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Image: greatlakeswormwatch.org

Earthworms are non-native 
in the Great Lakes Region

Extent of glacial 
ice sheets during 
last glacial 
maximum (no 
earthworms)

Degrade surface soil 
organic matter

Promote nutrient 
leaching

Reduce understory cover 
and diversity

When earthworms 
invade:

Before Worms After Worms



What happens when new invasive earthworms 
show up? Meet: Amynthas spp. (Asian ‘jumping 
worms’) 

Photo / video: dnr.wi.gov

Amynthas could be a new problem for Wisconsin forests
- Mature and reproduce more quickly
- Outcompete other soil organisms
- Surface dwellers
- Exist at higher densities
- Can more quickly deplete forest litter layer

Amynthas at the UW-Madison 
Arboretum



Photo: drn.wi.gov



Madison

Arrival of Amynthas in Madison, WI
• Discovered in 2013 at the UW- Arboretum

• Present in sugar maple-dominated forest
• Amynthas is spreading and replacing European 

earthworms (Laushman et al. 2017)

• Amynthas reduces surface litter and increases 
nutrient availability late in the growing season 
(Qui and Turner 2017)



Increase decomposition 
& alter soil texture

Reduce soil 
water?

Alter plant 
water-use?

How might the arrival of Amynthas 
impact tree functioning?



Goal: assess Asian earthworm (Amynthas spp.) 
impacts on sugar maple water use at the 
UW-Madison arboretum

Drier soil

Altered tree 
anatomy, 
reduced 

water flow

Increased 
tree water 

stress

Amynthas 
alters soil

Amynthas should create a drier 
environment for trees, which will 
increase tree water stress and 
reduce their ability to move 
water.



University of Wisconsin-Madison Arboretum

Amynthas 
earthworms

European 
earthworms

Tree water 
status

Soil moisture

Stem anatomy

Stem water flow

Measured 2017-2018:
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Shown are mean ± 1SEM;
An asterisk (*) indicates significant differences among treatments (p < 0.05)

Amynthas does not reduce soil moisture content near sugar maples

Soil moisture content was often higher with Amynthas present

Does moisture content differ between Amynthas 
and European earthworm soils?
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Does Amynthas alter tree water status?

*

*

*

Shown are mean ± 1SEM;
An asterisk (*) indicates significant differences among treatments (p < 0.05)

Amynthas trees were wetter early

Amynthas trees appeared to be senescing more quickly in 2018?

less 
stress

more 
stress

Predawn leaf 
water potential 
≈ soil water 
content

Midday leaf 
water potential 
≈ plant water 
status

and drier later in the growing season 

more water / 
less stress

less water /
more stress



Does tree anatomy differ between sugar maples 
growing with Amynthas and European earthworms?

Conducting tissue does 
not differ between 
sugar maples growing 
with Amynthas and 
European earthworms
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Amynthas European

Xylem conduits (tubes 
used for water movement 
through plants)



*

Shown are mean ± 1SEM;
An asterisk (*) indicates significant differences among treatments (p < 0.05)

Does water flow differ between sugar maples 
growing with Amynthas and European earthworms?

High 
flow

Low 
flow

K
s-Native

 = flow rate of 
water moving 
through trees under 
natural conditions 

*

Amynthas trees had somewhat lower native flow rates in 
2017 but did not differ in 2018

Flow rates were generally stable through time



*

Shown are mean ± 1SEM;
An asterisk (*) indicates significant differences among treatments (p < 0.05)

Does water flow differ between sugar maples 
growing with Amynthas and European earthworms?

High 
flow

Low 
flow

K
s-Max

 = maximum 
possible flow rate of 
water moving 
through trees

*

Amynthas trees had somewhat lower maximum flow 
rates in 2017 but did not differ in 2018

Flow rates were stable in 2017, increased more in 2018



Soil water availability and sugar maple water use do not differ 
between areas populated by Amynthas and European 
earthworms 

• Next steps: nutrient, root, and AMF analysis

• Perhaps we would see a greater impact in drier 
areas / drier years, or over longer periods of time? 

• If so, Amynthas may have a greater affect on 
sugar maple saplings? 

• Sugar maples growing with Amynthas 
appear to be senescing more quickly in 
2018… perhaps this is nutrient related?

Conclusions:

Drier soil

Altered tree 
anatomy, 
reduced 

water flow

Increased 
tree water 

stress

Amynthas 
alters soil

Photo: drn.wi.gov

Overall, Amynthas does not currently appear 
to impact sugar maple water-use differently 
than European earthworms



Questions?

Thanks to:
Brad Herrick, UW-Madison Arboretum
Kevin Hobbins, UW-Madison

For more information, check out my website: kimokeefe.weebly.com


