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Onion Production in New York State

* Pungent dry bulbs onions
(cooking/stored)

gl "\“ * Most important vegetable crop in
' New York Sate

e Accounts for 97% of the onion
production in the Northeast U.S.

| + $80.2 million farm-gate (2022)
* 170,000 tons
* 7500 acres

* Predominantly grown on muck
soils where production is unique &
intensive




SLB Symptoms: Target Spots

Photos: C. Hoepting



SLB Symptoms: Spore colonization of
necrotic leaf tip tissue “dirty tips”

i

Tan “dirty tips” Tan & Black “dirty tips”

Photos: C. Hoepting



SLB Symptoms: Excessive Leaf Dieback

* > 30% leaf dieback prior to lodging
* Onions may “die dying standing up”
 May double incidence of bacterial bulb rot (Hoepting, 2015)

Photos: C. Hoepting



SLB Symptoms: Primary

Black/dark spores, concentric rings Greasy, Target lesions on Purple, black target
water-soaked tissue green tissue lesions,
Excessive leaf dieback

Photos: C. Hoepting & S. Caldwell



SLB Symptoms: Secondary

Herbicide Injury IYSV Lesions

- ‘ .

Disorganized SLB attacking necrotic
tan coloration Tissue (Goal pig-tailing)

Photos: C. Hoepting



C. respiration

— FRAC?7

Sub-classes are
numbered

a.i. within same
sub-class are
lettered (a, b, c)

Actlve ingredients———
benodanil a
(10 phenyl-benzamides flutolanil In same FRAC group
meprond or sub-class
(5) Kenja = sub-class 5
(1) Luna Tranquility = sub-class 1
(7) furan- carboxamides fenfuram
(1) m:aﬂ'li_l- I:arbm:in_ Resiztance known for several
carboxamides oycarboxin fungal species in fisld
(8) Tazulf_:'; thifluzamide populations and lab mutants.
carboxamiaes L cite mutations in sdh
) Aprovia Top = sub-class 2 |-9-HY (orHiL)at 257,
2 ( ) | - rror=t 2 or P225L, dependent
o on fungal species.
complex II: Merivon = sub-class 2 siciance management
succinate-dehydr- pyrazole R requirsd.
genase carboxamides inpyrfiwam
150pyTazam Medium to high risk.
Fontelis = sub-class 2 L FRAC SDHI Guidelines
sedaxans for resistance management.
M-cyclopropyl-N-
(9) benzyl-pyrazole- izoflucypram
carboxamides
MN-methoooy-{p
(4) ethyl}-pyrazl Miravis = sub-class 4
carboxami 1 l
(3) “'] Endura/Pristine = sub-class 3
carbo;
6 pyrazine- o ]
( ) carboxamides pyraziflumid
arnvustrhbim




SLB in New York Timeline: 2012

1st
Detection

Typical Fungicides Used:

Bravo 1.5 pt
+ Scala 9 fl oz

M5,
9

Quadris/Quadris Top 1113

Pristine 7(1) +11
Rovral 2
Manzate Max M5

Photo: C. Hoepting



SLB in New York Timeline: 2013

1st
Detection

FRAC
2&9
perform
poorly in
trials

Untreated

Scala 18 fl oz
(9)

Rovral 1.5 pt

(2)

Photos: C. Hoepting



SLB in New York Timeline: 2013

1st
Detection

FRAC
2&9

perform
poorly in
trials

AN T o

Untreated Merivon Luna Tranquility
FRAC

9 fl oz 16 fl oz
3&7 7(2) +11 7(1) + 9

look great

oo FRAC 7s labeled in NY: Endura and Pristine — FRAC 7(3)
in trials Photos: -
otos: C. Hoepting

20 fl oz
3+9




SLB in New York Timeline: 2015

2012 2013

1st
Detection

FRAC
2&9

perform
poorly in
trials

FRAC
3&7

look great

Fungicide
Resistance
Confirmed ..
FRAC 11 Quadris 11 fl oz Quadris Top 14 fl oz

in trials

(11) (11 + 3)

FRAC 11 (azoxystrobin) fungicide resistance confirmed via conidial
germination assays and detection of target site gene mutation in

G143A (Pethybridge & Hay).
Cabrio (another FRAC 11) failed to control SLB in field trial.

Photos:
C. Hoepting



SLB in New York Timeline: 2016

iR
ANEE)
%‘>D A°‘\‘b
2012 2013
1st
Detection
FRAC Fungicide
2&9 Resistance
perform Confirmed
poorly in in 2 =\ i
trials el | 7l =
FRAC 1 L - s ROvral 1.5 pt Scala 18 fl oz Scala 9fl oz Luna Tranquility
FRAC (2) (9) + Rovral 1 pt 16 fl oz
(9+2)
FRAC 2+9
3&7 look
look great
in trials

great in
trials

7(1) +9
* Scala + Rovral looked better than either alone.
* As good as Luna Tranquility.

Photos: C. Hoepting



2012

1st
Detection

2013

FRAC

289

perform
poorly in
trials

FRAC
3&7

look great

in trials

2015

Fungicide
Resistance
Confirmed

in

FRAC11_

SLB in New York Timeline: 2017

2016

FRAC
2+9

look
great in
trials

Luna Tranquility and Merivon
labeled in New York.

Sample Spray Program “The Cadillac”

Week 1 9
Week 2 9
Week 3 11
Week 4 9
Week 5 9
Week 6 11
Week 7 9
Week 8

No more then 2 apps/FRAC.



SLB in New York Timeline: 2017

FRAC 3 & 7 fungicide
programs were
working great!

e Cool wet year

* Disease control
excellent

* Big bulbs & big yields

* Best crop in my 20-
year career!

* Jumping for joy!




Detection

2012

2013

1St

FRAC

2&9
perform
poorly in
trials

FRAC
3&7

look great
in trials

2015

SLB in New York Timeline: 2017

2016

Fungicide
Resistance
Confirmed

in

FRAC11_

2017

FRAC7

boscalid
perform

poorly in
trials

FRAC
2+9

look
great in

trials




SLB in New York Timeline: 2017

Luna Tranquility Merivon Tilt 8 fl oz Endura 6.8 oz Untreated
16 fl oz 9 fl oz 3a 7(3) _
7(1) +9 7(2) +11 Hoepting, 2017

Hoped that there would not be cross-resistance among FRAC 7 sub-classes
Photos: C. Hoepting



SLB in New York Timeline: 2017

2012

1st
Detection

2013

FRAC

289

perform
poorly in
trials

FRAC
3&7

look great

in trials

2015

Fungicide
Resistance
Confirmed

in

FRAC11_

2016

FRAC
2+9

look
great in
trials

2017

FRAC7

boscalid

perform
poorly in
trials

Fungicide
Resistance
Confirmed

in FRAC
2&9

Percentage of isolates (%)

FRAC 2

Fungicide Sensitivity (Mycelial Growth Assay)

(Hay et. al. 2017)

100.0

83.3 85.2 82.4
20.0 73.3
60.0 moderately
Q . -
wo 2 insensitive e
S 17 '
6. .
0.0 21 7 14.8
. EPoo oo D.DI 0.0
' Elba Oswego Orange Wayne -
n=18 n=27 n=17 n=15

<10 m1.0-10.0 m>10.0 ug/ml

Highly variable among regions



SLB in New York Timeline: 2017

2012

1st
Detection

2013

FRAC

289

perform
poorly in
trials

FRAC
3&7

look great

in trials

2015 2016

Fungicide
Resistance
Confirmed

in

FRAC11 |

FRAC
2+9

look
great in
trials

2017

FRAC7

boscalid

perform
poorly in
trials

Fungicide
Resistance
Confirmed

in FRAC
2&9

Percentage of isolates (%)

100.0

80.0

60.0

40.0

20.0

0.0

o]
=
-

~" Etba

n=18

sensitive
I

FRAC 9

(Hay et. al. 2017)

92.3

Fungicide Sensitivity (Mycelial Growth Assay)

"Oswego -~ Orange Wayne .

n=26 n=34 n=15

Highly variable among regions



SLB in New York Timeline: 2018

FRAC?7

boscalid

perform
poorly in
trials

Fungicide
Resistance
Confirmed

in FRAC
2&9

FRAC

3+3

look great
in trials

30

25

20

15

10

SLB Severity (%) — August 30, 2018

Same as
best treatment

89%

control

3a+3b+11

« = Luna Tranquility 16 fl oz

B - —QTr14floz + Tilt 8 fl 0z

if

FRAC 3 + 3 significantly better than FRAC alone.

]

ki Jkl

. B
ijk hk &) 11

59%
control

3a

10

N

o
(=
o0
=
=

Untreated

Quadris Top 14 fl oz

- “untreated
- "untreated



SLB in New York Timeline: 2018

FRAC?7

boscalid

perform
poorly in
trials

Fungicide
Resistance
Confirmed

in FRAC
2&9

FRAC

3+3

look great
in trials

AN

FRAC?

Merivon
perform
poorly in

trials

30

25

20

15

10

SLB Severity (%) — August 30, 2018

Same as :
best treatment [

" 89% |
[»)
control 74% :
S 8 controhI
o = N
IR S =,
2 £ < = N
-_— = (™ |
= Fc o i
g. + o . =
c N O F oo
© 0O X C
o — L c S |
F Y © S al
< i’
© ] = I
S - 3 ki ki
= g I 1 g 7
I 6 '
| 5 I
3 4 :
1
1
]
7(1) 7(1) 7(1)
9 3 9

52%

control

Merivon

fgh fgh fg
hi 13 13 13

ghi

ijk h-k gl 11 22 I
10
Il I

7(2)

11

Luna FRAC 7 performing well

15 15

cde 18 7 —
ef def ;¢

Untreated




FRAC?7

boscalid

perform
poorly in
trials

Fungicide
Resistance
Confirmed

in FRAC
2&9

FRAC
3+3

look great
in trials

FRAC?

Merivon
perform
poorly in

trials

FRAC
2+9

perform
poorly in
trials

SLB in New York Timeline: 2018

30

25

20

15

10

SLB Severity (%) — August 30, 2018 Same as
Untreated
f——F
Same as : 41% : 2‘;
I (0} a a 27
i best treatment | 42% :25 E
89% | control control '
! I
control ! Scala 9 fl oz b b
c I
S ' +Rovral 1pt | bed b o 20,
= ©O 1 € 48 18
o = : cde 18 .
© d
- % \ ef dl‘_:f 16 !
i : fgh fgh fg [ |
E ! - fg .
g' + ! e gh' 13 13 13 :
c E; 1 . ghi 12 o |
c = 1. jik hk 81 11 =% ]
= = ik ] 10— !
< 9 g 9 '
T ! B 1
S R el o |
M | ol o
=9 s 7 Ln |l @ @
| 5 ' ool — R
;3 4 | | “© 1 Q| L
I 0N i P 4:
| 3] 3 el e
" ][4 : S| S

9+42 9
No Significant difference between Scala, Rovral

and Scala + Rovral.



SLB in New York Timeline: 2019
New Spray Recommendations

* No more than 3 apps per FRAC per season (FRAC2,3,7 &9)
e Use high rates of FRAC 3
* Rotate sub-classes/active ingredients within FRAC group
e Luna Tranquility — 7(1) alt. Merivon —7(2) - 2018
 Tilt (FRAC 3a) alt. Quadris Top — (FRAC 3b)
* Best performing treatments:

e Quadris Top + Tilt (FRAC 3b + 3a)
* Luna Tranquility 16 fl oz (FRAC 7(1) + 9)




SLB in New York Timeline: 2019 & 2020

FRAC?7

boscalid
perform
poorly in
trials

Fungicide
Resistance

3+3

look great
in trials

FRAC?

Confirmed FRALS
inFRAC || 27%9

look great
2&9

FRAC?7
Luna
Tranquillity

perform
poorly in trials

Merivon
perform
poorly in

FRAC
2+9

perform

in trials

poorly in

FRAC7

Merivon
dead




SLB in New York Timeline: 2020

% Green Foliage/Plot — Sep 6, 2020 (Elba)

7(1)7(1) 7(1)
Luna Tranquility slipped - 3c_ 9a Oa
. Middle-of-the-pack/ . : : E N :_‘N same a5 Worst treatment J
* Significantly better than | | S “2 |.,—? p = 0.0005, Fisher’s Protected LSO [x=0.05).
nothing | | 7(4 7 NI1O| n=-«
= | | S =1
* No difference between rates O : 12 < 2.2
* Significantly less green foliage -, | 5 | g = 8—|§ 7(2)
than best treatments. ! = 7y 0 = o 518
., 11 o 11 o b =1 11
40 " bt b 22 %]
Merivon dead | ses s be | > c € :lc_c o
+ Not significantly different | T o 2 E S 3,5 = 5
ot significantly differen - o go 3 N I 75)ey 3
than untreated : : 25 O 4g 29 : :3’[1' c S §
zpn @0 d-h d-i . c = st
Other FRAC 7s 20 | 8 | R T Y he ., 2% 5
. . .e 13.5 - - g9
* Miravis Priime 7(4) + 12 , : : HO G0l g gy 21 = i
. . L . I
similar to Luna products. 1 | | | J S b s
| | |
* Kenja 7(5) not different than | N . | \ 1) - . iy

untreated

Hoepting et. al. 2020



trials

Fungicide
Resistance
Confirmed

in FRAC

FRAC?7

boscalid
perform
poorly in

SLB in New York Timeline: 2019 & 2020

FRAC
3+3

look great
in trials

FRAC?

" FRAC
2+9

2&9

look great

Merivon
perform

poorly in
trials

in trials

FRAC?7
Luna
Tranquillity

perform

poorly in trials

in FRAC

2+9

perform

FRAC7

Merivon
dead

poorly in
trials

7
( all 3 sub-
classes)

Fungicide
Resistance
Confirmed




No. of SLB isolates

SLB in New York Timeline: 2020

1201 5920 * 11 types of FRAC 7 gene
mutations were detected.

]

. Sensitive isolates
C135R

oee  ® Gene mutations that confer

sy highest levels of fungicide

man  resistance found in high

H134R
e frequency.

oy * Cross-resistance among FRAC 7

60 -
P230L sub-classes detected.
Q12K

s1i2p e Frequency of FRAC 7 gene

0 ‘ \i | | mutations varied by region.

Oswégo Waylne Oraﬁge Elt;a

901

HEEE EEEEEEE

Heck et. al. 2020



Relationship Between Fungicide Use and FRAC 7 Fungicide

Resistance By Region
2017-2018: Fungicide Programs that used > 3 apps of FRAC 7/season

Never Always
A T Heavy
Wayne Co. Oswego Co. Elba

No difference
among geographic
regions despite
different FRAC 7

06 2018 2020 o016 2018 2020 o6 2018 20 fUﬂglClde use.

Presence of gene mutations in sdh genes [l sensitive (FRAC 7 works)
(% of isolates tested) Gene mutations that confer FRAC 7 resistance

Hoepting Onion Scouting Program 2017-2018



trials

Fungicide
Resistance
Confirmed

in FRAC
2&9

FRAC?7

boscalid
perform
poorly in

SLB in New York Timeline: 2020

" FRAC
2+9

look great

in trials

FRAC?7
Luna
Tranquillity

perform
poorly in trials

FRAC
3+3
look great
in trials
FRAC7
Merivon| grac
perforr.n 2+9
poorly in
trials perform
poorly in
trials

FRAC7

Merivon
dead

N\~

N\

[

Fungicide
Resistance
Confirmed

in FRAC

7
( all 3 sub-

classes)

B

FRAC
3+3+ P07

Best in trials




SLB in New York Timeline: 2020

Viathon 3 pt
+ Tilt 8 fl oz 7(1)7(1) 7(1)
3c + P07, 3a 3c 93 9a
BEST!
FRAC3 +3 . : : B‘ s :_‘N same a5 Worst treatment J
_ ' Quadris To S &= ©O
Quadris Top 14 fl oz I . P o ; = p=0 3b Fisher's Protected LSD {a=0.05).
. I + Tilt I 7(4) ' Nlo n=4 11
+ Tilt 8 floz 3b + 11, 3a 50 | @ O S -
sz | 3a | 12 8 gl ~
I I o =12 N
3b V = 2= —
+ SO | | ol's o
FRAC 3 + 3 + P07 110 2 w1 £ 2 133 % 7(2)
. 1 5, 11 =1
Viathon 3 pt . :33.2 e L 22 : % CElE 8 o 11
+ Tilt 8 fl oz | 345 345 3'1;5 I 25 (‘>U g g X g z : CN)
3 = - -] - S o
3c + P07, 3a .0 W e G o S s D 20T 50 3
I I T4 5 E]I:E 2q g . I?[:l.] l_ g - - ©
e | | s o] = 9 ¢
Significantly better 30 | | 183 173 175 sl 8 g O 2 7s) o = ¥
IJE-':' 153 B g ] 5 Y S
than all other : : | s b HOH w2 S
treatments in the trial. 10 , , i I J S S T I
5.8 55 5.3
I I I
. I - I I - ! .

Hoepting et. al. 2020



FRAC?7

boscalid

perform
poorly in
trials

Fungicide
Resistance
Confirmed

in FRAC
2&9

" FRAC
2+9

look great
in trials

FRAC
3+3

look great

in trials

FRAC?

Merivon
perform
poorly in

trials

SLB in New York Timeline: 2020

FRAC?7

Luna
Tranquillity
perform
poorly in trials

FRAC
2+9

perform
poorly in
trials

FRAC7
Merivon

N\~

dead

=
Fungicide
Resis.tance FRAC
Confirmed 7(1) +9
in FRAC +2
7 look
( all 3 sub- great in
classes) trials
E—
FRAC
3+3+ P07
Best in trials




SLB in New York Timeline: 2020

% Green Foliage/Plot — Sep 6, 2020 (Elba)

7(1)
BEST! 9a
FRAC 7(1) +9+2 I I |_‘ same 35 worst treatment J
7o ILuna T. 16 fl oz | 'S
Luna Tranquility 16 fl oz ' + Rovral 1 pt | |.= p = 0.0008, Fisher's Protected L5D {n=0.05).
0 |21 7(1)+9,2 | 1S =
+ Rovral 1 pt ss.0 | (1) +9, I |">'
7(1) +9, 2 ' ' =
50 | 3 | 1’5
| 7(1) | | © 2
c
As good as FRAC 3 + 3 TR SR Y | ©
. . 40 125 B b 22 = ol
(Quadrls TOp + Tllt) 4.5 345 bc © L
I 325 | 29 5 I = ut
- I led %, 7i4) 1= ©
[ it L ST € 2
I | 122 d-g Iyt '51 9 g S O
20.0 d-h g 4. d-i o —
20 I [ 183 172 175 ”'E'IJEJ.:. d-j Eg_ 11 @ g5 =
| | b L H o e -
I I I HE s s Bl hij 2t .
10 | | I ' s 1 ] I
5.8 5.5 5.3
[ [ I
0 [ _ | —_ | - .

Hoepting et. al. 2020



FRAC?7

boscalid

perform
poorly in
trials

Fungicide
Resistance
Confirmed

in FRAC
2&9

" FRAC
2+9

look great
in trials

FRAC
3+3

look great

in trials

FRAC?

Merivon
perform
poorly in

trials

SLB in New York Timeline: 2021

FRAC?7

Luna
Tranquillity
perform
poorly in trials

FRAC
2+9

perform
poorly in
trials

FRAC7
Merivon

N\~

Fungicide
Resistance
Confirmed

in FRAC
3

dead

=
Fungicide
Resis.tance FRAC
Confirmed 7(1) +9
in FRAC +2
7 look
( all 3 sub- great in
classes) trials
E—
FRAC
3+3+ P07
Best in trials




2016-2021 FRAC 3 Fungicide Sensitivity Testing

Elb
3b da Oswego

100% — 100% m— -

(Quadris Top, Inspire Super)
difenaconazole

40% 40%

20% 20%

Differences among regions

0% 0%
2016 2018 2020 2021 2016 2018 2020 2021
Similar trends among regions for: Wayne Orange
* FRAC 3a (Tilt — propiconazole) 0 o o B
. o 80%
* FRAC 3c (Viathon —tebuconazole) ™
60% 60%
40% 40%
20% 20%
0% 0%
2016 2018 2020 2021 2016 2018 2020 2021
Bl Sensitive B Insensitive

Heck et. al.



FRAC 3 Fungicide Use 2018-2021 (CVP Onion Scouting Program):

No. of FRAC 3 apps/season - % of spray programs/region

FRAC 3 fungicide use: Moderate Highest
Bioassay results: fungicide sensitivity Elba = Wayne Co. > Oswego Co.
100 N\ ! !
55\ ' 50 l 60
2017 50 33 : :
Highest FRAC 3 ; o o I | l 0 0 0 0 I 0
use in region 100 i i
also had highest § i, : " : 60
FRAC fungicide 2018 & 50 n B 5 ! |25 s l | I 0 20
insensitivity > o0 O ol )” | h cer "mm °
(Oswego). E 100 \/ | !
Iﬁ) 56 | |
2019 o o 33 : 40 40 : 40 . 40
Interesting: — 11 I I
Wayne had less E ol ° 0wl o : - d . - : e A
FRAC 3 use than o 100 | |
Elba, but both 2020 :E 0 3g 20 | 50 30 | 0
regions have 0 2.. o o !|o]fo ll 0o 0o ! o 0 0 l.
same level of 0 | |
fungicide 100 , , 67
insensitivity. ' : i
Y 2021 0 . , 1 : 17 17 i 17 17 ) : . 17 ] 17 ) go?pt'gg )
. ——— 1 1 , - = nion Scouting
No. FRAC 3 Sprays/Season: 0 1 2 3 4 5 001 2 3 45 0 1 2 3 45 Program



SLB in New York Timeline: 2021-2023

August 12, 2021 (Elba)

* Figured out that FRAC P07 has
plant health benefits

e E.g. Rampart, Reveille, etc. (a.i.
phosphorous acid, potassium
phosphite)

* Helping to keep foliage green,
especially during the home stretch

* Has activity on SLB (does not prevent
infections, but does reduce target
spots and leaf dieback)

* Low risk of fungicide resistance | ; nreatd S aart 3 q;c |
* Used as a tank mix partner, not alone

Hoepting et. al. 2021 Photos: C. Hoepting



SLB in New York Timeline: 2022-2023

¢ Ident|f|ed that FRAC 19 haS some % SLB target spots —Aug 11 (Oswego)
actiVity On SLB same as best treatment | i:sameasworsttreatment=
100.0 [* > | | b a
* a.i. polyoxin D zinc salt Ftampart.:;lqt i l E Lo o o
O 10 a- 6 [
* E.g. Oso, Ph-D ) e ; o e 1
" . .« o = I a L, cde be T[]
* Medium risk for fungicide 600 ':l o LMl ot s e e )
resistance S e on laa1 196 1% |
40.0 ; 19 feh 350 3511[ | I
* Does not work alone. A ! ! |5
. . . 5 188 I = | ©
« When tank mixed with FRAC P07 ™ .. 15 M H H | | 2
product, reduces SLB target spots .. | B D | m || >

and spore colonization of necrotic
leaf tips.

Used as a tank mix partner

Hoepting et. al. 2022



SLB in New York Timeline: 2022-2023

Elba, August 30, 2023

* Miravis Prime + Rovral
numerically better than
Luna Tranquility + Rovral

e Suspect that FRAC9 is
dead (completely
resistant)

* FRAC 12 may have some
useful activity

b

i\ x

11.4 fl oz

Luna Tranquility 16 fl oz

Miravis Prime

+ Rovral 1.5 pt + Rovral 1.5 pt
7(4) +12 + 2 7(1)+9+2

Hoepting et. al. 2023 Photos: C. Hoepting



SLB in New York Timeline: 2022-2023

Elba, August 30, 2023

* Miravis Prime + Rovral
numerically better than
Luna Tranquility + Rovral

e Suspect that FRAC9 is
dead (completely
resistant)

* FRAC 12 may have some
useful activity

b

i\ x

11.4 fl oz

Luna Tranquility 16 fl oz

Miravis Prime

+ Rovral 1.5 pt + Rovral 1.5 pt
7(4) +12 + 2 7(1)+9+2

Hoepting et. al. 2023 Photos: C. Hoepting



SLB in New York Timeline: 2022-2023

Of the FRAC 3 products, Tilt is better than Quadris Top and Inspire Super,
while Viathon is the best (due to FRAC P07).

August 31, 2023, Wolcott

, ’
y Y b

Inspire Super 20 fl oz Quadris Top 14 fl oz Tilt 8 fl oz | Viathon 3 gt
3b+9 3b+11 3a 3c + P07

Hoepting et. al. 2023 Photos: C. Hoepting



SLB in New York Timeline: 2022-2023

We see a bigger jump between single FRAC 3 and double FRAC 3 + 3 than
between FRAC 3 + 3 and quadruple FRAC3 (3+3 + 3 + 3).

August 31, 2023, Wolcott

Untreated Tilt 8 fl oz Viathon 3 qt Viathon 3 qt + Tilt8floz 2x 3¢+ P07 + 2x 3a

3a 3c + P07 3c+ P07 + 3a

Hoepting et. al. 2023 Photos: C. Hoepting



SLB in New York Timeline: 2022-2023

SLB fungicide resistance to FRAC 3 appears to have “halted” with
judicious fungicide use (No more than 2 apps of FRAC 3/season).

Elba 3b 3a (Tilt) P
(Inspire Super, Quadris Top) — (Viathon, Luna Experience)
100.0 ' AT g A1
824 '
80.0 ' 66.7
60.5 — 48.5 '
51.5| 52.9
60.0 | . 50.0 53.0
41.2 474
40.0 =S
2
20.0 11.8
I/ 2.6
0.0

2018 2020 2021 2022 2018 2020 2021 2022 | 2018 2020 2021 2022
(n=17) (n=38) (n=33) (n=1/) (n=17) (n=38) (n=33) (n=17) (n=17) (n=38) (n=33) (n=1/)

Difenoconazole Propiconazole Tebuconazole

<1 m1-10 m>10pg/ml EC50 W > 25 ug/ml
Not tested

prior to 2022

Hay et. al, 2023




SLB in New York Timeline: 2022-2023

After 8 weekly sprays in an on-
farm fungicide trial:

No significant difference

between 1x and 3x rates of 3c.

1x rate let highly insensitive
isolates through, while 3x rate
did not. Missing 2x rate.

1x + PO7 (Viathon) did not let
highly insensitive isolates
through, but also not
significantly different than 1x.
Not “guarding” against
fungicide resistance.
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SLB in New York Timeline: 2022-2023

2023 SLB Fungicide Recommendations:

* Best performing treatments (not as good as they once were):
1) Double FRAC 3-product treatments that include Tilt (3a) and/or Viathon (3c + P07).
2) Miravis Prime (FRAC 7 + 12) + Oso 6.5 fl oz (FRAC 19)/Rovral (FRAC 2) +/- FRAC P07.

* No more than 2 apps of FRAC 3 + 3 per spray season.

* Used Low-Risk for fungicide resistance tank mixes when SLB pressure
low/secondary

e E.g. Bravo + FRAC P07 (Rampart, Reveille)
* Making weekly spray decisions was challenging




SLB in New York Timeline: The Future

Promising results in 2023 on-farm onion fungicide trials:
FRAC 3 a.i. that is not “broken” (yet!)

Wolcott 2023

Photos: C. Hoepting



SLB in New York Timeline: 2022-2023

Inspire Super/Quadris Top
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Tilt “holding on” better in in vitro fungicide sensitivity assays too.

Heck, Hay & Hoepting



Onion Fungicide Trial, Elba 2023

Hoepting et. al. 2023

Tilt Viathon + Tilt
3a 3e 3f 3c + P07 + 3a

* 3¢, 3f and 3g are FRAC 3 active ingredients that have never been trialed or used in onion.
* 3e and 3f looked like untreated checks.

* 3glooked like SLB was not resistant to it. ,
Photos: C. Hoepting



Onion Fungicide Trial, Wolcott 2023

Hoepting et. al. 2023

Not trialed
in Wolcott
Tilt
3a 3e 3f

* Same findings in Wolcott trial location.

Viathon + Tilt
3c+ P07 + 3a

 3gis notlabelled in onion. Best case scenario is that the company will get it

labeled in time for 2024 growing season.

Photos: C. Hoepting



SLB in New York Timeline: The Future

Onion growers looking at FRAC 3g pots in onion fungicide trial in Wolcott. photo: c. Hoepting



Updated annually ~ June

Cornell Onion (Dry Bulb) Fungicide “Cheat Sheet” for Control of Leaf Diseases in New York, 2022
Compiled by Christy Hoepting, CCE Cornell Vegetable Program (June 2022). Results based mostly on on-farm field trials (Hoepting et. al. 2021)

table continued from previous page

Relative Performance Maximum Allowable/
FRAC' E: Excellent; VG: Very Good; G: Good; F: Fair; P: Poor; Fall Season e = e o e
Product/Tank Mix and Risk of Fungicide BLE nacrotic|  SLB® target SLB leaf | Activity | Rate/ | MNo.Apps Product/Tank Mix and Risk of Fungicide BLB necrotic|  SLB" target SLBleal | Activity | Ratel | No.Apps
Rate/A Active Ingredi Code* Ri Rating | BLB* halos spots spots dieback onDM: | Acre | (max. rate) Ratel/A Active Ingradient Code’ | Resistance Rating | BLB* halos disback on DM | Acre 2. rate)
Protectants — Multi-site Mode of Action FRAC7
Bravo 3 ptt chlorothalonil MO5 very low VG GG Fail-P Fail-P No 20 pis & (3 pt) Luna Tranquility 16 fl oz . fluopyram 79[;} . :eg:i:.lm o Ve F GPO(EJ:’Q}D] No |547flcz| 3(1800z)
Brava 1.5 pt chlorathalonil MO5 very low F F-P Fail Fail-P No 20 pts 6 (3 pt) uopyram 7 high [Osweg
e.g. Manzate Max’ manzozeb 1 Ib M03 very low VG Fail Fail Fail Yes 24qs | 10(2.4qt) Luna Experience 10fl oz Pl ac + megdium GF VG F G No | 256floz |2(128flcz)
e.g. Manzate Max maneozeb 3 Ib 03 very low VG [Fail Fail Fail Yes 24 gis 10 (2.4 qt) | fluxapyroxad 7(2) high* . § No
Merivon 9 fl oz . . VG-E Fail Fail Fail 33floz 3 (11 floz)
FRAC 2and 9 + pyraclostrobin 1 + high Yes
G (Oswego) Miravie Prime 11.4 7 pydiflumetofen Ti4) high” VG-E F BF G (Eiba) No |342flez|3(11410
Rovral 1.5 pt iprodione 2 medium-high Fail (Elba) Fail Fail-P G-F No 75ps | 5(1.5pt) iravis Prime 1141l 02 + 12 + low-medium 8 - VG (Oswegs) o 2floz | 3(11.4M0z)
fluopyram T(1) high*
L Flex 1361l , N N, 27.21 2(1361
Seala 18 floz pyrimethanil ga medium . IG gi'”a’ Fail-P variable Fail Ne | s4fioz | 3(18Mcz) una Flex 13.6 fl oz + difenacanazole 36 + medium na na na na o 0z |2(138fl02)
- . - ail (Oswego) Luna Tranquility 16 fl oz fluopyram + pyrimethanil T(1)+ 8a high* + medium VGG VG F VGE N 3
Seala 8 fl oz + Rovral 1 pt pyrimethanil Sa medium + a - P-Fail oF No 54 pts 6 (9 fl oz) + Rovral 1 pt + ipradions 2 + medium-high VG (Oswego) o B
P + iprodione 2 medium-high 10 pts 10 (1 pt) Luna Experience 12 8 fl oz fluopyram + tebuc. T(1)+ 3¢ high* na na na E-VG
FRAC PO7 + Rampart 3 gt + phosphorous acid POT + medium low i - - -
i i ) 9 E] Miravis Prime 11.4 floz pydiflumetofen + fludioxonil T(4)+ 12 high® + low-med No
Ramprarl. | phonsphomus aclt.:l | Po7 | low | Fa!l | na | na | G | Yes | 7 | 2iEpt) . ol 1p1 + prodione 5 + mediim high VG-E na na VG-G No - 3
Reveile, etc. potassium phosphite | Po7 | low | Fail [ na | na [ G [ Yes | 28pt | 7(apy T
FRAC 3 i i Omega 16 floz I fuazi 25 | Tow T E I F T Fail I G" [ Ves | 96fioz | 6(160oz)
Tilt & fl oz propiconazole 3a medium Fail \E’{-}FaclgElba} \E’(—}Fa&} Elba) e P No 16floz | 2(8Moz) 030 6.5 floz olyoxin D zinc salt [ 19 | medium | Fail | Fair | P-F | P-Fail | no | 78Moz [ 6(1300z) |
= (Oswego) (Oswego) (Cswego) = 11 In 2020, Omega was rated has having faif performance for keeping follage green. It is suspected that since it was excellent on BLB halos and pressure was high, that this contributed to higher plant
. i i 1 \ R _Eai health ratings in 2021.
Quadris Top 14 fl oz difenaconazole + azoxystrobin 11 medium + high Fail-p F P-Fail P Yes 56flax 4(14Moz) * FRAC rates FRAC 7 as “medium-high”. Given our experience with FRAC 7 and SLB, we ranked it as “high” instead.
Inspire Super 20 fl oz difenacanazole + cyprodinil gg madium + medium Fail VG PF :ﬁg;ﬁt’;] No | 80flez | 4 (20fcz)
tebuconazole + phosphorous 3c . . Ne
Viathon 3 pt acid POT medium + low Fail VG G VG Yes 6 pts 2(3 pts)
Cevya5floz mefentrifluconazole 3d medium Fail MNa MNa Fail No 15floz 3 (5floz)
Quadris Top 14 fl oz difenaconazole + azoxystrobin| 3b + 11 medium + high B-Fail VGE F-G va Yes 2
+Tilt 8 l oz + propiconazole 3a mediumm B B G (Oswego) Ne B
Viathon 3 pt tebuconazole + phos. acid 3¢+ POT . . . Yes
+Tit 8l oz "+ propiconazole 3a medium + low medium Fail E G ENVG No - 2
Cevya5floz Mefentrifluconazole 3d medium ; Nao
+ Rampart 3 gi/A phosphorous acid P07 low Fal na Na G Yes B 3
1 FRAC: Fungicide Resistance Action Committee
2 DM: Downy mildew. If fungicide treatment does not have activity on DM, grower may want to add a fungicide with activity on DM to tank mix. . n L i - .
3 FRAC codes Numbers in brackets rep nt active ingredi that belong to different sub-clagses of FRAC 7. The letters a, b, e, ete. following the FRAC 3 & 9 codes indicate different active ingredi- n:;:;:;:‘(:h::)(;:ﬁﬂis SLB sporulation of necrotic leaf tips, “dirty tips Tan, black and purple SLB target s
ents within the same sub-class Photos by Christy Hoepting, CCE Cornell Vegetable Program

4 BLB: Boirytis leaf blight. See photos for more on the difference between halos and spots.

5 SLB: Stemphylium leaf blight. See photos for target spots and “dirty tipe”. SLB has developed fungicide resistance of FRAC groups 2, 3, 7, 9 and 11 in New York muck-onion preduction.
& Example trade name for products with these active ingredients; several products are available.

7 Example trade name for products with these active ingredients; several products are available.

8 Mancozeb 1 Ib/A only provides very good contrel when BLE hale pressure is low.

9 na: No trial data available to comment.

10 Example trade mame for products with these active ingredients; several preducts are available.

https://cvp.cce.cornell.edu/
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