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= Kehiucky is home to ‘nearly 13 million acres of some of the nation’s most diverse

~-woodlands. Yet, this valuable resource is under attack. The most severe threats to

Eour forests are insects, diseases, invasive plants, and bouts of extreme weather. This
document touches on the most influential of these disturbances and provides an up

s-io -date review of their impacts within the Commonwealth over the past year.

EF4 tornado damage to forestland within Land
Between the Lakes National Recreation Area.

Damages from this native forest pest, the

—_ - < oak lace bug, were widespread in regions of

S r— & P &

= porthern and central Kentucky this year.
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O HWA detections in 2021

@ HWA detections before 2021

O Uninfested Counties
Native Range of Hemlock

Duchimer Ths map Sepicts cOrbes wih estalsned HWA

‘3hauld not assume hat Pighighted Infested courties are.
entrely infested.
Map Produced by
USOA Forest Servce 31672021
Updated 162021 AKS- MFO

[ Confirmed HWA infestation

|:] Hemlock range

Figure 7: Laricobius osakensis, a species of predatory beetle that spe- Figure 6: Chemical treatment of hemlock
cializes on HWA (adult pictured on the left, larva seen on the right) : using a soil drench technique




—  NATIVEINSECTPESTS —

Exotic pests aren’t the only insects damaging our woodlands. There are also a number of native-insect pests
that locally impact our forests every year. Yet, the significance of these native pests fluctuates overtime. While
m— these native insects typically don’t cause the same level of damage as their non-native counterparts, they can
become an issue when coupled with additional siressors such as drought.-KDF is constantly on the look-out for

damages from such native pests.

—Afferan ex.tensue oulb:eak-of thls naTve.fnrestequst year, .relahuély_mmlmql dqmage wa.sEeteded—m 2021 n
= 2020 cosmetic dqmage from this native fly species was detected across the entire state, whereas-thns year, damage
was sporadic and not widespread. The female fly is the cause of the shothole appearance in leaves, hence the
common name for this insect (Figure 8). This unique damage type is created during her feeding-and oviposition =
through the use of her needle-like ovipositor on swollen buds just before leaf-out. As the new leaves expand, the -
- —puncture holes magnify. The juvenile form-of this insect; @ maggot, also causes further damage to the foliage-of the -
_':. host tree by mining ‘within the tissue as it develops Red and white oaks alike displayed the shothole signature in- - =
central, westem .and eastern Kentuck)Lcountles (Figure.9). No formal surveys took place to record this damnge in_ .

Figure 9: Shothole Signature in Shingle Oak

During the late summer months of 2021, we had yet another native forest pest cause noticeable damage to
frees across the Commonwealth. Browning oak trees were observed across the northern portion of the state
during general monitoring efforts, in addition to, outside reports from field branch staff and private landown-
- - ers. Upon closer examination, feeding damage from the oak lace bug was found to be responsible. Further

= detection surveys were used to determine the -extent of damage from this pest. The majority of northern
Kentucky and some parts of central Kentucky, primarily along ridgetops where mature oaks are common,

: saw atleast some level of damage: This should only be a cosmetic problem with no impact to the tree’s

:j‘_ vigor. However, this damage paired with recent exireme weather events could potentially lead to future
decline. For more information; please see the pest alert-on the following page.
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IVEINSECT PESTS—

| The Issue:

Over the past month, we have noticed browning oak trees (Figure
10) across the landscape. After completing ground surveys and col-
| |lecting samples, we have identified the culprit o be the native forest
5} | pest, the oak lace bug. -

A

l

= | Identification and Biology:

M

. | The oak lace bug is a native forest pest. They are within the Hemip-
s teran insect order and therefore are equipped with a piercing/
sucking mouthpart. Adults (Figure 11) are 1/8” long and light brown

n

- with dark spotting along the wings. The juveniles or nymphs are Pt
=1 | smaller in size, darker in coloration, and are covered in spines. Each ==
= female lays 25-50 eggs on the lower leaf surface which will hatch —

-} | into nymphs (Figure 12) that feed together with the adults as they
1 | grow. Several generations occur each year and they overwinter as
sl adults.

113

~—==1 | Hosts:

n

= All species of oaks, with preference for the white oak group, as well
as other hardwood species. Damage during surveys was mainly

1~ seen on chinkapin oak. —
——t— —
=] Symptoms: =
-;. Symptoms begin as light stippling of the foliage (Figure 13), but can o

~+1 | progress to complete bleaching (Figure 14) of leaves from the top -
<4~ down. Leaf drop can occur with heavy damage. - —
—~| | Distribution: ——

" Feeding damage from this insect has been observed in the following
counties: Franklin, Owen, Carroll, Gallatin, Boone, Jefferson, and

n

— - e [ —
— Figure 14: Bleachin | —
-~ Shelby. If you see any additional damages, please report. oy 9  —
e o
i — e T ——
-] R dipenaation Figure 10: Browning Oak Trees ——

4 | No management is needed as frees can typically handle this type
“| | of feeding damage and should bounce back next year.
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“INVADERS ON-THE HORIZON

— There is also a myriad of pests that have yetto make their way into Kentucky. These looming threats would
cause extensive damage to our forests, which is why they demand our altention and awareness. These pests
— may never make it fo Kentucky. It all depends on the quarantines put in place by the federal government and
additional regulatory efforts by various state and private stakeholders. Even under these strict guidelines, we
each must do our part to ensure that we aren’t moving infested material.
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- .L)Lmanma dlsbar,_o]"fhe m‘oihformerl;cknown‘asgyp.w moth |s.gemng‘a new_common ndme. It will nmu_Be referred to =
_— asthe spongy moth. The authority on this matter, the Entomological Socie ety of Amencc will no Ionger recognize the
old name and encourages others to do same.

The spongy moth ca-te-rpillar is an aggressive defoliator that possesses a strong preference for oak species (Figure 15).
—__This is unfortunate for our state since-the predomina niioresf-t*pe‘here:ls_aak-h*lék‘oﬁy—whlch:cdvers 76% of ourwood--
~ lands. Spengy moth surveys have been conducted since 2005 through various agencies and programs. Thankfully-this

_..pestis not yet established in Kentuck kx..s‘a]lhgug.lm.hqs been ._e.ie.ded_e._mve y.ear_mgs s_mm.ﬂa_heggn The USFS __

= iraps were found across 15 counties with a total ¢ of 30 moihs captured. Courﬁ;es-VVIih positive traps i __nclude Baih Boone
Campbell, Clark, Elliott, Fayette, Harrison, Jefferson, Lewis, Rowan, Scott, Floyd, Lawrence, Martin, Pike. Positive frap
catches were up from 7 moths captured in 2020, yet substantially lower than 68 moths in 2016, and 171 moths in 2015. =
This is an excellent exqmple ofa successful early deiechon and rqpld response system The efforts of the STS program

-—theke—H'ms pesfafbayaﬁdiﬁeﬁré‘ssmebﬁ«entuckymb‘) e e e
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—— Figure 15: Spongy Moth Caterpillar 4 » » » //

Slow the Spread Program
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Figure 16: Spongy moth populations *color gradient indicates moth numbers

il (darker colors = more moths) and the blue line is the STS boundary




p— ASIAN LONGHORN-ED BEET—LE- S ——

e

— sapwoodfor ashort-period-of time before moving into the heartwood. When adults emerge; they-create noticeably —

—INVADERS ON THE HORIZON" =
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—The Asian Ionghorned beetle (ALB) conhnues fobea pofenhal _pest of-concern for Kenfucky ngure 17LAI1hough ALB
" has not been found v!ﬂhln the Commonwealth, in 12011 it was discovered in  Clermont County, Ohio, a mere 10 miles

from our northern border. More recently, ALB was confirmed in Charleston County, South Carolina in June 2020. Eradi-
cation efforts are currently underway. Here are the common signs of ALB activity. The females chew oviposition pits

on host trees, most commonly maple, and lay a single egg beneath the bark. Then the larvae hatch and feed on the

round exit holes that can be as Iarge as a dime (Flgure 18) KDF conhnues to work wmrvarlous qgenaes to educuie
— the.pubhc on ALB ldenilﬁcaimn.and sxgnsofmtestahon__

Figure 17: Asian Longhorned Beetle Adult

UGA1262001

— SPOTTE_D LANTERNFI:YL —

__insect to the US with.origins f:om_Asm..legs.nnhL.tusi = -_.-.M

.*..uge e from thwgc.ts.aggzegaie_teedmbehaxm:.. =

The spoﬂed Idnternfly (SLF) is a relcﬂlveIer invasive

~_discovered in Pennsylvaniain 2014. It.can be de-""

-~ —scribed as beaufiful, but-itis-also dangerous (Figure——

19). Don't be fooled by its name, this insect isn't a fly
at all. It is actually a hemipteran which uses its char-
acteristic, piercing and sucking mouthpart to-steal
nutrients right out of its host plant. It is thought that the
tree of heaven-is their primary host species, but they-
also show-preference towardsred-maple, black wal-
__..hut, and various other frumng frees andvines. Dam- ~

~.can weaken the host, leaving it susceptible'to other -

-~ —stress agents. These insects-also produce ample ———

.__.ieste.d_qreas.ﬂﬁlguce.zn)_.. - =)

amounts of honeydew, or liquid excrement, that
transforms into black sooty mold. Although the SLF
hasn't been found in Kentucky, it was recently discov-
ered just two miles north of the border in Vevay, Indi-
ana in July-2021. Currently, there isno federal quaran-
tine in place for this pest. Yet, some-states have taken
it upon ihems‘elves s fo provide regulahohs for their in-

Figure 20: SLF Distribution Map *blue areas indicate infestation, purple dots are locations
were SLF have been found, and the red line shows the state quarantine areas
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Spotted Lanternfly Reported Dlstnbutmn

Update

OH
'

NC

d July 26, 2021
Ny

MA 3 e—

PA/ - =B

VA

individual finds of Spotted Lanternfly.  [NNNEG
. No infestation present

Spotted Lanternfly infestation present.




=——— DISEASES ——

_ _THOUSAND CANKEBS Q|§_E_A§§‘ 55 <> e T — " D TR P 3 3 <> ——
—_—— e e mame e ————— R S ———— e e i S
——_Thousand cankers disease (TCD) of eastern black walnut'is cuusedby’fhe‘fcm‘gar jogen, Geosmithia-morbida =~ =

-cmd its insect vector, the walnut twig beetle. It was first recorded in the eastern-United States in 2010. Yet, neither

- the pathogen nor the vector of TCD have been confirmed in Kentucky even though there have been confirmed
cases in the neighboring states of Indiana, Ohio, and Tennessee (Figure 21). A monitoring program has been con-
ducted within the Commeonwealth for many years, and thus far, no beetles have been found. In 2021, KDF did not
- deploy traps-to monitor for the-walnut twig beetle associated with TC_B _(_F gmeﬁzj_ﬁaﬂeyet new _g_oum:l SI.IEEE¥L
—.and-frapping efforts will confinue in the 2022 fleld season. .. ...

- —— - - - —— - - - - ——

— S

= TCD confirmed
_;, Quarantine issued
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"B'ACTERIALI;E’?’SCORCH e e

Bacterial leaf scorch (BLS) is vectored by various leafhopper and treehopper species and it affects multiple tree spe- -
cies including elm, maple, sycamore, and oak. This disease is common on many urban landscapes throughout the
— sfaie:Ih_:s_\cam:numerouﬂandnm_ne:s.and pgﬁnermgstate:ngenmempoﬂed'ﬂnmssne,medommanﬂyfmmnnimi—
. Kentucky.-Symptoms include a scorched leaf appearance that presents itself in- July-and-progressively gets-worse.
as the disease progresses through the crown. Re- ™~
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Confirmed in:

[ ] 2019
[ 2020
[ 2021

@ |nitial county level confirmed location

Figure 25: 2021 Laurel Wilt Distribution Map

Laurel Wilt in Kentucky
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Figure 26: Foliar Symptoms of LWD [& =
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DISEASES —

LAUREL WILT DISEASE CONTINUED... = - —

—— —— —— —— ——

..,—-As-pre\uously.menhenod#he flrst-everaniected-spleebush ‘has bean.iou-nd-m#he wild. Th|u.steznbleryet excmng nm.. —
— smce post research had su_ggested that the- redbay cambrosm beetle didn't show a sfrong-preference for splcebush—ln "_-
thé’hborqfory sethng ‘We now have evidence from the field to suggesi otherwise. Please make yourself aware of the
following tell-tale signs as we need all the help we can get to find new locations of infection across the region. As you

can see, spicebush displays the same symptoms as sassafras when affected by LWD. Early fall coloration in the form of
golden hued foliage can be seen in the summer months (Figure 28). Frass toothpicks left behind by the beetle vector

litter the boles of infected spicebush (Figure 29). The iconic staining of the sapwood can be- seen.in the cross-section of -

~ this freshlxcut sample (Figure 30). And the final stages of wilt that dry ‘out not only the Ieaves but also the fruit, WhICh —
marks.the-lethal blow (Figure 31).. - _ P P P

o —— —~— —— ——— —~— —— L —~— —— ——— —~— —— —

El— ——— —— -

S S Figure 28: Early Fall Coloration in Spicebush [ Ry Lo ————— e — e —

Figure 30: Spicebush Sapwood Staining

0 SAVE YOUR SASSAFRAS N

Do you want to be part of a new forest health project that could help save thousands of trees? -

. | -

— There is promising research that shows certain fungicides can help stop the spread of the lethal fungus and —
_— protect healthy trees from LWD, but more field trials are needed. The University of Kentucky, in partnership 2

with the Kentucky Division of Foresiry and Bartlett Tree Experts, is looking for landowners willing to partici-

pate in a series of fungicide trials to protect our native sassafras trees from LWD. The results will greatly im-
prove our knowledge of how to combat this disease, help save trees throughout Kentucky, and influence
- the science and treatment options related to LWD for many years to come. -—

You are eligible to participate in the trials if you live in any of the positive detection counties. If you're con-

- cerned about your sassafras, but don’t want to participate in the trials, anyone can treat their trees! Please
- reach out for more information on how you can do this and for opportunities to get involved with our citizen
_— science program. INTERESTED? email Alexandra.Blevins@ky.gov or call 502-382-1720
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Beginning on February 10,2021 three consecutive winter storms, bringing all forms of precipitation (e.g. snow,
sleet, freezing rain, and ice), hit Kentucky over the course of a week’s time. The hardest hit counties included
Elliot, Lawrence, and Jackson which received approximately 0.4 - 0.7 inches of ice as well as additional
snow-accumulation. This was enough weight to cause severe damage to trees and power lines. The impact
fo these areas was so great that 44 KDF foresters were called to duty and deployed on 30 saw teams, in ad-
dition to 5 plow operators, to aid-in debris clearance from vital roadways and ‘power lines.
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While these counties received the brunt of the first storm, the bout of exireme weather continued within the
Commonwealth along with further damages. All regions of the state received some level of damage from
this trifecta of storms, but certain regions of the state were more severely impacted. The most critical damag-
es occurred in the eastern portion of the state..From Monticello in the south to Ashland in the north, and any
counties falling in-between these two locations, received the most extreme impacts.

T LSRR

!
.
!

HIUE

Ground surveys were completed in the northeast, which resulted in the following observations. Uprooted
pines along roadway edges were reported in Carter and Lawrence counties as well as injuries to hardwood
crowns in the area. These damages ranged from broken tops to branch damage. A threshold in branch di-
ameter size was observed, in that branches which were approximately eight to ten inches in diameter broke
most often. It is also important to note that this damage was not uniform across the landscape. In fact, it was
sporadic in severity and patchy in distribution. Evidence from Grayson Lake State Park suggests that aspect
and slope dictated the level of impact to trees in these mountainous regions. These two characteristics deter-
mined the amount of ice that accumulated on trees, with trees on steeper inclines collecting more which
also encouraged trees.to uproot more easily. Further aerial detection surveys of the widespread damage
resulted in the same findings. Another general observation made during the ground surveys was that edge
habitats and roadsides were also damaged more frequently. Smaller to medium-sized trees in these areas
had broken tops, whereas more mature trees had mostly branch breakage. Snapped branches tended to be
10 inches in diameter or larger, while smaller-sized branches were more pliable and able to bend with the
exira weight. This was a reoccurring threshold that was seen across the landscape during the broader aerial
surveys.
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Merely two weeks after these devastating winter storms that left some Kentuckians without power for several
days, the Commonwealth was hit again with torrential downpours. This precipitation event set records for the
state with new benchmarks established for the amount of rainfall over a short duration and historic levels of
flooding spanning from the west to the east. On February 28 heavy rains, in:addition to the recent run-off from
the snow and ice storms; started accumulating in all Kentucky River tributaries. Flooding occurred in all’loca-
tions, which resulted in the largest flash flooding event ever documented in the state record books.
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Extreme weather events that used to be few and far between are now becoming a common occurrence

year to year. While no major decline was recorded this year, documentation of these events will be essential

for future forest health monitoring efforts.
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2021 SEVERE WEATHER CONTINUED...

2021 was a devastating year for severe weather in Kentucky with multiple exireme events causing noticea-
ble damage throughout the Commonwealth. The year ended in the worst way imaginable with-the most cat-

. astrophic tornado outbreak in US history. Lives, homes, and whole communities were lost.

- On the night of December 10th into the early morning hours of December 11th, a massive storm system-

moved through the state. During this time, Kentucky was hit by 7 tornados. The National Weather Service
(NWS) confirmed a total of 21 touchdowns by radar as well as on-the-ground surveys. These supercells left
behind a path of massive destruction in their wake. Widespread dnd significant damage was recorded. The
final report from the NWS classified these damages, using the Enhanced Fujita scale, as ranging from an EFO
to:an EF4. An EF4 tornado has enough power to turn large vehicles into projectile missiles! And this is what
Kentuckians witnessed:-in the aftermath of this outbreak.

 The worst of these tornados, the long-track EF4, covered approximately 165 miles within Kentucky alone! It
- wreaked havoc in counties all the way from Fulton to Breckinridge, reaching top wind speeds of 190 MPH. A

state of emergency was immediately declared and KDF foresters were called into action once again. A total
of 36 foresters were deployed to aid in rescue and recovery missions in western and central regions of the
state. They removed debris, down trees, and broken limbs from powerlines and roadways to clear. access for
emergency responders. Over 11,000 disaster claims were made following these violent storms and we are
still working to clean up the residual chaos:

Once it was possible, our Forest Health Program got a drone in the air to inspect the severity of damage to

i our forestlands. As you can see from the images below taken in Taylor County, which was hit by an EF3, the
- damage was indiscriminate. The straight-line winds caused trees to completely uproot, tops to be broken,

trunks snapped in half,.and branches became -a mangled mess; After the drone survey, ‘an aerial detection
survey took place to track the worst damages within‘'each tornado’s path. The'damages seen from the drone
survey were mirrored during this broad-scale detection flight. In addition, it was observed that all species,
hardwoods as well as pines, and all age classes experienced some level of damage from these brutal winds.
Over 7,300 acres of timber damage were documented. Using the data collected during the aerial survey,
KDF was able to provide a. map of the county level damages to timber in western and central Kentucky. All
KDF Programs are continuing to work together to provide further assistance to our fellow Kentuckians affect-

' ed by this tornado out- -

- break. Once landowners - : ] . Sk,
are ready fo reforest their Acres of Estimated Timber Damage
- - io) ol
lands, we will be ready December 10 & 11 Tornadoes  Nav’4
 oF ¥O

and waiting to serve.
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. FOREST HEALTH ASSISTANCE IN KENTUCKY

Brought to you by:
Alexandra Blevins
* KDF Forest Health Specialist

Kentucky Division of Forestry
Sower Complex ’ alexandra.blevins@ky.gov

| 300 Sower Boulevard - 4th Floor SE (502) 382-1720 ,
Frankfort, KY 40601 —_— —
o http://forestry.ky.gov ' = = —
(502) 564-4496 COOPERATIVE
EXTENSION
SERVICE

University of Kentucky Forestry Extension
Thomas Poe Cooper Building —
730 Rose Street : UNIVE u.n Ty :) + —
Lexington, KY 40546 )

forestry.extension@uky.edu KENTUCKY. 7

(859) 257-7597 College of Agriculture,

Food and Environment

John P. Rhody Nursery
Gilbertsville




