Science Can Save Your Ash
from EAB
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Take Home Points

EAB can kill large ash trees that take decades to replace.

Early intervention can reduce losses

Long term protection with insecticides is possible and economically viable
Injection of emamectin benzoate once every 3 years is sufficient

Cost cutting measures like reducing injection ports reduces effectiveness
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Emerald Ash Borer

\_l Learn what to look for on potentially infested trees

and look-alike damage.
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Signs and
Symptoms
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Emerald Ash Borer | signs and symptoms

EAB attack produces a specific set of
symptoms and signs on ash trees.

Other factors may produce similar
symptoms and signs, however when these
are present in combination, a diagnosis of
EAB is almost definitive.

Thinning of leaves in the upper canopy

Woodpecker activity

Presence of S-shaped larval feeding
galleries under bark

Vertical splitting in bark

Presence of epicormic shoots

Appearance of D-shaped exit holes on

bark




Emerald Ash Borer | signs and symptoms

Decline usually begins in the top 1/3 of the

Thinning of leaves in the
canopy. Leaves may be lost or appear smaller

upper canopy than normal.

As more EAB larvae begin feeding in the tree, its
ability to circulate water and nutrients is
destroyed, causing branch decline and death.




Emerald Ash Borer | signs and symptoms

Woodpecker activity

Increased woodpecker feeding,
especially during winter months, is a
warning sign of infestation.

Woodpeckers are
very good at locating
EAB larvae under ash
tree bark. They
sometimes remove
pieces of outer bark
searching for them,
leaving lighter
patches on trunks of
infested trees.

k' Hole left by a woodpecker

that extracted an EAB

from its pupal chamber




Holes left by
woodpeckers
feeding on EAB




Emerald Ash Borer | Signs and Symptoms

Presence of S-shaped larval
feeding galleries under bark

These zigzagging feeding tunnels are
diagnostic of EAB in ash trees.

Feeding tunnels are packed with
sawdust-like frass, or insect excrement.




Emerald Ash Borer | signs and symptoms

Vertical splits occur
when larval feeding

i f causing it to die and
| split open.




Emerald Ash Borer | signs and symptoms

Epicormic sprouting

Formation of epicormic
shoots or “water
sprouts” at the tree’s
base, on the trunk, or on
large branches is a
stress response to loss
of leaves in the canopy.

Though leaves on these
thin shoots may appear
T lush and healthy, they

will not support the tree.

Heavy epicormic
sprouting, such as that
seen at left, often
appears just before the
tree dies.




Emerald Ash Borer | signs and symptoms

for Master Gardeners

“D" Shaped Exit Holes on Bark

Emerging adult beetles chew their way out from under
the bark through tiny D-shaped exit holes. These holes
are found on tree limbs and trunks.

Note their small size; they are about 1/8th inch wide.
Exit holes made by native ash borers are typically larger
and oval or perfectly round. By the time EAB exit holes
are visible on the main trunk, the tree is likely heavily
infested.




trees may have

many exit holes
close together
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Emerald Ash Borer | Life cycle

’ S \ Larvae form characteristic s-
underneath the bark

Oct - Apl’l' ’ shaped feeding damage




Rate of Ash Decline

Observed Ash Removals in Fort Wayne,
IN Support Doubling Model
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EAB Population and Ash Canopy Thinning
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THIRD EDITION
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http://www.emeraldashborer.info/

Effects of Insecticides on EAB Life
stages

Insecticide Toxicity of Poisoned
Leaves to adults

SRR

Imidacloprid No Yes Yes No No Sustained feeding
@ Dinotefuran No Yes Yes No No Afew bites
Emamectin No Yes Yes Yes Yes One ortwo bites

ST Benzoate

Azadirachtin No Yes Yes Yes Yes Nottoxic, but
reduces fecundity of
adults

Water carries the pesticide PURDUE




Characteristic Zig Zag Galleries




ow Long Does Protection Last?




Poor or worse > 30%

Good < 10% Fair > 120% and < 30% o
thinning

10% thin 309 thin

Purdueplantdoctor.com




" ONCE @ 3 yrs, 5 ml/DBH TreeAGE
| Avg DBH= 39 +3. 16 In. range=28-62,
10 trees per trt

wlied 2013, 2016
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Napkin Economics For Single Ash Tree
(30“"DBH)

® $2400-%$4400 -Replacement cost- $ 2,000-4,000, replant $400
® s100/year - Treatment cost- $300(@9%10/in) @ 3 years

® 24—44 years - Years until replacement cost reach treatment cost



Potential
Impacts of Long-term Study on A City

® 1600 tree forest

® Emerald ash borer cost calculator eablndiana.info

Link to EAB Cost Calculator
And IAA article



Ash Inventory (25,725 total in. DBH)
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Number of Ash Trees

1.5

Representative Forest with 1600 Ash Trees

Bulk Discount for Emamectin Benzoate Trt

4.5 9 15 21 27 33

Tree Size Class (DBH midpoint)

Cost of removal + DBH'  |Avg. Cost/DBH
1-3 % 14.00
3-6 $ 14.00

Stump grinding

(Actual Indianapolis —

Prices)

6-12 $14.75

12 -18 % 1z.00

18-24 |$=21.75

24 - 30 % 25.10

30 - 36 % z0.50

36 - % z6.00

Strategies
Reactive Replace Ash

Replace unsalvageable ash (poor)
Proactively replace ash

Replace over next 7 years
Save all trees with DBH > 12"
Optimize investment in larger trees
Replace the rest over next 7 years

Treatment Assumptions
Costs

$5.00/ in DBH
Frequency

Aggressive = every 3 years through yrio

Maintenance = @very 5 years
Treatments save 98% of trees
Annual mortality of replaced or saved tree is 2%

39

Replacement Tree Assumptions
Tree Size is 2" DBH
Trees Cost $400 to purchase, plant and stake




EXTENSION ENTOMOLOGY | EAB IN INDIANA

Emerald Ash Borer PURDUE
Cost Calculator EEEEEREERS

Welcome to the Emerald Ash Borer Cost Calculator 3.0

The calculator has been redesigned to help you and your community understand why it is more economical
to protect ash trees than to replace them. This version is driven by an EAB Invasion wave mode| that
assumes it takes & years from the time EAB is detected in your city until all the untreated ash can no longer
be savw a pesticide application. In this new version you can:

» Stage your response to an EAB invasion based on the percentage of ash trees that have lost more
than 30% of their canopy.

* Evaluate management plans that reduce the frequency of ash treatment after the initial wave of EAB
has passed through your forest.

* Compare the annual and cumulative costs and the size of the remaining forest over a 25 year period
for ANY management strategy that includes a mixture of tree removal, replacement, and insecticide
treatment.

¢ Generate and share electronic and printed reports of projected costs of up to 3 management

strategies at a time. ‘

Available at EABINDIANA.INFO




Delaying action kills trees

% of Trees Damaged or Lost Years w/ Years Until All Trees Are Damaged or
to Date EAB Lost to EAB
1% O1 7
2% o). G
4% ok 5
8% O4 4
16% ®5 3
32% Os 2
54% 7 1
100% 5 0

How long will you aggressively protect your trees from EAB? Default value is 10 years to
reflect the time it takes from when 1% of trees are beyond saving until all of the remaining
untreated ash trees are completely dead and unable to sustain and feed EAB larvae.




Aggressive trts @ 3 yrs; Maintenance trts @ 5 yr

Annual Costs for
Bulk Spray Bid

$5.00/in DBH

Highest annual cost

Reactively
Replace

All

Proadtively
Replace

All

Replace
<12

Lowest annual cost

Annual Cost Com

Over Time Wit% a 3% Discount Rate

arison in Today's Dollars

$447,635 —
$397,898 —
$348,161 —
$298,423 —
$248,686  — EARLY STARTYEAR 1
$198,949  — BEFORE DETECTABLE
$149,212 —
$99,474 —
$49,737 —
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time (years)
ALINIUdl COSL LUINTIPAITISULT 1T 10Udy S DUIIdIES
Over Time With a 3% Discount Rate
$624,088 —
$554,745 =
$485,402 —
e e LATE STARTYEAR 5
zz::;i ] 16% Beyond saving
$208,029 —
$138,686 —
= JANSRVANSIVANBRVAN
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Time (years)




Aggressive trts @ 3 yrs; Maintenance trts @ 5 yr Cumulative Cost Comparison in Today's Dollars

umu Iative COStS Over Time With a 3% Discount Rate
$1,097,037 = f
fOr $975,144 —
$853,251 =
Bulk Spray Bid A
$609,465 —
e EARLY STARTYEAR 1
B2 BEFORE DETECTABLE
Highest cumulative cost T
$121,893 =
Reactively
Replace
i Cumulative Cost Comparison in Today's Dollars
Proactively Over Time With a 3% Discount Rate
::TPIEDE $1,114,826 —
Feplne $990,957 —
<12 $867,087 —
Lowest annual cost Jadoei e
$619,348 —
$495,478  — LATE STARTYEAR 5
$371,609 16% Beyond saving
$247,739 —
$123,870 —
1 2 3 4 5 6 7 8 9 10 1M 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Time (years)



’Relative Benefits in Forest Size-Treated forest is largest

Total DBH Over Time

Aggressive trts @ 3 yrs; Maintenance trts @ 5 yr with 2% Ash and 2% Replacement Tree Mortality

33,368 —
29,660 —

257958 =
22,245 —

EARLY STARTYEAR 1
BEFORE DETECTABLE

18,538 —
Smallest forest 14,830 .
11,123 —
Feactively 7,415 _
Replace 3,708 _

All

Total DBH Over Time
with 2% Ash and 2% Replacement Tree Mortality

Proactively

Feplace
All 32,856 —

290905 —
Replace

=12

257555 —

21,904 —
18,253 =

LATE STARTYEAR 5
16% Beyond savi

f 14,603 =
Largest forest 10,082 i
7,301 =

3,651 =

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Time (years)



An Early Start is Critical for Success
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New Developments

e St

Improved Delivery

® 10%soln

® Quick Jet Air



Questions Up to Now?
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Urban Slowed Ash Mortality (SLAM)

® Treat 20% of canopy each year with 2 year insecticide to provide a
background of 40% toxic canopy.

® Beetles feeding to mature eggs will encounter toxic leaves and die before
laying eggs.

® This slows EAB population build up and rate of ash decline in untreated
trees.



Urban SL.owed A.sh M.ortality (SLAM)

® Treat 40% of canopy so that 40% is always toxic.
® Poison leaves kill adult females feeding on leaves BEFORE they lay eggs
® Slowed population build up slows ash mortality

Indiana Test
® 3 college campuses
® 40% treated

® Trees evaluated up to 6 years or until most untreated trees died.



* Treated Ash Trees
o Untreated Ash Trees
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Factors Influencing Ash Tree Survival in Urban SLAM Programs

Initial Tree health and EAB Abundance Ash species composition

( N )

F. americana F. pennsylvanica

\_ /L J

Proximity of Treated and Untreated Ash

Moribund

\Healthy




More ash survived in areas where treated and untreated trees were closer together

Latitude




Factors Influencing Ash Tree Survival in Urban SLAM Programs

-

Tree health and EAB Abundance

Moribund
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\Healthy




Initial control trees
>30% thin = 16%

Unsalvageable Ash Trees (%)
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Initial control trees
>30% thin = 51%

INDIANA UNIVERSITY

Unsalvageable Ash Trees (%)

Indiana University, Bloomington Indiana
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Factors Influencing Ash Tree Survival in Urban SLAM Programs

Ash species composition
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=t Friamectin benzoate

Ash Survival: White > Green [~

=== Predicted in absence
of freatment

Terre Haute White Ash Trees

100 $—= e —.\'/‘
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Terre Haute Green Ash Trees
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Factors Influencing Ash Tree Survival in Urban SLAM Programs

Initial Tree health and EAB Abundance Ash species composition

( N )

F. americana F. pennsylvanica

\_ /L J

Proximity of Treated and Untreated Ash

Moribund

\Healthy
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