosOne, 2019



Plant damage

Consumes 
phloem sap

Reduction in 
photosynthesis

Weeping wounds

Decreasing 
ǇƭŀƴǘΩǎ ƎǊƻǿǘƘ



Plant damage

Create a sugary 
substance (honeydew) 

Attract other insects -
ants, wasps, etc.

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

Photo: M. J. Raupp







PA, July 2018



https://www.youtube.com/watch?v=vE1QJ4ADV7c

https://www.youtube.com/watch?v=vE1QJ4ADV7c


Behavior on host trees



Seasonal behavior

May-June                                 June-August                                September-December       



Behavior on host trees

Photo: Bill Lamp; PA, July 2018



Behavior on host trees



Holding on to the host 
trees

Leg tip

Claws

Adhesive pad

Lanternfly resting Lanternfly moving

Avanesyan et al. 2019



Quick Review

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

ÇAdaptations to feeding on novel host plants?
Çseasonal behavior     Yes/No

Çmorphological adaptations    Yes/No

Çnymphalcoloration Yes/No



Management strategies in PA



Biological control

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

A tiny wasp called 
Ooencyrtuskuvanaewas 
imported in 1908 to 
control gypsy moth. It 
was taken a liking to 
spotted lanternfly and 
now parasitizes and kills 
eggs of the lanternfly.

M. J. Raupp



Use trap-trees to reduce 
populations



Use trap-trees to reduce 
populations

PA, July 2018



Monitoring and scouting

May        ->        June        ->       July      ->       August -December

Egg masses: on tree 
trunks, stones, etc.

1st instar: close to the ground, plant shoots, stems, etc.

2-4th instars: plant leaves, stems, 
tree trunks

Adults: in clusters on tree trunks

www.aphis.usda.gov

www.aphis.usda.gov



Insecticidal control

Synthetic pyrethroid- deltamethrin1% EC 
Organophosphate - fenitrothion50% EC 
άvǳƛŎƪ ŀƴŘ ǎǘǊƻƴƎ ƛƴǎŜŎǘƛŎƛŘŀƭ ŀŎǘƛǾƛǘȅ ŀƎŀƛƴǎǘ ǘƘŜ нƴŘ-оǊŘ ƴȅƳǇƘǎέ

Neonicotinoids - imidacloprid4% SL and clothianidinу҈ {/ άǎƘƻǿŜŘ 
млл҈ ƛƴǎŜŎǘƛŎƛŘŀƭ ŀŎǘƛǾƛǘȅ ŀǘ нпƘ ŀŦǘŜǊ ǘǊŜŀǘƳŜƴǘέ

Pyrethrum, Sophora, and 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

Park et al. 2009


