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Kasugamycin (Kasumin 2L)

 Aminoglycoside antibiotic
developed as rice blast
fungicide (protectant)

— Same class but different MoA:
Inhibits protein production

e Resistance: mutations in 16S

'RNA methyltransferase ksgA NH
gene Oy
5O
* No resistance reported in E. HNT >0 oH
amylovora O OH
— Resistance found in other HOUGH
environmental bacteria OH

Wikipedia commons



Kasugamycin (Kasumin 2L)

« Evaluated in 1980s for fire
blight: testing suspended for

PEEL HERE }

| Ve ® i
oo ASUMIN 2L

p hytOtOXI C I ty é [feanscrel 2> | (e R R | DOC ID 541104

— Arysta Lifescience’s Kasumin
2L: New formulation — safe for
apples

e 2010-2014 seasons: section
18 label for Ml

e 2015 season: section 3 label
for US, NYSDEC Is
expediting NY request

New York State Department
of Environmental Conservation

For Agricultural Use Only
f Materials Managem

ivision of Ma gemen , . . 2
Pesticide Product Registration For Control of Fireblight in Pome Fruit

KEEP OUT OF REACH OF CHILDREN

CAUTION / PRECAUCION

See Inslde of booklet for additional Directions for Use and Additional Precautionary Statements
For Product Information Call: 1-866-761-9387

Produced for
Arysta LifeSclence North America, LLC o
15401 Weston Parkway, Sulte 150 ADO90E14

NET CONTENTS: 2.5 GALLONS @ ARFIaLifesE Encs
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Serenade Optimum

A.l. & M. O. A.: Bacillus
subtilis-antibiotic metabolites BAYER

Diseases: Fire blight & apple
scab, anthracnose, botrytis,
rusts

"W g Can be Used for Organic Production
KEEP OUT OF REACH
OF CHILDREN

FFFFF
Eme
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My experiences

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

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

I Wikipedia commons




DoubleNickel55/LC

A.l. & M.O.A/: Bacillus
amyloliquefaciens 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

BIOFUNGICIDE

Water Dispersible Granular Biofungicide

“» FOR ORGANIC PRODUCTION e

Bciw Ingredient: Met Corterits: 5 Pounds
i i f i EPAReg. Mo, FO0G1-102

Oer rgredents EPAESt. Mo FO0S1-CADO1
Total . . e .
“Contgine 3 minimum its (oAl per g Lot Mo
hiEnuactured by
&%Sﬁusladuﬁdc Suite 175
ul Lite
KEEP OUT OF REACH OF CHILDREN Colimbia, b 204
"ARSTAID- Agpicutrd Uss ] [USER S4FETY RECOMMENCATIONS
Ifinegves Hold eyes open and rinse sowlyand gerdy with water Uzerz should:
-20 minutes. Remowe contact lenses, if prasent, after the » Remoe dothing/PPE immedately if pesticides get inside.
fist & minutes, then continue finsing eve. Cal a peison control Then wash theroughlyand put on dean dothing
caniter or doctor for treament adwice. » Remowe PPE immediatehy afber handlin ths pr\:dua Mazh
If on skin: Take off contaminated cothing. Rinse skin with plarty the outsde of glowes befare remming. A= soon as possile,
ofwater for 15-20 minwes. Cal @ poisan control center o doctor wash thoraughlyand change into dlean clathing.
fortretrment advice. 203

Ifirialad: hiowe person to fesh
911 or an arbulance, than giv
mouth-to-mowuth ifpossble. Cal
for further treatment advice.
Hawe the product Izbel with vo
ceniter or dactor.

Hot Line Mo o1-200-265-3074

FRECAUTICHARY STATEMBE
HAZLRDS TO HUMA NS & COR
CALTICH: Causes moderate ey
mpeded shin contact may ca
ndividiuzls. Aunid contact with eye
izt Miash thomughlywith zoap 2
egting, drirking, chewing gum, us
FERSCHAL PROTECTIVE EGL
;%Eocamrsand other handlers m
rg eeved shirtand lorg pa
ofglowes
Shoe;p?hsgsod«s
hixerdoaders and applicators
mspirgtor meeting MI0SH sEnd;
Repeated exposure to high concs
cause alergic sensitization. Fall
deaning and maritzining PPE -
use detergent and hat water for 58
sapargtely fomother Bundny,
fben handers use dosed syet
a manner that meets requinamel
Standamd  (NPS) for agricut
rquirments maybe reduced or




Blossom protect

A.l. & M.O.A.: 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



Co

MasterCop: Copper sulfate
pentahydrate 5.4% MCE

er

Bloom rate + 1-3 Ibs./hyrdated
lime

Experiences:

Effective on fire blight (50-75%
control

Mixing issues with strep
Phyto./russeting 1 year

roducts

MAasTrerc[JP

Fungicide / Bactericide

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

ACTIVE INGREDIENT: % BYWT.
Copper sulfate pentahydrate*t .................. 21.46%
INERT INGREDIENTS: ............. ... 1854%
TOTAL ... 100.00%
*CAS No. 7758-99-8

tMetallic copper content 5.4%

EPA Reg. No. 5272-18-66222  EPA Est. No. 55272-MEX-001
KEEP OUT OF REACH OF CHILDREN

DANGER/PELIGRO

Siusted no entiende la efiqueta, busque al alguien para que se la
explique 3 usted en detalle. (If you do not understand the label,
find someane to explain it to you in detail )

HRST AID
+Hold eye open and nnse slowly and
gently with water for 15-20 minutes.
= Remove contact lenses, if present, after
the first 5 minutes, then continue rinsing
= Call 3 poison control center or doctor
for treatment advice.
If 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.

i in eyes:

If on skin: = 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 t ing this pro-

duct, call the National Pesticides Information Center

(NPIC) at 1-800-858-7378 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 EPA 020110/NofF 101411/ Rev A

Net Contents: 2.5 Gallons




Copper products

Cueva® Fungicide Concentrate

ACCEPTED
FOR REGIS

Oct. 21, 2014

Flowable Liquid Copper Fungicide

Ligted '?;Y the Organic Materials Review Institute (OMRI) for use in organic production.
New York State Departnfent z
= N 2 Intended for Commercial Use Only
of Environmental Conservation
R 3 Net Contents: 2.5 gallons (9.46L)
Division of Materials Management 250 gallons
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 S0ap) ........cccccvumeiereruessesissnsessssssnssssssssesasssssssnssessassessnssesenss 10.0%0 Manufactured for
CAS Reg. No. 20543-04-8 Certis USA L.L.C.

OTHER INGREDIENTS ... e e m e 9145 Guilford Rd, Suite 175

Cueva®is a trademark

metallic copper equivalent 1.8%
one gallon contains 0.16 Ibs. metallic copper equivalent of W. Neudorff GmbH KG

KEEP OUT OF REACH OF CHILDREN
CAUTION st sl

Postfach 1209 An der Mahle 3
D-318680 Emmerthal, Germany

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

Columbia, MD 21046

Use

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

 Bloom rate, but guidelines issues with label text
« EXperiences:

—  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

MNew York State Department
of Environmental Conservation

ivision|of Materials Managemen i,
Pesticide Product Registration @ @@ 2

DRY FLOWABLE
FUNGICIDE/BACTERICIDE FOR AGRICULTURAL USE

ACTIVE NGREDIENT:
Gopper Cogychiorice ([GAS No. 1332-4
Copper Hyoroxage [GAS No. 20427-5
OTHER INGREDIEENTS:
“Metalic Gopper (Cu) Equivalen

b

B2880855

KEEP OUT OF REACH OF CHILDREN
WARNING - AVISO

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

Siusied no entiends |2 efiguets. busque 3 aiguien para que se la expligue 3 usied en cetale
i you do not understand he label find someone 1 explain it © you in detail)

FIRST AID

=Gall a poison cont atment aovice

P SWALLOWED conrol center or coctor.

* Hold eye open and rinse SIowly and gently wilh waker for 15 10 20 minues.
IF M EYES = Remove contact ienses, i present, afier he frst S minwes, hen confinue rnsng eye.
= Gall a poison conrol cente:

=T off contaminated ciothing.
IF ON SKIN *Rinse skin mmediaely with pienty of water for 15 o 20 minuies.
=Call a pois! or doctor for reament advice.

* Move person © Fesnh ar.
F NHALED * if person s not breating, call 971 o an ambuiance. hen ghe arficial respiration, preferably
mouth-m-mouth, ¥ possiie.
= Gall a poison conrol cenfer or doctor for furher reaiment aovice.

NOTE TO PHYSICIAN: Pessibie mucosal damage may confandicaE use of gastic lavage

Have the product container or label with you when caling @ poison conirol center or docton, or going for reatment.
You may aiso contact 1-800-222-1222 for emergency medical Teaiment information.
For Chemical Emergency Spill Leak Fire Exposure or Accident Call CHEMTREC Day or Night
Domestic Norih America 500-424-8500 Infernational 703-527-3883 (collect calls accepied)

EPARegisTation No.- 80288-12 EPA Establishment No_: 7B558-ITA-1

Wy FOR ORGANIC PRODUCTION
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Managing FB: product efficacy

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

o Artificial inoculum (Ea 273 at 1x107-3 CFUmMI?)
— Spray for BB or Scissor dip for SB




Managing FB: product efficacy

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

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




Managing FB: product efficacy

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

/™). 24 hours after
Inoculation (trauma)

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

 Shoot blight: progression PO v
of canker of 20 shoots (5 AR )88
repS) i N ol N \ M X



2012 Blossom Blight Trial

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

* High pressure year: Streptomycin programs, Strep + low
copper, Kasumin 2L, Blossom Protect



2013 Blossom Blight Trial

Blossom Blight on 'Idared'

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 'Idared'

~
o

50 - -

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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Mean length of shoot blight canker (mm)

« 2013: Only Apogee and the two antibiotics provided a
significant reduction of shoot blight progression



2014 Shoot Blight

Shoot Blight on 'Idared'
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40

30

20

Percentage of shoot length (%)

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



Blossom Blight Summary

e Streptomycin greatest activity against BB

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

o Kasugamycin 2L (protectant):effective as strep

— Resistant management: not necessary in region
where SmR Ea not confirmed 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

e Apogee

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

 Copper & Actigard

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



Fire blight management at Bloom

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

 |f SmR Ea has been confirmed at your operation:

1. When the first blossom infection is forecast, apply
Kasumin 2L

2. At the 2nd high risk period, apply a tank mix of
streptomycin with either oxytetracycline or a bloom time
rate of a registered copper product

3. At the 3 or 4" high risk periods, repeat steps ‘1’ and
‘2’, respectively



Fire blight management at Bloom

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

 |f SmR Ea has not been confirmed at your
operation:

1. When the first blossom infection is forecast, apply a tank
mix of streptomycin with either oxytetracycline or a bloom
time rate of a registered copper product

2. At the 2" high risk period, apply Kasumin 2L

3. At the 3" or 4 high risk periods, repeat steps ‘1’ and ‘2’
depending on concerns about the effectiveness of
streptomycin
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Questions?

R
| mm—
—
P
P
—
R

Erwinia amylovora PCR confirmation
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