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Tar Spot Yearly Distribution
2015 to 2024
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My 10 Points after Seven Seasons of Tar Spot

Every year has been different — disease triangle!

Scouting is critical

Host resistance is important

Fungicides will work, but tar spot shows limitations

Timing is critical — can be too early or too late

ROI — understand the numbers on 1x vs. 2x applications

Corn will never be 100% clean at the end of the season — see #4
Stewardship is important

. Use the tools

10. Keep asking new questions
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My 10 Points after Seven Seasons of Tar Spot

1. Every year has been different — disease triangle!
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| Disease Triangle

Susceptible host:
¢ Plant species
¢ Variety/hybrid susceptibility
¢ Growth stage

Virulent pathogen:
¢ Overwinter?
¢ Endemic — already
present in soil/debris
¢ Spore movement

Favorable Environment

Favorable Environment:
e Temperature
* Moisture

¢ Leaf wetness
© Telenko 2024

Survey of Tar Spot Incidence (% of plants)

End of Aug through early September

Source: Waibel, K., Goodnight, K. M., Rocco da Silva, C., Bonkowski, J., Creswell, T., Poudel, P., Quinn, D. J., Ruhl, G., Shim, S., Weaver, J. C., Wise, K. A., and Telenko, D.
E. P.1* XXXX. Tracking the distribution and risk of tar spot of corn in Indiana from 2015 to 2022. Plant Health Progress. In press.
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Examples of tar spot severity on leaves
0.1%, 2.5%, 15%, and 25%

Source: Waibel, K., Goodnight, K. M., Rocco da Silva, C., Bonkowski, J., Creswell, T., Poudel, P., Quinn, D. J., Ruhl, G., Shim, S., Weaver, J. C., Wise, K. A., and Telenko, D.
E. P.1* XXXX. Tracking the distribution and risk of tar spot of corn in Indiana from 2015 to 2022. Plant Health Progress. In press.
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Survey of Tar Spot Leaf Severity (% coverage on leaf)

End of Aug through early September

Source: Waibel, K., Goodnight, K. M., Rocco da Silva, C., Bonkowski, J., Creswell, T., Poudel, P., Quinn, D. J., Ruhl, G., Shim, S., Weaver, J. C., Wise, K. A., and Telenko, D.
E. P.1* XXXX. Tracking the distribution and risk of tar spot of corn in Indiana from 2015 to 2022. Plant Health Progress. In press.

© Telenko 2024
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Survey of Tar Spot Index (Incidence x Severity)

End of Aug through early September

Severe Epidemic
and yield loss

Late disease —
little/no yield loss

Source: Waibel, K., Goodnight, K. M., Rocco da Silva, C., Bonkowski, J., Creswell, T., Poudel, P., Quinn, D. J., Ruhl, G., Shim, S., Weaver, J. C., Wise, K. A., and Telenko, D.
E. P.1* XXXX. Tracking the distribution and risk of tar spot of corn in Indiana from 2015 to 2022. Plant Health Progress. In press.

© Telenko 2024

Weather Matters for Tar Spot

e Temperature is critical:

v'Optimum conditions when extended periods (30 days) of mild temperature

(64-73°F; 18-23°C).

v'Monthly temperatures that exceed 73°F reduce tar spot progression.

* Moisture plays a role:

v'Moisture important in process to aid spore germination

v'Tar spot developed when relative humidity under 90% over 2-3 week span

v'Extended periods of excessive moisture (RH > 90%), especially at high
temperatures, can hinder disease progression.

 Use Prediction Tool: Tarspotter

Source: Webster, R. W., et al. 2023. Tar spot prediction in corn: The weather matters. Crop Protection Network. CPN-5012. doi.org/10.31274/cpn-20231220-1

© Telenko 2024
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Temperature

Severe Epidemic
and yield loss

Late disease —

little/no yield loss

© Telenko 2024

Figure 4. Temperature (°C) departures from normal for Indiana counties in favorable conditions (2021) and less favorable conditions (2022) based on tar spot
disease severity. The maps were created by the Midwestern Regional Climate Center at Purdue University (mrcc.purdue.edu).

Source: Waibel, K., Goodnight, K. M., Rocco da Silva, C., Bonkowski, J., Creswell, T., Poudel, P., Quinn, D. J., Ruhl, G., Shim, S., Weaver, J. C., Wise, K. A, and Telenko, D.
E. P.1* XXXX. Tracking the distribution and risk of tar spot of corn in Indiana from 2015 to 2022. Plant Health Progress. In press.

Precipitation

Severe Epidemic
and yield loss

Late disease —

little/no yield loss

© Telenko 2024

Figure 3. Precipitation (mm) departures from normal for Indiana counties in favorable conditions (2021) and less favorable conditions (2022) based on tar spot
disease severity . The maps were created by the Midwestern Regional Climate Center at Purdue University (mrcc.purdue.edu).

Source: Waibel, K., Goodnight, K. M., Rocco da Silva, C., Bonkowski, J., Creswell, T., Poudel, P., Quinn, D. J., Ruhl, G., Shim, S., Weaver, J. C., Wise, K. A., and Telenko, D.
E. P.1* XXXX. Tracking the distribution and risk of tar spot of corn in Indiana from 2015 to 2022. Plant Health Progress. In press.
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Drought Conditions Indiana

2021 2023

25 May 29 June 27 Jul 31 Aug 30 May 27 Jun 25 July 15 Aug
2022 2024

31May __ 28Jun 26 Jul 30 Au 28 May 25Jun 30Jul 27 Aug

Map source https://droughtmonitor.unl.edu/Maps/MapArchive.aspx
© Telenko 2024
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My 10 Points after Seven Seasons of Tar Spot

2. Scouting is critical

© Telenko 2024
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Tar spot 1st reports in Indiana

Based on our trials and PPDL samples

2019 - July 13

2020 - July 28

2021 - July 3

2022 - July 20/ Sep 1 in our plots
2023 - July 11

2024 - June 10

© Telenko 2024
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Tar Spot
Disease Cycle

© Telenko 2024

Stages of fungal infection in a leaf

5 to 14+ days (depending on pathogen and environment)

a

https://crops.extension.iastate.edu/blog/alison-robertson-daren-mueller/preventative-and-curative-fungicides

A 4
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A- Multiple tar spot stroma on a corn leaf, B- A single stroma magnified, C- Phyllachora maydis perithecium, D-

Ascus and ascospores of P. maydis. Photo credit: Tiffanna Ross, Purdue University.
© Telenko 2024

Source: Denise L. Caldwell, Camila Rocco da Silva, Austin G. McCoy, Harryson Avila, John C. Bonkowski, Martin . Chilvers, Matthew
Helm, Darcy E. P. Telenko, and Anjali S. lyer-Pascuzzi. 2024. Uncovering the Infection Strategy of Phyllachora maydis During Maize
Colonization: A Comprehensive Analysis. Phytopathology. https://doi.org/10.1094/PHYTO-08-23-0298-KC.

Fig. 10. Sexual fruiting body
development of Phyllachora maydis on
a maize leaf.

A, Healthy leaf tissue.

B, Early stages of hyphae (orange
arrow) entering stomata on the adaxial
side of the leaf. The adaxial epidermis
is filling with hyphae, promoting
clypeus development.

C, A large mass of hyphal material is
on the outside of a pair of guard cells as
a mass grows within the chamber
below.

D, Hyphae line the stomatal chamber
and the perithecium develops. Pink
arrows depict the outline of the
developing perithecium.

E, Hyphae differentiate into apparent
crozier hooks (white arrow) initiating
the base of the asci.

F, Perithecium are present in the
stomatal chambers directly below the
stomata adjacent to the central
pycnidium.

G, Asci formation is initiated.

H, Ostiole forms in the clypeus (blue
arrow) upon maturity of the
perithecium, and

1, the spores release through the ostiole.
Black stars represent stomata.

12/4/2024
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Tar Spot Epidemiology — Indiana 2021

First pathogen detection
6/6/21 - 6/15/21

Spore detection
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Tar Spot Epidemiology — Indiana 2022

First pathogen detection
Not detected V10 VT/R1 R3

R5 R6
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My 10 Points after Seven Seasons of Tar Spot

3. Host resistance is important

Variability of Hybrid Susceptibility

12/4/2024
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Hybrid susceptibility to tar spot, Brookston Indiana 2018
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Hybrid reaction to tar spot

susceptible hybrid

© Telenko 2024

moderately resistant hybrid

Integration hybrid and fungicide application for control of tar

Stroma severity

spot 2019-2021

2 Nontreated

12 ¢ DOFungicide (VT/R1)
Trivapro 2.21SE® (benzovindiflupyr + azoxystrobin +
propiconazole) at 13.7 fl oz
10 F
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Susceptible Mod. Tolerant 1 Mod. Tolerant 2

Hybrid x fungicide interaction for stroma severity (AUDPC) (p=0.0001) and tar spot symptoms (AUDPC) (p=0.006). Values with different letters are significantly different based on
least square means test (o = 0.05) and indicates pairwise comparisons between nontreated and treated mean within hybrids. AUDPC was standardized by dividing AUDPC by the total

length of the disease assessment period.

Ross, T. J.t, Chilvers, M. I., Byrne, A. M., Smith, D. L., Mueller, B., Shim, S., and Telenko, D. E. P. 2023. Integration of disease tolerance and fungicide application for
management of tar spot on hybrid corn in North Central United States. Plant Health Progress. https://doi.org/10.1094/PHP-10-22-0103-RS.

Ross, C. R. and Telenko, D. E. P. 2021
© Telenko 2024
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Integration hybrid and fungicide application for control of tar
spot 2019-2021

B Hybrid P=0.0090 B Treatment P=0.0001
13000 13000
12800 f 12800 f
a
a 12600 |
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3 12200 | ab =
= b T < 12000 f b
12000 |
11800 f
11800 f 11600 F
11600 11400 f
11400 11200
Susceptible Mod. Tolerant1 ~ Mod. Tolerant 2 Nontreated Fungicide at VT/R1

Fungicide: Trivapro 2.21SE® (benzovindiflupyr + azoxystrobin + propiconazole) at 13.7 fl oz

Ross, T. J.1, Chilvers, M. I., Byrne, A. M., Smith, D. L., Mueller, B., Shim, S., and Telenko, D. E. P. 2023. Integration of disease tolerance and fungicide application for
management of tar spot on hybrid corn in North Central United States. Plant Health Progress. https://doi.org/10.1094/PHP-10-22-0103-RS.

© Ross, C. R. and Telenko, D. E. P. 2021
© Telenko 2024

My 10 Points after Seven Seasons of Tar Spot

4. Fungicides will work, but tar spot shows limitations

© Telenko 2024
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Multi-state Tar Spot Trials

Darcy Telenko, Marty Chilvers, Daren Mueller, Alison

Robertson, Damon Smith, Albert Tenuta

© Telenko, 2024

Uniform Fungicide Trial for Tar Spot

Disease Progress Indiana 2020

Tar spot stroma severity (%)

© Telenko 2024
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= Nontreated control
Revytek 8.0 fl oz
Veltyma 7.0 fl oz
Headline SC 6.0 fl 0z
= Headline AMP 10.0 fl oz
== Aproach Prima 6.8 fl oz
——Miravis Neo 13.7 fl oz
= Delaro 8.0 fl 0z
= Lucento 5.0 fl oz
——Tilt 4.0 fl 0z
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28 July - tar spot first

detected

Trial COR20-03

Location: PPAC

Hybrid: ‘W2585SSRIB’
Fungicide applied: 7 Aug VT/R1

12/4/2024

19



Rapid development of tar spot in non-treated plots in Indiana 2019. Image on left
taken 21 September and the same plot (right) 13 days later on 4 October

Source: Telenko et al. 2022. Fungicide efficacy on tar spot and yield of corn in the Midwestern United States. Plant
Health Progress. https://doi.orq/10.1094/PHP-10-21-0125-RS

© Telenko 2024

Uniform Fungicide Trial on Tar Spot — 2021

Telenko, D. E. P., Chilvers, M. 1., Ames, K., Byrne, A. M., Check, J. C., Da Silva, C. R., RossT, T. J., Smith, D. L., and Tenuta, A. 2022. Fungicide efficacy during a
severe epidemic of tar spot on corn in the United States and Canada. Plant Health Progress. doi.org/10.1094/PHP-02-22-0012-BR.

30
P=<.01

25
n
<
-‘E 20 2021 trials conducted in
g Illinois, Indiana, Michigan,
ﬁ 15 Wisconsin, and Ontario, CA
3 (5 environments)
210
8
X

YTar spot severity was rated by visually assessing the percentage of the symptomatic leaf area on the ear leaf at the dent growth stage (R5).
2Values are least squares means. Values with different letters are significantly different based on least square means test (a=0.05).

12/4/2024
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Uniform Fungicide Trial on Tar Spot — Yield 2021

Telenko, D. E. P., Chilvers, M. ., Ames, K., Byrne, A. M., Check, J. C., Da Silva, C. R., Ross*, T. J., Smith, D. L., and Tenuta, A. 2022. Fungicide efficacy during a severe epidemic of tar
spot on corn in the United States and Canada. Plant Health Progress. doi.org/10.1094/PHP-02-22-0012-BR.

250
S L AR RERERE
L. ) 2021 trials conducted in

T 150 Fungicides provided an average of 3% or more llinos, Indiana, Michigan,
S g a Wisconsin, and Ontario, CA
2 yield protection (7 to 18 bu/A). (5 environments)
2 100 D
=

“ Three products 15 to 18 bu/A significant

increase over nontreated.
P=0.004

2Values are least squares means. Values with different letters are significantly different based on least square means test (a=0.05).

Coverage Matters!!l

Good

Poor

© Telenko 2024
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My 10 Points after Seven Seasons of Tar Spot

5. Timing is critical — can be too early or too late

© Telenko 2024

Fungicide Timing — Indiana 2019, 2020, 2021

Fungicide: Trivapro 13.7 fl oz/A (benzovindiflupyr + azoxystrobin + propiconazole)

First detection of tar spot

2019 2020

* V7-8Jul 13 jul e V8—14Jul

e V9—-15Jul * V10-20Jul g 41
* V10-19 Jul * VT/R1-7 Aug

e VT/R1-7 Aug e R2-21Aug

e R2-23Aug * R3-2Sep

e V7 fb VT -8Jul, 7 Aug * R4-11Sep

* Tarspotter —no app e R5-23Sep

e V8 fb VT -14Jul,7 Aug
* Tarspotter —no app

V7-V12 Vegetative VT-Tassel R1-Silk

© Telenko 2024 *Photos courtesy of C. Gerber Dept. Agronomy

R2 - Blister

Trials COR19-05/COR20-05/COR21-03
Location: PPAC

2021 3 Jul Hybrid: ‘W2585SSRIB’

V8 —23 Jul

V12 -2 Aug

R1 -6 Aug

R2 - 20 Aug

R3 —30 Aug

R4 —10 Sep

R5 - 16 Sep

V8 fb R1—23 Jul, 6 Aug
Tarspotter — 2 Aug

R3 - Milk R4- Dough RS - Dent

12/4/2024
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Putting things into perspective: Which leaves are protected?

R1

Which leaves are protected?

Vi

V6

12/4/2024
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Which leaves are protected?

V12

Fungicide Timing and Model Validation for Tar Spot in
Corn — Disease Progress, Indiana 2020
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© Telenko 2024

15-Aug 7

20-Aug 7

25-Aug 7

R3

25ep

30-Aug 7
4-Sep |

R4

115ep

9-Sep

14-Sep

RS

18 Sep

19-Sep

24-Sep

R6

295ep

29-Sep

R2 good
0.3% EL
e Nontreated
V8 (14 Jul) R3 okay
—V10 (20 Jul) 2.2% EL
VT (7 Aug)
——R2 (21 Aug)
——R3 (2 Sep)
——R4 (11 Sep) R4 failed
——RS5 (23 Sep) 5.9% EL
V8 (14 Jul) fb VT (7 Aug)
——Tarspotter (no application)
RS failed
15.5% EL

Trial COR20-05

Location: PPAC

Hybrid: ‘W2585SSRIB’

Fungicide: Trivapro 13.7 fl oz/A

28 July 2020 tar spot first detected

12/4/2024

24



Tar spot severity at end of season on ear leaf and partial net return in Indiana from 2019 to 2021
10.0
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Nontreated V6/V V8/V9 V10/V11 VT/R1 Blister (R2)  Milk (R3) J Dough (R4) 4 Dent (R5) V6/V8
fbVT/R1 $(10.00)
-2.0

Application timing

mmmmm =disease level at application Location: PPAC
Hybrid: ‘W2585SSRIB
Fungicide: Trivapro 13.7 fl oz/A

Ross, T.J., Allen, T. W., Shim, S., Thompson, N. M., and Telenko, D. E. P. 2023. Investigations into economic returns resulting from foliar fungicides and application timing on
management of tar spot in Indiana hybrid corn. Plant Disease. https://doi.org/10.1094/PDIS-05-23-0932-RE

© Telenko 2024

Net returns from foliar fungicides and application
timing on tar spot management in Indiana

TS high - average yield increase 9.5 bu/A (range = -1.2 to 18.7 bu/A) TS high - average yield increase 14.6 bu/A (range = 6.2 to 22.2 bu/A)
TS low — average yield increase 3.0 bu/A (range = -7.8 to 11.1 bu/A) TS low — average yield increase - 2.7 bu/A (range = -11.9 to 9.3 bu/A)
= 250 [ muien o 25 r D High Disease O Low Disease -
$| Average $29 2 to $48.5/A net return under high tar spot
£| disease pressure relative to no fungicide treatment.
5

Average $25 8 Ioss to $1.6 under low dlsease pressure : :

=z '9 :c(_i. g =4

. Delaro Complete 3|

Ross, T.J., Allen, T. W., Shim, S., Thompson, N. M., and Telenko, D. E. P. 2023. Investigations into economic returns resulting from foliar fungicides and application timing on
management of tar spot in Indiana hybrid corn. Plant Disease. https://doi.org/10.1094/PDIS-05-23-0932-RE

© Telenko 2024
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My 10 Points after Seven Seasons of Tar Spot

6. ROI - understand the numbers on 1x vs. 2x applications

© Telenko 2024

Break-even scenarios for corn

Bushels per acre needed to pay for application

Corn Application cost ($/A) (Typically for two applications)

(Zr/inii) $20  $25  $30  $35  $40 %45 50  $55  $60

$3.00 6.7 8.3 10.0 11.7 13.3 15.0 16.7 18.3 20.0
$4.00 5.0 6.3 7.5 8.8 10.0 11.3 12.5 13.8
$5.00 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 270

$6.00 33 4.2 5.0 5.8 6.7 7.5 8.3 9.2 10.0
$7.00 29 3.6 4.3 5.0 5.7 7.9 7.1 7.9 8.6
$8.00 25 3.1 3.8 4.4 5.0 5.6 6.3 6.9 7.5
$9.00 22 2.8 3.3 3.9 4.4 5.0 5.6 6.1 6.7
$10.00 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

12/4/2024
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Fungicide Programs for Tar Spot in Corn
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Nontreated control
1st detection
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WAT
VT fb 3 WAT
R3 fb 3 WAT
Nontreated control
1st detection
1st detection fb3
Wi

V8 fb 3 WAT

VT fb 3 WAT

R3 fb 3 WAT

© C. Da Silva and D. Veltyma 7 fl 0z/A Lucento 5 fl oz/A
Telenko, 2024

Trial COR20-15 P-value = 0.0001

Location: PPAC

Hybrid: ‘W2585SSRIB

28 July 2020 tar spot first detected

Average disease in nontreated at R6 was 40.7%

Trial COR21-06 P-value = 0.0001

Location: PPAC

Hybrid: “W2585SSRIB’

3 July 2021 tar spot first detected

Average disease in nontreated at R6 was 37.3%

Trial COR22-05 P-value = 0.0001

Location: PPAC

Hybrid: ‘W2585VT2P’

9 Sep 2022 tar spot first detected

Average disease in nontreated at R6 was 1.4%

Nontreated control
© Telenko 2024

Trial COR21-06
Location: PPAC

Hybrid: ‘W2585SSRIB’

3 July 2021 tar spot first
detected

Veltyma, 7 fl oz/A at V8 fb 3 WAT

12/4/2024
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Fungicide Programs forz(]z'oar Spot in Corn - Yield
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Telenko, 2022

Veltyma 7 fl oz/A

222

Nontreated control

220

1st detection

220

V8

225

cf
160

216

R3

224

of
158

219

Lst detection fb 3 WAT

234

abc

V8 fb 3 WAT

Lucento 5 fl 0z/A

220 216

cde ad
164 170

228 222

VT fb 3 WAT
R3 fb 3 WAT

Trial COR20-15 P-value = 0.0921

Location: PPAC

Hybrid: ‘W2585SSRIB’

28 July 2021 tar spot first detected

Average disease in nontreated at R6 was 40.7%

Trial COR21-06 P-value = <0.0001

Location: PPAC

Hybrid: ‘W2585SSRIB’

3 July 2021 tar spot first detected

Average disease in nontreated at R6 was 37.3%

Trial COR22-05 P-value = 0.3904

Location: PPAC

Hybrid: ‘W2585VT2P’

9 Sep 2022 tar spot first detected

Average disease in nontreated at R6 was 1.4%

Net Yield Compared to Nontreated, 2020

7.5 bu/A break-even

20

10

NET Bu/A

-10

© Telenko 2024

15 bu/A break-even
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Veltyma 7 fl oz/A
Estimated cost

$28.87/A per application

Lucento 5 fl 0z/A
Estimated cost

$24.3/A per application

12/4/2024
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Net Yield Compared to Nontreated, 2021
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$28.87/A per application

T

Lucento 5 fl 0z/A
Estimated cost
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Uniform Fungicide Trials on Tar Spot
2022, 2023, 2024

Treatment, rate/A and timing?

Nontreated control

Veltyma 7 fl oz at VT/R1

Aproach Prima 6.8 fl oz at VT/R1

Miravis Neo 13.7 fl oz at VT/R1

Delaro Complete 8 fl 0z at VT/R1

Headline AMP 10 fl oz at VT/R1

Veltyma 7 fl oz at VT/R1 fb Headline AMP 10 fl oz at 3WAT
Aproach Prima 6.8 fl oz at VT/R1 fb Headline AMP 10 fl oz at 3SWAT
Miravis Neo 13.7 fl oz at VT/R1 fb Headline AMP 10 fl oz at SWAT
Delaro Complete 8 fl oz at VT/R1 fb Headline AMP 10 fl oz at 3WAT
Headline AMP 10 fl oz at VT/R1 fb Veltyma 7 fl oz at 3WAT
Headline AMP 10 fl oz at VT/R1 fb Aproach Prima 6.8 fl oz at 3WAT
Headline AMP 10 fl oz at VT/R1 fb Miravis Neo 13.7 fl oz at SWAT
Headline AMP 10 fl oz at VT/R1 fb Delaro Complete 8 fl 0z at 3WAT
Headline AMP 10 fl oz at VT/R1 fb Headline AMP 10 fl oz at 3WAT

Uniform Fungicide Trials on Tar Spot —
Disease Severity 2022

10.0 2022 trials conducted in
9.0 Indiana, Michigan, Wisconsin,
F 8.0 lowa and Ontario, CA
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ZValues are least squares means. Values with different letters are significantly different based on least square means test (a=0.05). N
Y¥Tar spot severity was rated by visually assessing the percentage of the symptomatic leaf area on the ear leaf at the mature growth stage (R6). © M. Mizuno, D. Telenko, et. al. 2022
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Uniform Fungicide Trial on Tar Spot - Yield 2022
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2Values are least squares means. Values with different letters are significantly different based on least square means test (a=0.05).

2022 trials conducted in
Indiana, Michigan, Wisconsin,
lowa and Ontario, CA

(5 environments)

© M. Mizuno, D. Telenko, et. al. 2022

Uniform Fungicide Trials on Tar Spot —

Disease Severity Indiana 2024

30.0
25.0
20.0
15.0

10.0

Tar spot severity (%)

5.0

ZValues are least squares means. Values with different letters are significantly different based on least square means test (a=0.05).

YTar spot severity was rated by visually assessing the percentage of the symptomatic leaf area on the ear leaf.
© M. Mizuno, D. Telenko, et. al. 2022

[09/16/2024 P=0.0001

m9/25/2024 P=0.0001

2024 trial in Indiana

VT/R1on 8/7/2024
3 WAT on 8/29/2024
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Uniform Fungicide Trial on Tar Spot - Net Yield Indiana 2024

15.0 bu/A break-even
50 7.5 bu/A break-even

40
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© M. Mizuno, D. Telenko, et. al. 2022

Hybrid by Fungicide Timing Trials on Tar Spot
Indiana 2022, 2023, 2024

Hybrids Dates 2022 Dates 2023 Dates 2024
Tar spot susceptible planted 20 May planted 18 May planted 22 May
Tar spot tolerant planted 20 May planted 18 May planted 22 May

Fungicide Programs

Nontreated control

Delaro Complete 8 fl 0z/A at V10 21 Jul 25 Jul 12 Jul
Delaro Complete 8 fl 0z/A at VT/R1 2 Aug 3 Aug 31 Jul
Delaro Complete 8 fl 0z/A at R2 12 Aug 22 Aug 16 Aug
Delaro Complete 8 fl 0z/A at R4 23 Aug 29 Aug 4 Sep

Delaro Complete 8 fl 0z/A Tarspotter V8 14 Jul fb VT/R1 2 Aug R2 17 Aug fb R4 29 Aug R3 22 Aug fb R4 4 Sep

Tar spot first detection 1 Sep 31 Jul 15 Jul

© M. Goodnight, D. Telenko, et. al. 2023
Grant no. 2022-68008-36510
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Hybrid by Fungicide — LOW Disease Severity at R6 in 2022

Grant no. 2022-68008-36510
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2Values are least squares means. Values with different letters are significantly different based on least square means test (a=0.05).
YTar spot severity was rated by visually assessing the percentage of the symptomatic leaf area on the ear leaf at the mature growth stage (R6).

© M. Goodnight, D. Telenko, et. al. 2022

Hybrid by Fungicide — Yield 2022

Grant no. 2022-68008-36510
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© M. Goodnight, D. Telenko, et. al. 2022
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Hybrid by Fungicide — 2023

EL rating on 10/10

Grant no. 2022-68008-36510

EL rating on 10/10
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Fungicide Timing on Lodging Risk

m2022 p=0.8641
2023 p=0.0650

18.0 a a 2024 p=0.0243
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8.0 ab
6.0 ab
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b b b b b
0.0

Nontreated V10 VT/R1 R2 R4

Tarspotter
Control

© Telenko, 2024

My 10 Points after Seven Seasons of Tar Spot

7. Corn will never be 100% clean at the end of the season — see #4

© Telenko 2024
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Survives in Corn Residue — Impact?

My 10 Points after Seven Seasons of Tar Spot

8. Stewardship is important

12/4/2024
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Foliar Fungicide Classes in Field Crops

Fungicide Resistance Action Committee (FRAC) Codes and Risk for Developing
Resistance

FRAC CODE Fungicide group Risk of Developing Resistance

1 (soybean only) Methyl benzimidazole carbamates (MBC) High
3 Demethylation inhibitors (DM, triazoles) Medium
7 Succinate dehydrogenase inhibitors (SDHI) Medium to High
11 Quinone outside inhibitors (Qol, strobilurins) High

© Telenko 2024

Why does it matter?

Stewardship of fungicides

ROI

Changes with ESA and pesticide use

One Health Initiative

= 2.8 million antimicrobial-resistant
infections, and >35,000 deaths each
year

= Triazoles (DMI) used on
crops = azoles used in
humans & animals

12/4/2024
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Follow the RULES to prevent fungicide resistance

R

Rotate or pre-mix fungicides of different
groups.

U

Use labeled rates and at times of critical
disease control.

Limit number of applications of any
fungicide group in growing season.

Educate yourself about fungicide groups
and resistance management tactics.

Select fungicides that are effective
and/or have multiple sites of activity.

Adopted from J.W. Pscheidt, OSU

© Telenko 2024

My 10 Points after Seven Seasons of Tar Spot

9. Use the tools

12/4/2024
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Recommendations:
Tar Spot Disease Management

* Assess risk — is it endemic in your area? Scout!!
* Talk to your seed salesperson about hybrid resistance

* Consider fungicides
* Mixed mode of action
* Timing very important, use maps and apps
* Application will need to occur close to the onset of the epidemic
* If applying fungicides be sure to leave check strips

* Manage irrigation

. . Less effective for tar spot

Telenko, D., Chilvers, M., Kleczewski, N., Mueller, D., Plewa, D., Robertson, A., Smith, D., Tenuta, A., and Wise, K.
2020. Tar Spot. CPN 2012-W. doi.org/10.31274/cpn-20190620-008.

© Telenko, 2024
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Fungicide Timing for Tar Spot

Crop Stage When Tar Spot is First Detected

Possible Benefit From Spraying

Comment

Late Vegetative

Rarely, consult extension specialists before spraying

Scout fields and monitor disease progress; may need a second spray

May need a second spray

VT/R1 (Tasseling/Silking) Yes
R2 (blister) Yes Less likely to need a second spray
R3 (milk) Yes No second spray needed
R4 (dough) Maybe, with severe disease pressure No second spray needed
R5 (dent) No No second spray needed
R6 (black layer) No

https://cropprotectionnetwork.org/maps/tar-spot-of-corn
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Fungicide Efficacy Resource for Corn

© Telenko 2024

F U n gl C I d e RO | TOO | https://cropprotectionnetwork.org/fungicide-roi-calculator
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Crop Protection Network

cropprotectionnetwork.org

© Telenko 2024

My 10 Points after Seven Seasons of Tar Spot

10. Keep asking new questions

© Telenko 2024
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My 10 Points after Seven Seasons of Tar Spot

Every year has been different — disease triangle!

Scouting is critical

Host resistance is important

Fungicides will work, but tar spot shows limitations

Timing is critical — can be too early or too late

ROI — understand the numbers on 1x vs. 2x applications

Corn will never be 100% clean at the end of the season — see #4
Stewardship is important

. Use the tools

10. Keep asking new questions

©WWNDU R WN R

© Telenko 2024

Diseases to Watch For

* Red crown rot soybean
e Curvularia leaf spot corn
* Corn stunt (1 confirmation in 2024)

© Telenko 2024
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QUESTIONS?

Darcy Telenko, Ph.D.

Associate Professor & Extension Field Crops Pathologist

Phone: (765) 496-5168
Email: dtelenko@purdue.edu

Follow me on Twitter: @Dtelenko
https://indianafieldcroppathology.com/
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