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Biosurveillance, Biocontrol, Biodiversity, 
Biodegradation: An update from the 
Blanchette lab
by Bob Blanchette

What’s the best way to prevent new exotic species from 
becoming established in Minnesota and to avoid economic 
and ecological damage? We believe the answer is - find them 
as early as possible and implement control measures. This is the 
main objective of our statewide biosurveillance project led by 
postdoctoral research associate Nick Rajtar (PhD UMN Plant 
Pathology in July 2024). The focus is on three invasive pathogens, 
Phytophthora species, especially Phytophthora ramorum, the 
cause of sudden oak death; Heterobasidion root rot, a serious 
disease of pines that is widespread in Wisconsin but found only 
once in southeastern Minnesota; and monitoring the spread 
of oak wilt as it moves in a northward direction from central 
Minnesota.

Investigations involve sampling nursery plants, soils and waterways 
for Phytophthora, spore sampling for Heterobasidion and trapping 
Nitidulidae beetles followed by DNA extractions and qPCR for the 
oak wilt fungus. This program has already proven to be successful 
with the recent finding of P. ramorum in a Minnesota nursery as 
well as many other new to the state species of Phytophthora. 
A recent paper describes 14 new Phytophthora species not 
previously found in Minnesota (https://www.tandfonline.com/doi/
full/10.1080/07060661.2025.2531385) and since this paper has 
come out the total has increased to 18. Results for Heterobasidion 
and oak wilt are forthcoming. This work has been funded by the 
Minnesota Invasive Terrestrial Plant and Pest Center (MITPPC) 
with funds from the Minnesota Environment and Natural 
Resources Trust Fund.

New species of Gymnosporangium rust have also been found in Minnesota! We 
now have Asian red star rust, G. yamadae, infecting apple and crabapple and 
G. japonicum infecting serviceberry. For symptoms and other information on 
red star rust see this recent publication: https://forestpathology.cfans.umn.edu/
sites/forestpathology.cfans.umn.edu/files/2025-08/red_star_rust.pdf

We also have identified new avenues for exotic fungi to enter into the United 
States and other countries from an unexpected source. This came to our 
attention from Henry Yandrasits who lives in Hastings, MN. He found an unusual 
growth of what he thought may be a fungus on decorative wood purchased for 
his aquarium. Apparently, there is a huge business for selling spiderwood (wood 
with lots of branching and galls) and other wood (driftwood and decayed wood 
with lots of holes) for aquariums and terrariums. All this wood originates from 
Asia. The black filamentous growth from Henry’s aquarium turned out to be 
a Xylaria species that had never been reported outside of Asia and had only 
been reported a few times. To add to this surprising and extraordinary finding, 
Xylaria species have never previously been reported to produce fruiting bodies 

underwater. For more information about this see: https://www.tandfonline.com/doi/full/10.1080/00275514.2025.24515
22 and the new common name, Poseidon’s whiskers, was given to the fungus: https://forestpathology.cfans.umn.edu/
sites/forestpathology.cfans.umn.edu/files/2025-07/unusual_sightings_fungimagazine.pdf Using social media, we have 
now identified about a dozen more examples of Xylaria growing underwater in aquariums throughout the US on wood 
shipped from Asia. 

If there is one exotic fungus found on this wood coming from Asia, there must be more. In a study where we purchased 
44 samples of aquarium wood form online sources, we isolated 123 different fungal taxa. These included 31 species 
not previously reported in the United States, 21 potential plant pathogens, and 37 species of wood decay fungi among 
others. The results demonstrate large numbers of diverse fungi are currently being imported into countries where they 
are not native. These exotic species could pose serious biosecurity threats to the United States and other countries 
around the world and action is needed to stop these introductions. For more details about this very bizarre situation 
see our paper in Nature Scientific Reports: https://www.nature.com/articles/s41598-025-94540-x

Biocontrol of the emerald ash borer 
(EAB) using entomopathogens has 
had lots of recent active research 
by Sofia Simento and Colin Peters. 
Fungi previously obtained from EAB 
galleries have been used in a number 
of studies to test their ability to kill 
eggs, larvae and adults (https://www.
mdpi.com/1999-4907/15/12/2170). 
Sofia has completed two 
publications and is currently finishing 
a third which will complete her PhD 
dissertation. Colin has been working 
on laboratory and field studies to 
test the ability of autodissemination 
insect traps to deliver the various 
biocontrol fungi to adult beetles. 
He has assayed several different 
fungi from our collection against 

EAB adults and has found some which show promise at killing EAB. A publication with this information has just been 
published. See: https://doi.org/10.3390/f16111742 Colin is testing out different forms and formulations of inoculum for 
use in the autodissemination traps, such as grain pouches or spore creams, and he’s conducting field trials at sites 
across the state. In addition, he is working on injection experiments to introduce various entomopathogens into ash 
trees to determine their endophytic ability to colonize ash trees and attack larvae of EAB as they develop. He is 
finding, in both the growth chamber and in the field, that some entomopathogenic fungi are better at colonizing ash 
tissue than others, and that by injecting a spore suspension of these fungi down at the root flares (similar to what is 
done to apply fungicides for oak wilt or Dutch elm disease) they can be translocated up into the main stem, where 
some can persist. This work was also funded by MITPPC.

Another horrible invasive expanding throughout Minnesota and outcompeting 
native plants is buckthorn. The MITPPC has funded our project to find and 
test native fungi that could be used as a mycoherbicide to control buckthorn. 
It is possible to control buckthorn with chemical herbicides but there are 
many sensitive areas where these chemicals cannot be used and in addition, 
many people would prefer to have alternative methods for control and not 
use chemicals. Graduate student Ryan Franke has led surveys and sampling 
expeditions to find native fungi associated with dead and dying buckthorn. 
He recently published a list of 120 different taxa that included many root rot, 
canker and wilt fungi (https://www.mdpi.com/1999-4907/16/7/1148). These fungi 
are being tested in greenhouse and field experiments for their potential as 
biocontrol agents that can either kill standing buckthorn or prevent sprouting 
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from stumps of cut buckthorn. Thousands of buckthorn have been treated in many different studies and the best 
fungi for biocontrol are being selected. Although these studies are not all completed, we have several fungi that are 
proving to be very effective to kill buckthorn and also prevent stump sprouting. We are also testing the best ways to 
administer the biocontrol, as well as evaluating effects on other woody plants.

Several biodiversity studies have been underway to better 
understand the microbiome of the emerald ash borer and 
the fungi associated with the red turpentine beetle as well 
as the eastern larch beetle. This was done as part of an 
NSF Dimensions of Biodiversity grant and in collaboration 
with scientists in China and Kathryn Bushley who is now 
with USDA-ARS at Cornell. Studies in China where EAB 
is native and the red turpentine beetle is introduced are 
being compared it the situation in the US where EAB is 
introduced and the red turpentine beetle in native. Andrew 
Mann has recently completed his PhD on the project (he is 
now a postdoctoral researcher at the University of Florida) 
and lots of very interesting results are being reported. For 
the red turpentine beetle see https://www.mdpi.com/1999-
4907/16/10/1604 and forthcoming you will be hearing about 
the microbiomes of ash and EAB as well as a publication 
that describes FOUR new species in the Ophiostomatales 
that we named Ophiostoma Itasca, O. minnesotense, O. 
pseudoips and Graphilbum insulare from eastern larch 
beetle. This beetle has impacted over a million acres of 
larch in Minnesota, and this research is providing insight 
into how fungi may be contributing to the outbreak and 
mortality of larch trees.

Another important project that will have great benefit 
to Minnesota is the selection of American elms with 
resistance to Dutch elm disease (DED). Research is ongoing 
to bring back one of Minnesota’s most iconic trees, the 
American elm. This is vital work for saving the American 
elm as DED continues to impact elm in managed and 
forested landscapes It is also important for providing new 
trees to plant as the emerald ash borer is decimating ash 
across the region and dramatically reshaping Minnesota’s 
forested canopy. Ben Held and Ryan Murphy (Forest 
Resources) have been identifying and clonally propagating 
survivor elms from around the state and screening them 
for resistance to Dutch elm disease. A recent trial that 
included 20 genotypes were inoculated with the DED 
pathogen and scored for wilt symptoms. So far, several 
genotypes are showing signs of resistance. The project also 
includes a reintroduction program in which DED resistant 
elms are being planted in natural areas and parks. This year 
two plantings were completed: one at Boutwells Landing 
on Oak Park Heights and another at the River Bend Nature 
Center, in Faribault, MN (with the assistance of Forest 
Service and Plant Pathology Emeritus Professor Jenny 
Juzwick). If you know of a large healthy elm (especially 
where nearby elms have died from DED) please fill out this 
google form (https://forms.gle/tKkCPsgkKQS1U5A86). We 
may be able to use it for propagation in the future.

Lastly, just a few words on biodegradation projects. Our lab has 
had a long history of working on historic and archaeological woods 
from around the world and a few recent projects may be of interest. 
One is a strange type of degradation found by conservators in wood 
from the historic huts in Antarctica built by Scott and Shackleton. 
Samples of degraded wood turned out to be affected by extensive 
defibration caused by salts. At these coastal sites, wind carries 
saltwater spray onto the huts. Since it never rains at these locations, 
salts in extraordinarily high concentrations accumulate in the wood. 
Over decades, the salts cause a chemical corrosion that degrades 
lignin resulting in a defibration of the wood where the cells separate 
from each other. A micrograph taken by Ben Held shows the very 
odd degradation pattern caused by salts with wood cells separating 
into a fibrous mass.

Another project funded by the National Park Service and carried out in collaboration with maritime museum 
conservators, is a study of wood decay taking place in one of the first steam powered, ironclad warships from the US 
Civil War, the USS Cairo. The ship is a major tourist attraction at the Vicksburg Civil War battlefield in Mississippi. 
It sunk in 1862 and after about 100 years of being submerged it was recovered and moved to Vicksburg for display. 
Wood preservative compounds were applied, and it has now been outside for about 50 years. After such a long time 
being subjected to the Mississippi environment, decay fungi are active, and many are unusual fungi that tolerate wood 
preservatives. Take a look at what fungi were found, what is being proposed for long term preservation of the ship AND 
revealing scanning electron micrographs of what the inside of the ship timbers look like: https://www.mdpi.com/2309-
608X/11/10/732

A final note for your consideration: over the years we have been very fortunate to receive donations to our 
University of Minnesota Foundation Fund to support research activities in forest pathology, wood microbiology, 
forest mycology, international conservation projects and historical preservation. If this research is of interest to you, 
please consider making a contribution. This can be done easily and fast online directly to the University of Minnesota 
Foundation Fund #7610: https://makingagift.umn.edu/give/fund.html?id=7610 l
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