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Regional forest health specialists investigate tree health problémgble-shoot concernsf
professionaforesters conductfield trials for further investigatiorand provide trainingsThe Forest
Health team alsononitorsoverall tree health ONER & & a forgsfaPat@ s dndbyied and
summaries are compiledtimreports and presentations his team plays a key role in training
professionaforesters in tee health diagnostics andfluencingforest health management.

Annual reports from 1968 the presentandinformational resources on a wide variety of forest
threats, are available orthe forest health webpages
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ForestHealth Highlightsof 2025

1

Forest health staff collaborated withe DNR Resource Assessment unit to agralrvey13.5
million acres of Minnesota fatamage to forestsTheU.S. Forest Servi¢ggd SF)rovided
funding survey softwareanddatastoragefor these surveys

From January througmid-December2025 gaff directly responded tmver1,040requests for
forest health assistancéjcludingin-depth field investigatiomequests,.emaiked inquiries media
interviews training requestsand requests for assistance from research@teger3,580 people
attendedour manypresentatiors or trainingg.

The stat® & T @deiedsiifficient precipitation in growing seasd025 tolimit oak and
aspenbirch decline.

Spruce budworndamagedippedin 2025, although how much it declined is impossible to
determinedue to delayed and poor survey conditidinem wildfire smoke Despite the dip in
defoliation, the outbreak still damaged at leds82,000 acres

Prior spruce budworm damage in northeast Minnesota helped fuel two large wildfires in May
that consumed about 28,000 acres of land.

Eastern larch beetle killed tamaracks on over 100,000 acres f&"tbensecutive year. We
have mapped damage from this native bark beetle since 200dmost1,950 square miles
(1,244,000acreg of forest Most of the mature tamarack on uch of this area halseen killed
Emerald ash borer wanfirmed for the first time irsixcountiesin 2025, increasing the
number of counties with known EAB infestation5@ Through 2025, the vast majority of
aAyySazidl Qa | ak T2 difyadu dDNRMBagedaghistafiSaielindaeas | y R
considered generally infested.

There were no counties confirmed witlak wilt for the first time in 2025The numbeiof
counties with known oak willemains at33.

A derecho in late June devastatatleast11,600 acres of forest in tHgemidjiarea.



AnnualAerial Qurvey ofForestCanopy

Since the early 1950s, aerial survey has been a valuable tool for monitoring forest canopy heakh ac
the approximatelyl7.7 million acres of forestlanth the state Surveys consistently recoadents like
largedefoliatinginsect outbreaksind severewind events. Other problems such as root diseases, wilts,
andwidespreadree declines cannot be consistently detected from the air and are not reliably recorded
in surveysAerial surveygprovide data used in forest management planning, research, prioritization of
research topics, and thegccasionallyprovide early detection of threatening issues ldak wilt and

emerald ash borer.

A major chang@appenedin 2023with aerial surveyEastern Region U.S. Forest Seriit®§)

leadershipended forest healthaerialsurveys byJ3-SsurveyorsTraditionally US-Sforest health

surveyors surveyed the bulk of northeastern Minnesa@avering all ofthe Superior National Forest,

Grand Portage Reservation, Bois Forte Reservation, and much state, county, and private forestland.
Thosefederalsurveys made upabout 25percent of the total forest health survey in Minnesota, and

DNR covered theemaining 75 percentSincethis changethe total length ofall aerial surveylights has
decreasedabout15 percenteven thoughDNRa STFF2 NI a4 KF S Ay ONBFaSR wmp LX

Another changeook place ir2024 Both USFS State, Private, and Tribal Forestry and DNR Forest Health
wanted to ensurdndigenous
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Comparison of aerial survey restljt2023-2025

Acres affected in Acres affected in  Acres affected in
Damage agent

2023 2024 2025
Aspen and birch decline 4,600 12,600 19,300
Pine kark beetles 1,350 210 670
Eastern larch beetle 262,000 232,000 299,000
Flooding 3,300 6,700 6,600
Forest tent caterpillar 13,300 79,100 41,200
Greenstriped mapleworn 0 0 1,550
Jack pine budworm 0 710 0
Larch casebearer 42,600 44,800 36,700
Spruce budworm 665,000 708,000 182000
Twolined chestnut borer 2,300 710 400
Wind 1,600 6,400 23,800

*Mapped acreages are roundeA.zero does not necessarily mean that the damaging agent was not
present or did no damage that year. It only means it was not detected in aerial siihisytable shows
general trends.



Forest Health Report

The annual forest health report provides information about significant damage to forests recorded in
our aerial and ground surveys. The report is of special interest to foresters and land managers who can
use it to learn what is threatening the forests thenanage.

Insects

Easterrlarchbeetlecontinues to damage tamarkac

Eastern larch beetléELBYDendroctonus simpléxs a smalhative beetle. Since 20Q1t has caued

widespread mortality in tamarack trees across Minnesé&an adult, its about 4 millimeters long and

dark brown. These beetles spend most of their lives under the bark of tamarack trees. 8uettant

larger tamarack treesstress on these trees from floods and drougiéngthening spring, summer, and

fall seasonslue toclimatechangel YR G KS 06SSif SQ& I dheif pbpllations BaveNB LINR R d
been able to overwhelm tamarack treasross the landscapé he result has beesignificant méure

tamarack mortality onover1.2million acres.

In 2025 we mapped98,700acreswith damage fromELBthe highest amount since 2020f this
impactedarea,35 percent sustained significant damage from ELB for the first tinost of which was in
Koochiching Countyt isprobabk that this outbreak has peaked in termstbé size of area that is
newly infested each year, but we still anticipate this outbraakontinue for several more years

While ELB camot be controlled acrosshe landscapethe DNR continues to manage tamarack stands in
a sustainable manndor both timber salvage andustained future forest coveBSee ou2024 annual
report for more detailson management

Fortunately,in several studiegtandswhere active managemettas not happenegtamarackand other
tree species are naturally regeneratjrand smalldiameter tamarack are not susceptible to EERBen
though ELB will continue to
kill largertamarack, this
species is still well suited
for Minnesotaforests. 300,000

Eastern Larch Beetle Mortality
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Total affected acres of eastern larch beetle damage from 2001 to 2025. Ae
survey data was not collected in 2020 due to the C@¥9Ipandemic.
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Largeforest reinventory effort to correct for losses from larch beetle
With the vast amount of mortality that
has occurred due to EL#BBe5 b wQ a [

forest inventory needed to be updated |

to better represent what is currentlyon | =~ | |

the landscape. DNForestnQ & [ A U 1t

Areateam spearheaded a project to L B o TR e
update the tamarack inventorgcross an L R
area thatencompasseth: 2T 5b| |
tamarack covertype 1

Updating the inventorynvolved TR -]
resetting the agdracketof tamarack il
stands based on the year théiyst
appeared mostlkilled from ELB, as seer . v
in aerial photographsAerial imagery ” 1t
wasfrom the National Agriculture “ e | - DOk _
Imagery Program (NAIRYpically — T e K
captured every other yeaCurrent plans ' '
call for some ground corroboration of 8
the updated inventory in 2026.

|
Most stands that sustained intense ‘ |
mortality were still classified as e

tamarack stands after the update. This . | |

corroborated some results of prior
groundbased research that examined

1

L

" gdlMiles
P )

Percent of area affected
B Light (1-29%) N
B Moderate (30-50%)

. Severe (>50%)

forest recovery from ELB. Stands that
already converted to another covertype
or were not expected to regenerate back

to tamarack were reclassified accordingly, such as to black spruce or lowland &amts with a

notably mixed composition were left as mature tamarack stands and will be evaluated on the ground
over time.

Areas with eastern larch beetle mortality in 2025.

Overall, most tamarack stands that sustained heavy mortality due to larch veetéreset tothe
youngest agebracket, while 8% of the original inventory typed as tamarack forest was reclassed to a
different covertypePrior to this effort across these DNR Are@% of tamarack acreage was between
30and120years old After the update only 16% of tamarackacresare between 30 and 120 yeanid,
while 76% is between 1 and }M@arsold. This decreased age diversity increases the vulnerabilityeof
tamarack resource to future insect outbreaks they reach maturity



Emerald ashdrerdiscovered igixmore counties in 2@

Emerald ash boregfEAB)YAgrilusplanipenni® A a 'y Ay @l aixg@dS o60SSGtS dGKFd ¥FS
and cambiumkilling them after several years of feedirigwas first discovered in North America in

2002 and Minnesota in 2009. Since that time, it has become entrenched throughout most of

southeastern Minnesota and the Twin Cities Metro, a8®5F aAyy Sa2 (| Qatleaston®2 dzy (i A S
confirmation of EAB infestatiosixcounties were confirmed with EAB for the first time in 8@rough
mid-Decembel(Aitkin, Itasca, Meeker, Murya Otter TailandWaden3d.

28§ RAR y20G | SNAI f f &Th¥impdct&dm. EQRiigpitalyLdlappeéd every othermyaap ®
and wasstartedin 2016. Up througl2024, we had aerially mapped 300acres heavily impacted by
EAB in rural forestland fromentralChisago County down through southeast Minnesota.

Even though several counties have been discovered to have small EAB infestations during the last few
@8SINARZ 9!. KFa &SaG d2 YIF{1S I aAJforessAt@lgrsind A YLI OG 2
YI 22 NR (& 2 F5 nallloyaérSsioblawlabéests dominated by black ashave yet tohave
severeinfestation and mortalityOnly 2 percent of DNRianaged ash stands are in areas considered

generally infested.

Besides tracking overall damage to forests, the DNR Forestry Division is engaged in a wide array of
activities related to EAB:

1 Outreach to various professionals and landowners on EAB management
Support for research on EAB
Distribution of community forestry grants from federal and state government
Published silvicultural guidance for professional foresters
Tree diversification projects in agtominated standén DNRmanaged state forests
Tree seedling production for forest diversification projects on both public and private forests
Timber permit salesn ashdominated state foreds, facilitating diversification projectand
utilizingtimber prior to EAB infestation
Market analysis antharket outreach fofacilitating management of ash forests
Aidingthe Minnesota Department of Agriculture to releas@sps to serve dsiological control
agents in the Chippewa National Forest

=A =4 =4 -8 -8 =4

= =4
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ltasca

Emerald ash borer quarantiremuntiesthrough midDecember 2025Yellow countieer areaswere quarantined
for the first timein 2025 by Minnesota Department of Agriculture
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Forest tent caterpilladefoliationcentered over Aitki@ounty

Forest tent caterpilla(FTC{Malacosoma disstrigis a native caterpillar that feeds on a variety of

deciduoudrees. Common hosspecies include aspen, oak, birch, and basswbedbliation appeazd

to be the greatest on basswood compared to other spee®025 but heavy defoliation can occur on

other hosts (see photo belowpefoliated acreagby FTC decreased about pércentfrom the 2024

G241t LGQAa LR&aaAofS GKIG a2YS LRLIFNIESHF RAaSHaA
when 79,100 acres were mapped. However, the general trend in FTC activity clearly is upward from a
populationcrashin 2019 In 2025, over 5@ercentof the FTGctivity was mapped iAitkin County

(24,400 acres). The intensitythie FTC impact to the landscape decreased with distance from Aitkin

County.

Heavy defoliation of red oak trees near McGratt2025

The last year witka significant amount adefoliatedacresfrom FTGvas 2013, but the majority dhat
defoliation wasvery light Forest tent caterpillar populations peak about everg 19 years in
Minnesota Thusthe popuktion could be gradually nearing a peak in the next few years.

12
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Greenstriped maplewordefoliates red maples near Ely

In mid- to late summer, geenstriped maplewornfDryocampa rubicundalefoliated1,550acres of red
maple northwest of Elin St. Louis County his is an underestimate of the extent of defoliation from

this caterpillar.The initial defoliation was reported bylaNRforester when doing field work in the area.
Even though it apparently will feed on sugar maple and oak, we only heéeiihgon red mapldeaves

We do not expect this outbreak to last long, nor do we anticipate any significant forest damage from it.

LWL

\ Y '3 =2 AW »
A red maple stripped of its leaves by the
greenstriped mapleworm 2025(photo by Victoria Jari, Minnesota DN
\
|
|
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Areas with defoliation in 2025 from the greenstriped mapleworm.
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Hackberry engraveraused mortality observed in Steaansi NicolettCounty

Hackberry engraveiScolytus muticyds abark beetle native to NortiAmericathat infestscommon
hackberry(Celtis occidentaljs Typically, hackberry engraver is considered a secondary pest, or one that
does not cause significant damage to the host tree. Damage caused by this insect freqoeunttyio
individual branches of unthrifty or stressed treemd management is usually not warranted.

In 2025, weeceiveda report of hackberry mortallt)occurrlngacross approxmately 1/4 acet a
Stearns County parkver 60% of S : '
hackberry in this stand were killed, and '\ 'S
most of the surviving tres exhibited
signs of partial infesttion (e.g, strip
attacks and branch deathYlany of the
galleries we observed appeared to be ag .'~'
least a year old, suggesting that the peé ‘3‘
of the outbreak was not in 2025, but
possiblyin 20230r 2024. We surrise i o
that this outbreak may have been inciteg s‘»‘
by severe summedrought conditionsn
2023 At the time of observation in 20255
there were no actively invading beetles | &
found in living trees, suggesting that a
return to more typical precipitatiomi !
2025 mayhavehaltedthe perpetuation
of this localized outbreak.

Nicolett County, numerougbut

scattered)deadunderstory hackberry g ;
trees were discovered with abundant 4-’\:;- .i‘
hackberry engraver galleries. As in r & &
Stearns Countythe damage appeared tog 43
be at least two years old, anb active > e
infestation was observed in 2025. \k-* i

Hackberry engraver galleries on the exposadwoodof adea
hackberry tree.
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Larchcasebearecontinueswith historic defoliation levels

Larch casebeardColeophora laricellds a nomative caterpillar that feeds on tamarack needéesl
can cause extensive defoliation when populations are HRgitords for larch casebearesfdliation
started in 2000In 205 we mappedabout 36,700acresof defoliationby larch casebearexcrossl2
counties. This was glight decreasérom 2024 when we mappedpproximatelyd4,800 acres.

However, @&foliationmapped inthe pastthree years is a significant increaseer all prior yeargsee
graph on next pageYhis maybe due tohigher temperatures the prior growing season, higher
precipitation in spring, and warmer late falls and winters. According to recent resehesie climatic
factors alongwith decreasing natural enemy populatigmsayhave resulted in theecentlarch
casebearer population increase.

We expect to map defoliation from larch casebearer next yPafoliation stresses trees, but we have
not documented anynortality directly due to repeated defoliation by casebearer. It is possible that
stress from casebearer defoliation coydcedispose tamaracks to mortalifyom eastern larch beetle.

&‘} N

Larch casebearatefoliationis shown in the foregrounalong Highway 2 in Itasca Coungjune 2025
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Sawly defoliationon aspenn northwest Minnesota

In late summer, a patch of young aspen on the south end of EIm\Wadtife Management Arem
aAyySazidl Qa y2 NI Ksho#eédinoticeabNHefoliafiobause®byzy shwtljikely a
Fallocampuspecies. This damage was seenoss an estimated¢d acres. The affected saplings
displayed the characteristic thinning and skeletonized leaves typical of sawfly feeding, with some stems
nearly stripped of foliage. While lateeason defoliation often allows trees a chance to recoker t
following year, tie concentration and extent of feeding in this stand suggest that continued monitoring
will be important. Assessing foliageowth next springand looking for repeated defoliation in the late
summerwill help determine whether the young aspen experience any lasting stress or growth impacts
from the sawflyfeeding While sawfly defoliation on aspen is unuspiais not unheard of in Minnesota.

In 1992 Nematussalicisodoratudarvae defoliated abut 2 acres of aspen in Crow Wing Couryd in
1991, aNematus species was reportefiteding on poplars in the Metro Area

Sawflesactively defoliating asperMarshall County, 2025
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Pine bark beetlasot a big problem in 2@&2

Pine bark beetledfgsspp.) arecommon pests of pine, and in Minnesota thasternfive-spined ipslps
grandicolli$ and the pine engravets pin) are common inpine standsthroughoutthe state. Ips
speciestend to be nonaggressivepreferring trees that are stressed by drought, disease, overcrowding,
or other insectsWhenconditions are rightlpsbeetle populations caachieve regional outbreakat

which point they are capable of killingfghes or pockets of host trees.

Because symptoms of bark beetle infestatidten d2 y iedome visiblantil autumn (after aerial
surveying is conductediewly infestedpines usually cannot beletectedby aerial survey until the
following year Qutbreaksoften occurduring years of extreme droughdswas observed anteported in
1976, 1987, 1988, and 202espiteheightened drought conditioni;m 2023, no extensive pine bark
beetle damage was recorded in 20Eom 20222023, recorded acres of pine bark beetles fell by 50
percent and from 20282024 recorded acres fell again by §ércent. In 205, there were
approximately668acres of pine bark beetle damagecorded maostly in central Minnesotal his
represents a slight increase in activity, whiohy be due in part to latent drought stress from previous
years.

Ipsgrandicollisviewed through a microscopeollected froman infested pine in Pine County
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Spongy motlrapping and treatment summary
Spongy mothl{ymantria dispar dispaiis an invasive
forest pest that feeds omany plantspecies, including
aspen, oak, and birch. Populations of this invasive ar’;
slowly encroaching upon Minnesota from the east, big
they have not yet established to defolidt&rge,
forestedareas. However, very small pockets of
defoliation have been discovered. One location was
Palisade Head along the North Shore in 2021. Once
populations are large enough, outbreaks can occur
every 8 to 12 years. Defoliation stresses trees, and
heavy andepeated defoliation kills trees

TheMinnesota Department of Agriculture (MDA)
implements a national program in Minnesota to slow
the advancing front of the spongy moth population.
Program detailsincludingsurvey result@and proposed
treatment zonesQl y 6 S ¥ 2 dafddgyangth
website

. i A e I WA
Trapping surveys Spongy moth egg masses foundlatige C.R.
Survey staff from MDA trap male mathnnually.In Magney State Park.
2025,0ver21,000traps were set across the state,
more than the prior year. Despite more traahout 85% fewer moths were captured in 2025 than in
2024 Over half of all captured moths were from traps placed in Houston County, St. Louis County, or
Winona County.

TheMDA, DNR, and others are findimgpre spongy mottegg masses in northeast Minnesota over time,
which indicates northeast Minnesota could experience outbreaks in ceatais TheDNR Forest
HealthProgram utilizeserial surveysind reports from forestry professionatis detect outbreaksIf

there were larger outbreaksye would report them hereln 2025, just a small number of egg masses
were foundduring surveyén Cook and Lake counties.

Slow the Spreatteatments

MDA aerially applied treatments to suppress spongy moth populations in 2025 as part of the national
Slow the Spread program. They treated populations with mating disruption pheromones in 30 spray
blocks, totaling about 105,000 acres, in Aitkin, Carltdimé&ie, Houston, Itasca, Pine, St. Louis, and
Winonacounties during July 2025.
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https://www.mda.state.mn.us/plants-insects/spongy-moth
https://www.mda.state.mn.us/plants-insects/spongy-moth

Mapped area impacted bypricebudwormtakes a big dive in 2025

Spruce budwornf{Chaoristoneura fumiferarjas a native caterpillathat defoliates balsam fir and white
spruce.lts recordedmpactwasaround182,000 acres in 2025. This is most likely a significant
underestimate of the actual impact, primarily due to poor survey timing and conditions. Smoke from
Canadian wildfires delayed surveys past the optimum time to see spruce budworm damage, and during
surveys, smoke decreased visibilithetrue impact is suspected to be similar to that of 2024 based on
field workand reporsfrom field staff.

In 2024,708,000acresof spruce budworm damage was recordd@thatwas thehighest amount of
damage mapped since 196Ihe main outbreak is stili the northeasten counties ofSt. Louis, Lake,
and CookThisinsect has caused defoliation and mortality on 1.4 million acres since P@tito that,
an outbreakimpacted537,000 acres from 20£2019 overfar eastern St. Louis County and western
Lake CountyThe Camp House and Jenkins Creek ifirdday 2025vere inthis areathat hadolder
spruce budworrcaused tree mortalityThis mortality createduels,which likely exacerbatefire
conditions.

Outbreaks in a specific area in Minnesota typically 1g&06years, which is about the amount of time
balsam fir and white spruce can withstand feeding. After outbreaks subside in specific locations,
budworm will cycle back about 860 years later. Outbreaks of spruce budworm occurred in the past

and now may be exacerbated by 20th and 21st century fire suppression. Fire suppression allows fir and
spruce forests to grow denser and older, benefiting spruce budworm.

Damage is expected to continue for the néxb 7 years inLake and Cook counties

Potential fire fuels due to spruce budwemaused tree mortality near Boot Lake in the
Boundary Waters Canoe Area.
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Diseases

Minimalbur oak blighin 205

Bur oak blight was reported far less in 2025 than it was in 2024 and does not conssigtefeant tree
health concern in Minnesota. Higher than average precipitation in spring of 2024 throughout much of
the state produced conditions conducive for extensive bur oak blight development, but with a return to
more normal precipitation levels 025 we saw a reduction in bur oak blight occurrence. We have
observed heavy bur oak blight infection defoliate individual bur oaks over many consecutive years
without causing mortality. In such cases, bur oaks produce healthy leaves the following l$psing.
possible that severe and repeated infections could make trees more susceptible to other agents of
mortality. We have observed that previously weakened bur oaks, (hug.to construction damage) are
more susceptible to bur oak blight than their neighbors.

Total Precipitation Total Precipitation
Departure from Normal - Departure from Normal

May 2024 May 2025
2
il
0
-1
-2
-3
inches inches
MNDNR State Climatology Office, 06-10-2024 MNDNR State Climatology Office, 06-03-2025

Mapscomparing departure from normal precipitation levels in May of 20&#) and 2025right). Reduced May
precipitation is associated with lower levels of bur oak blight, as was observed in 2025.
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Diplodiasurvey results frortine MinnesotaState Forest Nursery

Diplodiacollar rot and shoot blight, caused by the fundRiplodia sapineaareoften lethal diseasgto
stressed outplanted red pine seedling$ispathogenis endemic to Minnesota. Sources for Diplodia
infection in outplanteded pine come from nearbpines slash, or from the nursery itseliplodia can
also cause latent, or hidden, infections that do not result in disease until trees become strélssed.
Minnesota State Forest Nursemyanages Diplodia by applying preventative fungicide, scouting for
symptomatic trees, and culling sick pines.

From 201¢2024, the Forest Health team and University of Minnesota Plant Disease Clinic assessed the
latent infection rate in red pine nursery stodBue to longterm low latencytestingrates and analysis by

the Forest Health team showing that visual symptoms can be a better indicator of latent infections than
the actual latency test, visual survey for shoot blight took place in 2028t half a million seedlings

were surveyed for potential symptoms caused by Diplodia. We found thagedcentof red pires had
potential symptoms of Diplodia. Extrapolating from lab analyses, we estih@afd percentof seedlings

in nursery beds, on average,dBiplodia. These sick seedlings will be culled during packing.

To put the 2025 result into context, 2ercentof three-yearold seedings had shoot blight from

Diplodia in 2016, which was the last year when Diplodia exceeded an acceptable threshold. That 2016
symptom rate welbexceeds the 0.percentrate in 2025. The outbreak in 2016 was due to extreme
weather events, promoting widespread Diplodwection. This resulted in both Minnesota and

Wisconsin statdorest nurseries having to destroy entire infected fields of red pine.

Forest health staff planning the Diplodia assessment.
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Oak wiltrange did not expand significantly in 2025

Oak wilt is a nomative, fataloakdisease that haspreadslowly northward in Minnesota sindae

1940s. We estimate that he diseasecoversalmost50%2 ¥ (1 KS & i | ( §roghertNdBdR 2 | |
northern pin, and black oaks).itcommon in eastentral and southeast Minnesofalack area in map

on next page As an invasive speciesk wiltisuniquein that it spreadveryslowly across the state
andthere areseveral different ways to control @n individual sites

Toslow the spread of oak wilt northward into uninfected forests, we prioritize early disease detection,
outreach efforts, and managemeirt areas north of where oak wilt is common

Earlydetectionandmanagement

Oak wilt washot found for the first time in anypew countesin 2025. The most significant new finds of
oak wilt were on the west side of the Mississippi River in Morrison County, approximately 3.5 miles
southwest of the closest confirmed oak wilt, and 5 miles to the northeast of the closet confirmed oak
wilt in east-central Pine County.

The private poperty owners in both newly detected areasMorrison and Pine countientrolled the
disease in autumn 202%®xcept for one pocketpr which management plans are still formir@nntrol
efforts for severahewly identifiedpocketsalso took place in Lake Maria State Ravkile aboveground
control took placeat St. Croix State Park. Some newly identified pockets in St. Croix State Park are
scheduled for control in 2026

Rapid response project

Minnesota DNR Forest Healpartneringwith the USFSMichiganDNR and WisconsiDNRon

research to evaluatthe effectiveness of a rapid control procedure for singdelatedoaks infected
abovegroundy oak wilt A total of36 experimentalkreatmentswere applied in Minnesota from 2022
to 2024.Through 2025¢ver half have failedo contain oak wiltThese results mirror Wisconsamd

aA OKA 3 y st froEha wefki@ne in Minnesotagwonclude that this procedure is unlikely to
work for northern pin oaksVe willcontinue tomonitor the effectiveness of thé6 treatmentsthat

have not failed yet.
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Oak wilt is common in the black zomdue wints represent oak wilt disease centers outside the black dMany
of these spots have been controlled and are being monitored.
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Septorioides needle bligstill present on white pine in northeast Minnesota

In 2023a needle pathogen was commonly observed on white pine in northeast MinnesSibtae

samplessenttdl KS | YyAOGSNBRAGE 27T didcyigldedti® tuhg® pathoger y i 5Aa S| & ¢
Septorioides strobiThis pathogen is one of several responsible for white pine needtagda, which has
beenproblematicin northeastern parts of th&JS

Symptoms have been observedery year since it was first observed in 2@28ortheast Minnesota
Symptomatic trees were much less noticeable in 20842025 symptomatic trees were noticeable
again but not as evidenas they were ir2023.For the past three yeaysrees displaying symptoms were
in the same countieswhich included Aitkin, Itasca, Koochiching, and St. Louis.

This disease causehblorotic (yellowingplder -
needlesand subsequent diseased needle los:
Abovenormal precipitation during needle
elongation in spring promotes infection by
SeptorioidesDisease then develops and is
noticed the following spring and summen

the 1-yearold needles May through July
precipitation was aboveormal in 2022 and |
2024in the affected countieswhich is why
we observed a lot of Septorioides needle
blight in 2023 and 2025.

Overal] needlediseases like Septorioides
needle blight are not concerningnlessthey
cause severe infection for seveminsecutive |
years.A smalihumberof trees withheavy
infectionwere observedn 2025(see photo)
This disease and possible other white pine
needle diseases will be monitored in
upcoming years.

A avin ifected hite pine tree with Septorimdéerved
in Aitkin County.
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Declines and Abiotic Problems

Soring dieoff of someyoungornamental trees
Urban forestersand residentsn several Twin Citiearea ‘;
communities, Rochester, and Moorhead noted a concerning dleﬁ
off this spring of many catalpas, Kentucky coffeetrees, and \
redbuds, primarily planted in boulevardg years agorhese e A
iNBS& SAGKSNI RARY QG € SFF 2dz0 SE s AL ' - SI TSR
developed severe dieback. They werehalhlthy-lookinglast year. R R, ' o
Olderspecimen®f these species were unscathed. The Forest
Health team also received a few reports of similarly aged
crabapples andnaples leafing out and dying. There were a coup
reports of 2024planted trees dying, but those situations were leg
common.

Given the fact that different tree species showed the same
symptoms across a large area, steongly suspedhe cause was
environmental. Several weather events challenged trees in : o
impacted areas between summer 2024 and summer 2025: fall A caalpain Hennepin Cunuyuat did
2024 was amongst the driest and warmdbgre was a heat wave not leafout in spring 2025ihage

in mid-March 2025, and winter 2022025 was essentially courtesy of R. Mores Minnesota DNF
snowles.

The snowless wintds likely a major contributoto this spring dieoff. Snow acts as an insulator,

protecting roots from freezing and dying. Snowless winters (with belomwnal or neamormal

temperatures) are known for killing tree roots and causing landscape level declines of certain
4dz20SLIiAo0fS aLlSOASad 9ELISNIIa KelLRGIKSaAl S GKIFdG GKS
enough root systems to partially esmmsome of the freezing damage and to supply the needed energy

for leafout in the Pring.

Snow Depth
Feb 27,2025

Snow Depth
Jan 30, 2025

Snow Depth
Dec 26, 2024
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DNR EcoWat - State Climatology O fice, 12-26-2024 DNR EcoWat - State Climatology O ffice, 01-30-2025 DMNR EcoWat - State Climatology O fiice, 02-27-2025

Snow depth maps at the end of December 2024 (left), January 2025 (middle), and February 2025 (right). Dark
brownrepresents @1 inch of snowmapsfrom the Minnesota State Climatology Office).
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Aspen declineemainsat low levels

Forestsdominated by aspens NB a A Yy S &otindn Gepres¥ding @imost 30 percent of our
forests.Aspen declinat moderate levels is common in Minnesota, particularly in aspens ovee&Q
old. We mapped aboul9,300acres of aspen decline in 2B2luring aerial surveyan increase from
2024 when we mapped 12,600 acrésit closeto the average amount in the last 10 years

The causeof aspen decline are varied and ceh be attributed to one factorMost fatalaspendeclines
occurin foreststhat are predisposed by older age sub-optimal soilsjncited by drought or heavy
defoliation, and exacerbated by attack from opportunistiseases and insects

The large spendeclineevent that took placén 2008and 2009mainly went from northern St. Louis
County to Cook Countpspen @cline inthat zonespikedthe year following 14 straight months in
drought andfive years aftefour consecutive years afefoliation byforest tent caterpillarand large
aspen tortrix(2000;2003)

The more recen202052021 growing seasotroughtin northeastern Minnesotavasnot as long as the
20062007 droughtAlso,there has been no recerdutbreak of aly severeaspendefoliator. The last
such outbreakn northeastern Minnesotanded in2003.

300,000

250,000

200,000

150,000

Acres

100,000

50,000

Acresmappedwith aspen decline from 2005 #2025. No aerial survey was conducted in 2020.
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Derechalevastates forests near Bemidji and adds to the 2025 wind damage total

DNR and the USR&pped approximately 23,800 acres of wind damage in 2025. This is an increase from
6,400 acres in 2024. This large increase is partly due to a blowdown event in the Bemidji area on June 20
and 21. This blowdown event severely damaged about 11,600 forasted, mostly in Beltrami County
(seemap below. That total does not include most of the lightly or moderately damaged acres.

From 2000 to 2025, the average mapped wind damage in fohestdeerb,900 acres per year, but it is
highly variable. Peak years for wind damage in that timeframe are 2011, with 25,400 acres of damage,
and 2025. Thesgearsare dwarfed by the wind damage mapped in 1999, which was over 465,000 acres.

The DNR Forestry team around Bemidji put forth serious efforts at salvaging much of the damage
timber on statemanaged landThese salvage effortio just that, salvagéhe value otimber that would
otherwise be infested and degradeld some instances, they can prevent localized outbreaks of bark
beetles.Pine bark beetled§sspecies) and twolined chestnut borare predicted to invade severely
wind-damaged pines and oaks that remain unsalvaged [gast2026 but as long as severe drought
absentin 2026, undamaged foreséi K 2 dzbeRome significantly invaded.

:.iBagley

é. Percent of area affected
= iy = Light (1-29%) N
o 4 8 16Miles = Moderate (30-50%)
o s owo g mSevere (>50%)

Tree damageear Bemidji fronblowdown event.
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Large wildfires in northeast Minnesota in May 2025

From Januarthroughmid-November2025 databases held a tally of approximat&l330 wildfiresin
Minnesota,burning about 49,500 acres. This is significantly more than in 2024 when 13,000 acres
burned

Threelarge wildfiresan May 2025called theMunger Shaw, Camp House, and Jenkins Ghesdburned

1,600 12,100, and 16500 acresrespectively Thesdires started incentral andsoutheastern St. Louis

County during dry, windy, and recelaleaking warm conditions in millay. The severity dhe two

largerfires, Camp House and Jenkins Creeks undoubtedly made worse by abundant standing dead

fir and spruce from prior spruce budworoaused mortalitysee map on next page$pecifically, the

CampHouse Fire burned concurrent with the highest thetical wildfire risk from prior spruce

budworm defoliatior | OO2NRAYy 3 (G2 NBaSIFNOK &dzYYI NAT SR Ay (K¢
budwormR | YI 3SR T2 NB a i saxithdimfire potfentii® ahpbaximately Baears after

trees dig resultingin crown breakage and an arrangement of fuels that maxisfiee potential. The fire

potential peakwould have beempresent in the area that the Camp Housee burnedfrom 2022 to

2025.

The Greenwood Fire of 2021 also burribcbugh
prior spruce budworncaused tree mortality when
the fire fuels from budworm would have been at
their theoretical maximum.

Camp House Fire (photo courtesy T. Krueger).
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Case study examining northern red oak recovery from logging damage

A statemanaged foreson a wildlife management aresustained ample damage from loggithgring a
winter 2014;2015thinning operation The stand is in northern Kanabec County, dominated by northern
red oaks estimated &85 yearsold and averaging about 14.5 inches in diameter at 4.5 feet above the
ground and is part of a central diyesic oakaspen forest (MHc26) native plant communiBome
damage from harvesting operations is acceptable and unavoidebds, desirable for cavitgiwelling
wildlife, but too much promotes excessive decagducingtimber value andifespan of treesForest

health staff established a study tmderstandogging wounding impacts to northern red oaks.

A general assessment of the stand in 2018 found wounding was not associated with increased mortality
rates or dieback. In 2022entallied and measured wounds in fixeadius plots throughout the stanid

guantify wounding and assess recovery from wouMie.found that35 percent ofoaks hadsustained
wounds, andhe averagenitial woundsize was87 in? In 2022, 25 percent of the wouneéd treeshad
completely compartmentalizethe logging wound

In 2025, we again measured wound healimga randomnselectionof oaks. The initial average wound
size wad14in? (excludes an outlierBy 202563 percentof the treeshad completely
compartmentalizedheir wounds up from25 percent only 3 years prio©f the wounds that were not
yet compartmentalized, the average closure was 80% fnestly healed).

Also in 2025, we analyzed decay on a subset of wedadd unwounded oaks with an instrument

called a resistograph, which measures the resistance of the wemrdvounds where the resistograph
measured resistance equal to or greater thithe non-woundedcontrol trees, we assumed no decay

was presentHalf of the wounds we tested were fully closed by woundwood rolls and ¢edfuss

where the original wound size ranged fr&8¢115 irf. The otherhalf were not yet compartmentalized

and original wound sizeanged from 9Q564 irf. Ten years aftelogging, all of the compartmentalized
wounds had no associed decayed wood, even on trees with multiple closed wounds. On the other
hand, all wounds not yet compartmentalizhdd associatedecay. In one instanoghere the original
wound was 90 ify decaywas very advanced (i.e. no resistance detected by the resistograph) 5.5 inches
into the sapwood.

This is a small and informal studiysuggestshe majority of 85yearold northern red oaks will ndtave
decay from logging woundsade 10 years priovhen wounds averag@7¢114 in?. However, it suggests
that for a little over1/3 of wounded northern red oaks, decay from logging damage to the lower trunk
will have started within 10 years after wounding, and some of that degthype significantreducing the
lifespan of the tree
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Trunk damage from logging operations in 2qlEst). Woundwood rolls growing ovéwo loggingwounds (right).

A northern red oak that has completely compartmentalized logging wounds after 10 years.
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