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Kasugamycin (Kasumin 2L)

* Aminoglycoside antibiotic
developed as rice blast
fungicide (protectant)

— Same class but different MoA:
Inhibits protein production

« Resistance: mutations in 16S

'RNA methyltransferase ksgA NH
gene R
5O
 No resistance reported in E. HN" > OH
amylovora OO
— Resistance found in other HO:CJ:GH
environmental bacteria OH

Wikipedia commons



Kasugamycin (Kasumin 2L)

 Evaluated in 1980s for fire

blight: testing suspended for —
phytotoxicity '\flsu;qm IZL

— Arysta Lifescience’s Kasumin oy
2L: New formulation — safe for | e

OTHER IMGREDIENTS: s s s e

TR s L B S S N G S S O S D D S A S S Sy 100.0%
a e S *(Equivalent to 2.0% kasugamycin)
Contains 0.168 pounds kasugamycin per gallon

KEEP OUT OF REACH OF CHILDREN

CAUTION / PRECAUCION

¢ 2010-2014 SeasONS: SECLION | smwmmsmummonsteoemssnmsmes s
18 label for Ml

llllllllllllllllllllll
Cary, NC 27513 103137—100814A

» 2015 season: section 3 label |wmm_—__—

fOI’ U S y N YS D E C |S NET CONTENTS: 2.5 GALLONS @ Arysta LifeScience

expediting NY request



Serenade Optimum

A.l. & MoA: Bacillus subtilis-
antibiotic metabolites

Diseases: Fire blight &
anthracnose, botrytis, rusts

My experiences

— Fungal diseases: sooty blotch,
fly speck, & rusts: moderate

—  Fire blight: >50% control at
heavy pressure & 100% control
light pressure

"W g Can be Used for Organic Production
A Wettable Powder Biofungicide KEEP OUT OF REACH
FOR AGRICULTURAL USE OF CHILDREN

ACTIVE INGREDIENT: rmmmﬁéggu];!gsummw
i ibiilis* . . L. 282% M;”W‘

strain of Bacilus
OTHER INGREDIENTS:

® Wikipedia commons




DoubleNickel55/LC

A.l. & MoA/: Bacillus
amyloliguefaciens strain
D747-antibiotic
metabolites

Diseases: Fire blight &
foliar & fruit diseases

My experiences

— Fungal diseases: sooty
blotch, fly speck, & rusts:
moderate to high

—  Fire blight: >50% control at
heavy pressure & 100%
control light pressure

DoubleNickel55

g FOR ORGANIC PRODUCTION

Beiwe Ingredisnt:
‘B :
CHer ingredant:

BIOFUNGICIDE

Water Dispersible Granular Biofungicide

OMRI™

Net Cortterts: 5 Pounds
EPARag Mo 70051-108
EPAESt. Mo FO0S1-CADOT

Lot Mo
hnutsctured by

Cettis 54, LLT.

9145 Guilford Fd, Suite 175

KEEP OUT OF REACH OF CHILDREN

CAUTION

Colmbia, MDD 21045

CERTIS

ARST AID-Agricuturd Uss

Ifin?es: Hidd ez open and rinse dowlyand gantly with water
for 19-20 mingtes. Remowe contact lenses, if present, after tie
fist & minutes, then continue finsing eve. Cal a peison conrol
ceniter or doctor for reatment adwce.

1f o shin: Take off contarminated clething. Finss skin with plerty
of water for 15-20 minutes. Cal @ poizon control center or doctor

fortregtment advice.

Ifirtalad: howe person o fesh
911 or an arbulance, than giv
mouth-to-mouth ifpossible. Cal
for further treatment advice.
Have the product Izbel with yo
ceniter or doctor.

Hot Line Mo.:1-200-255-2024 £

FRECAUTICHARY STATEMBE
HAZRRDS TO HUMA NS & COM
CAUTICN: Causes moderate ey
mpeded shin contact may @
ndividuzlz. Aunid contact with ey
mist. Wiizh thomughhywith soap 2
eating, drirking, chewing gum, us
FERSCHAL PROTECTIVE EGU
Applicators and other handlers m
» Long-deeved shirtand long pa
= ‘terproofglows
. Shoe;p?usgsodcs

mEpirator meeting MIO S H s@nda
Repeated exposure to high concs

cause alergis senstization. Foll,_2

deaning and mantzining FPE,
uze detergent and hot water for
separately fom other Bundry.

iben handers uze dozed Syt
3 manner that meets requireTel
Standamd  (WPS) for agricut

mauirments maybe redicad or

himerioaders and applicators

LJSER S8 FETY RECONMENCATICONS

Users shoul:

» Remowe dothing/PPE immedately if pesticides get nside.
Then wash thoroughlvand put on dean dothing.

» Remowe PPE immediaiehs ater handling this product. Nash
the outside of gloves bedore remodng. Az soon as possile,
wash thoroughlyand change into dean chothing.




Blossom Protect

A.l. & MoA.: Aureobasidium pullulans strains x2 =
competitive inhibition of stigmatic surface

Diseases: Fire blight

Known experiences and concerns

—  50-80% control of fire blight under high pressure
—  Fruit russeting shouldn’t happen — 80% bloom



Copper products

MasterCop: Copper sulfate
pentahydrate 5.4% MCE

Bloom rate + 1-3 Ibs./hydrated
lime

Experiences:

Effective on fire blight (50-75%
control

Mixing issues with strep
Phyto./russeting 1 year

MAasTrercl P

Fungicide / Bactericide

FOR USE IN: CITRUS, VEGETABLES, TREE CROPS, SMALL FRUITS, VINES, AND HELD CROPS.

ACTIVE INGREDIENT:
Copper sulfate pentahydrate™ .................. 2146%
INERT INGREDIENTS: ......... .. 1854%
TOTAL: ... ..o i 100.00%
*CAS No. T758-99-8

tMetallic copper content 5.4%

EPA Reg. No. 55272-18.66222  EPA Est. No. 55272-MEX-001
KEEP OUT OF REACH OF CHILDREN

DANGER/PELIGRO

Si usted no entiende |2 efigueta, busque al alguien para que se la
explique 3 usted en detalle. (If you do not understand the label,
find someone to expiain it t0 you in detzi}

% BY WT.

HRST AID
+Hold eye open and ninse slowly and
gently with water for 15-20 minutes.
= Remove contact lenses, if present, after
the first 5 minutes, then continue rinsing
= Call a poison control center or doctor
for treatment advice.
H swallowed: |+ Call a poison control center or doctor
immediately for treatment advice.
= Have person sip a glass of water if able
to swallow.
= Do not induce vomiting unless told to by
a poison control center or doctor
« Do not give anything to an unconscious
person.

H in eyes:

I on shom: = Take off contaminated clothing.

= Rinse skin immediately with plenty of
water for 15-20 minutes.

= Call a poison control center or doctor for
treatment advice.

«Move person to fresh air.

=If persan is not breathing, call 911 or an
ambulance, then give artificial respira-
tion, preferably mouth-to-mouth, if pos-
sible.

«Call a poison control center or doctor for
further treatment advice.

Have the product container or label with you when cal-

ling a poison control center, doctor, or going for treat-

ment. For i i ing this pro-

duct, call the National Pesticides Information Center

(NPIC) at 1-800-358-7378 seven days a week, 30 am to

430 pm Pacific Time (NPIC website: www.apic.orstedu).

You may also contact CHEMTREC (B00) 424-9300 (24

hours) for medical inf i

If mhaled:

For additional precautionary, handling, and use
statements, see inside of this booklet.

Manutactured for

Makhteshim Agan

of North America, Inc.

4515 Falls of Neuse Road, Suite 300

MANA EPA020T10/NofF 101411/ Rev A

Net Contents: 2.5 Gallons




Copper products

Cueva® Fungicide Concentrate

ACCEPTED
FOR REGIS

Oct. 21, 2014
New York Stat%lgte%gr

Flowable Liquid Copper Fungicide

tIr)]}!3 rEpe Organic Materials Review Institute (OMRI) for use in organic production.
Intended for Commercial Use Only

of Environmental Conservation Net Contents: 2.5 gallons (9.46L)
Division of Materials Management ) 2.5°gga"°ns '
Pesticide Product Registration DOC ID: 540398 EPA REG. NO. 67702-2-70051
EPA EST. NO. 48498-CA-1
ACTIVE INGREDIENT: BATCH CODE
Copper Octanoate (Copper Soap) 10.0% Manufactured for
CAS Reg. No. 20543-04-8 Certis USAL.L.C.
OTHER INGREDIENTS 90.0% 9145 Guilford Rd, Suite 175
TOTAL 100.0% Columbia, MD 21046

Cueva®is a trademark

metallic copper equivalent 1.8%
of W. Neudorff GmbH KG

one gallon contains 0.16 Ibs. metallic copper equivalent

KEEP OUT OF REACH OF CHILDREN

CAU I I o N Sold under a license of

W. Neudorff GmbH KG
Postfach 1209 An der Mahle 3
D-318680 Emmerthal, Germany

See Inside Booklet for Additional Precautionary Statements, Directions for Use, and g
Storage and Disposal Instructions O M RI
For Organic

Use

Cueva: Copper Octanoate (Copper Soap)
1.8%MCE, OMRI

Bloom rate, but issues with label text

EXxperiences:

effective on sooty blotch flyspeck late season, no
phyto. issues




Copper products

Badge X2 (OMRI):

Copper Oxychloride &

Hydroxide 28% MCE

Bloom rate + 1-3
Ibs./hydrated lime

Experiences:

Effective on fire blight
(75% control) and fly

speck sooty blotch late

Season

No mixing or phyto. issues

Enhanced strep

=

OCT 06 2014

Doc ID: 540222

New York State Department
f Environmental Conservation

ivision of Materials Managemen i, @\
Pesticide Product Registration @ @@ |

DRY FLOWAELE

FUNGICIDE/BACTERICIDE FOR AGRICULTURAL USE

ACTIVE INGREDIENT:
Gopper Cogychiorice ([GAS No. 1332~
Copper Hyodroxaoe (GAS No. 20427-5
OTHER INGREDEENTS.
TOTAL-
“Metalic Gopper {Cu) Equivalent i 28% by

-. 2382%
. 21.48%
.. S4608%

100.00%

KEEP OUT OF REACH OF CHILDREN

OMRI WARNING - AVISO

See Aftached Label back) for Additional Precsutions and Directions For Use

Siused no entiende |3 SH0UETE. DUSQUE 3 IQUIEN DarE QUE $E |3 SXDIgUE 3 UsiEd en oetale.
i you do not understand he label find someone 1D expiain it © you in detil)

IF SWALLDWED

* Hold eye open and rinse Siowly and gently wihh water for 15 D 20 minues.
IF M EYES = Remove confact ienses, i present, afier he first S minwes, hen confinue rnsing eye.
= Call a poison conrol center or docior for Feaiment advice.

= Take off contaminated ciohing.

F ON SKIN *Rinse skn mmedakly with pienty of waer or 15 © 20 mnues.
=Gall a poison conol cener o docior for Feaiment advice.

= Move person 1o fesh ar.

mouth-p-mouth, ¥ possibie

= Call a poison control center or docie for furher reaiment advice

F MHALED = f person & not breathing, call 911 or an ambulance, hen give artificial respiration, preferanty

NOTE TO PHYSICIAN: Possiie mucosal damage may contraindicass use of gastric lavage

EPA RegisTation MNo.- 80288-12

Wy FOR ORGANIC PRODUCTION

Haye the product conteiner or label with you when caling a poison coniro!
You may aise coniact 1-500-222-1222 for emergency medical reament informaiion.
For Chemical Emergency Spill Leak Fire Exposure or Accident Call CHEMTREC Day or Night
Domestic North America 500-424-0300 International 703-527-3883 jcollect calls accepted)

center or docior, or geing for reatment.

EPA Establishment No_. 78558-ITA-1
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Managing FB: product efficacy

 Orchard site
— 4-5 year old ‘Idared’ trees on B.9

« Atrtificial inoculum (Ea 273 at 1x107-8 CFUmI)
— Spray for BB or Scissor dip for SB

o)




Managing FB: product efficacy

* Blossom blight application
timing
— Pre-bloom timings for
biopesticides
— All antibiotics &
biopesticides @ 80% bloom

* Blossom blight incidence:
percentage of blighted
blossoms (5 reps)




Managing FB: product efficacy

« Shoot blight application
timing
— Active terminal growth (5- |

7). 24 hours after
Inoculation (trauma)

— Apogee (PF/1-2") or 5-
days prior: Actigard

« Shoot blight: progression p:‘ !
of canker of 20 shoots (5 k
reps) Eryre



2012 Blossom Blight Trial

Blossom Blight on 'Idared'
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« High pressure year: Streptomycin programs, Strep + low
copper, Kasumin 2L, Blossom Protect



2013 Blossom Blight Trial

Blossom Blight on 'Idared'
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Mean incidence of blighted blossoms (%)

* Low pressure year: Streptomycin programs, Strep + low
copper, Kasumin, Blossom Protect, Bloomtime Biological



2014 Blossom Blight Trial

Blossom Blight on 'ldared'
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Mean incidence of blighted blossoms (%)

« Moderate pressure year: Antibiotic programs, Blossom
Protect, MasterCop, BmJ & Double Nickel



2012 Shoot Blight

Shoot Blight on 'ldared'
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« 2012: Only Apogee and the two antibiotics provided a
significant reduction of shoot blight progression



2013 Shoot Blight

Shoot Blight on 'ldared’
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« 2013: Only Apogee and the two antibiotics provided a
significant reduction of shoot blight progression



2014 Shoot Blight

Shoot Blight on 'ldared'
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« 2014: Antibiotics provided strongest reduction of shoot blight
progression; biologicals, Apogee, and Actigard > good effect



Blossom Blight Summary

I Streptomycin greatest activity against BB

— Improved by bloom rate of buffered copper: No
phyto!

« Kasumin 2L (protectant).effective as strep

— Resistant management: not necessary in region
where SmR Ea not conformed or suspected

* Biologicals & Low MCE coppers

— They work, but more effective against lower
iInoculum levels & variable in performance

— Often equivalent to oxytet (does not Kill)



Shoot Blight Summary

 Antibiotics greatest effect on trauma shoot
blight

— Don’t use antibiotics for shoot blight outside
trauma events

* Apogee

— Even single application provides considerable
control: important for high vigor varieties

» Copper & Actigard

— Variable in performance, and strongest effect
against realistic inoculum levels



Outline

« Updates on chemical management tools
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* Managing fire blight
— Pre & post-season
— Bloom
— Post-bloom & Summer



Status of streptomycin resistance

e 2012: 175 i1solates from 43 commercial sites
e 2013: 320 isolates from 32 commercial sites

e« 2014: 800 isolates from 32 commercial sites
— Majority of sampling: Lake Ontario & Hudson
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Status of streptomycin resistance

« 2012-2013: 16 apple production operations
had SmR Ea




Trends & implications

e« 2014: Lots of Ea, but no SmR Ea

— Other tree declines present (1/3 samples > BSB,
winter injury, & fungal decay blights)

« SmMR Ea seems to be restricted to western NY
— Closest to regions of previous outbreaks
— Eastern NY appears to be SmR Ea free

» 16 apple production operations had SmR Ea
— Disproportionate ratio of SmS to SmR strains
— All strains have plasmid-borne resistance
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« Updates on chemical management tools
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* Managing fire blight
— Pre & post-season
— Bloom
— Post-bloom & Summer



Managing fire blight

* Post season: Clean up inoculum to reduce
spread within and between trees

— Prune out strikes and small cankers:




Managing fire blight

* Pre season: Clean up
Inoculum to reduce spread
within and between trees

— Scout and prune out oozing
cankers:

 Large - depressed discolored
cracked bark: main scaffolds
can’t prune

 Small — blossom & shoot
Infections, summer pruning
cuts: numerous & hard to
see/find




Managing fire blight

* Pre season

— Apply full rate of copper at silver/green tip

 Warm weather causes cankers to ooze > fire flight
Inoculum increases greatly

* Bloom (had or have history of fire blight)

— Watch for CCE alerts and disease model
forecasts for fire blight infection periods (NEWA
& MaryBlyt 7.1)

— Since SmMR Ea has not been confirmed in
eastern NY, use highest rate of strep for each
forecast infection



Managing fire blight

e Bloom

— Concerned about effectiveness of strep, use
highest rate of Kasumin 2L at the 2"d or 3
forecast infection

* Bloom (Organic with susceptible varieties)

— No antibiotics (Oct 20, 2014), Highest rate of
Double Nickel with Cueva, Badge X2 with
nydrated lime, Serenade Optimum, or Blossom
Protect

— Run MaryBlyt 7.1 with 60-75% efficiency with
forecast data to plan spray interval — use local
data




Managing fire blight

 Additional bactericide considerations

— Streptomycin: locally systemic & Oxytetracycline
& Kasugamycin protectants

* Post-Bloom & Summer: Copper (protectant)

« Can cause fruit russet: not a concern in nursery or
during establishment - survival

« Apply with adequate drying time
» Protectant: reduces surface bacteria
« Terminals can outgrow protective residues of copper

» Low rate fixed copper program: 7-10 day schedule until
terminal bud set



Managing fire blight

» Post-Bloom & Summer: Apogee

— Retards vigorous shoot growth in young
trees & Is best protection against shoot
blight

— Make two applications: 6-12 0z/100 gal (3-6
0z/100 gal for tree <5 years) beginning at 1-
3" shoot growth & 14-21 days later



Managing fire blight

* Post-Bloom & Summer: Pruning newly
developed strikes

— Remove as soon as noticed
—Prune on a cool dry day

— Cut Into last season's growth - At least 12”
Into healthy tissue

—Young trees: if 127 is into the main scaffold
— remove/replant
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Erwinia amylovora PCR confirmation




