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Fire blight in NE US

e Blossom blight
— Reduces current season’s crop

— Managed forecasted antibiotic
applications

e Shoot blight

— Reduces bearing wood for
following season

— Managed by pruning and
treatment with growth regulator
prohexadione-calcium (Apogee)




Fire blight in NE US

e Rootstock blight

— Systemic infection of rootstock
from suckers or blossom/shoot
blight

— Managed by resistant rootstocks

e Trauma blight

— Results from wounds caused by
hail, wind, & animals

— Managed by antibiotics or copper




Fire blight in NE US

* Fire blight increasingly problematic
— High-density tall/super spindle plantings
(>1000/A) = $high-value acreage
— Resistant rootstocks not always available
— New popular scion varieties susceptible

— Young productive trees: protracted bloom &
vigorous susceptible shoot tissue

« How do we manage fire blight?
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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 y NH
gene o‘n)k'!"'
O
* No resistance reported in E. HN" " OH
amylovora NN
— Resistance found in other HO™ 0N
environmental bacteria AH

Wikipedia commons



Kasugamycin (Kasumin 2L)

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

phytotoxicity

— 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

EEEEEEEE

Kasumin2l 5

[[Group 7N FUNGICIDE |

For Agricultural Use Only
For Control of Fireblight in Pome Fruit

ACTIVE INGREDIENT:

*(E quur."arznl 102.0% kdmgam'.! ............

KEEP OUT OF REACH OF CHILDREN

CAUTION /PRECAUCION

Sea inside of booklet for additional Directions for Use and Additional Precautionary Statements
For Product Information Call: 1-866-761-9397

5 D09

NET CONTENTS: 2.5 GALLONS @ G




Serenade Optimum

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

" g Can be Used for Organic Production
A Wettable Powder Biofungicide KEEP OUT OF REACH

- Ll -
" g

o
] e or chlprEN
ACTIVE INGREDIENT: FoRADDITI ¥ STATEMENTS ard g
QST 713 strain of Bacilus subtilis* .. .. ... 262% : ISE e

I u EEEEEEEEEEEEEE TS: 7389, = lmie Selel MENT ot ik pire)
] ) TAL: 1000% For MED "gaNy <

“Contains a minimurn of 1.37 x 101 cfuly
For PR Il

My experiences

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

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

B Wikipedia commons




DoubleNickel55/LC

A.l. & M.O.A/: Baclillus

amyloliquefaciens strain DoubleNickel55
D747-antibiotic T———

“» FOR ORGANIC PRODUCTION QLR

e t a O I e S Aciw ingredient: Mt Corterits: 3 Pourds
i i 250 EPARzg. Mo, TI0G1-102

Bacits snwlolomGoensaran 07477 oo
Cther ngredients:. L L. TED% EPAEST. Mo, T0O051-CAD0
Total ... IRTTTE Lot No:

“Cartaing 2 minimam of S<10- colony-frming units (cA)per gram

[ - -
Diseases: Fire blight & s
Ceniz UsALLC.
' KEEP OUT OF REACH OF CHILDREN el S ™

CAUTION CERTIS

foliar & fruit diseases I A

Ifmegves: Hold eves open and rinse sowhyand genty with water Ll
for 18-20 mingtes. Remowe contact lenses, if presert, after the » Remowe dothing/PPE immedately if pesticides get nside.
frst & minutes, then continue insing eve. Cal a peison control Then wash theroughlyand put on cean dothirg.

= Remowe PPE immediatety after handling this product. Wiash

the outside of gloves betore remoing. Az soon as possile,
wash thoroughlivand change into cean chothing.

ceniter or doctor for reament adwce.
If on skin: Take off contaminated dathing. Rinse skin with plenty
ofwater for 15-20 minuwes. Cal @ poizon control canter or doctor

My experiences P

mouth-to-mouth ifpossble. Cal
for further treatment advice.

Hawe the product Iabel with yo
ceniter or dactor.

— Fungal diseases: sooty e

CALTICH: Causes moderate ey
mpeaed shin cont@ct may o3

blotch, fly speck, & rusts:

FERSCHAL PROTECTIVE EGL
Fpplicatorsand other handlers m
» Long-desved shirtand long pa

moderate to high s

respirator meeting MIOSH sanda
Fepeated exposure to high conce .
cause alergic senstizaton. Foll g

— Fire blight: >50% control at | =5
heavy pressure & 100%
control light pressure

Equirments 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

MAasTrerclJFP

Fungicide / Bactericide

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

ACTIVE INGREDIENT: % BYWT.
Copper sulfate pentahydrate® .................. 2146%
.. 1854%

INERT INGREDIENTS: .......... .
TOTAL: . ... 100.00%
*CAS No. T758-98-8

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 to you in detzi )}

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 a poison control center or doctor
for treatment advice.
H swallowed: |+ Call a poison control center or doctor
immediately for treatment adwvice.
= Have person sip a glass of water if able
o swallow.
= Do not induce vomiting unless told to by
a paison 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 person 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 adwvice.

Have the product container or fabel 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 1-800-858-7378 seven days a week, 630 am to

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

You may also contact CHEMTREC (300) 424-3300 (24

hours) for medical infe i

i nhaled:

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

Manutactures for

Makhteshim Agan

of North America, Inc.

4515 Falls of Neuse Road, Suite 300

MANA EPA D20110/Nof 10141/ Rev A

Net Contents: 2.5 Gallons




Copper products

Cueva® Fungicide Concentrate

ACCEPTED
FOR REGIS Flowable Liquid Copper Fungicide

Oct. 21, 2014
R TP s:mlsiﬁﬁ?ggnbn% }pe 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 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 Soap) ... i iiicimnn s sismenisssmsssssoisssssensesscse 10.096 Manufactured for
CAS Reg. No. 20543-04-8 Certis USA L.L.C.
OTHER INGREDIENTS ......... reeerennnnsenenennrasasenanassesseserss 90.090 9145 Guilford Rd, Suite 175
TR o S R A P TR A s S s tasteaieaiia e | OO0 Columbia, MD 21046
metallic copper equivalent 1.8% Cueva®is a trademark
of W. Neudorff GmbH KG

one gallon contains 0.16 Ibs. metallic copper equivalent

KEEP OUT OF REACH OF CHILDREN
CAUTION s st

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

e oo @:@

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

 Bloom rate, but issues with label text

« EXperiences:

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




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

Copper products

=

OCT 06 2014 Doc ID: 540222

New York State Department

f Environmental Conservation

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

DRY FLOWAELE
FUNGICIDE/BACTERICIDE FOR AGRICULTURAL USE

ACTIVE NGREDIENT:
Gopper Cogychioride [GAS No. 1332-40-7)°
Copper Hydrmxice [CAS No. 2

OTHER INGREDIENTS

B2880855

KEEP OUT OF REACH OF CHILDREN

OMRI WARNING - AVISO

See Attached Label jback) for it i anvd Directi For Use

Siusied no entiends |2 SIoUETE. DUSQUE 3 SIQUIEN Dara QUE 36 1 eXpligue 3 usied en oetale.
i you 0o not understand Te RDed fing someone I eXpRIN it 1 you in ceRiL)

FRST AD
= Gall a poison control center or docior immediately for reaiment acvice.

= Have person s fer if unable 1 swallow.

IF SWALLOWED 0 by 2 poison conirol cenier or docior.

Sipwihy and gently with waier for 15 1 20 minutes.
if present, afier he first 5 minutes, hen confinue rnsing eye.
rol center or doctor for weaiment adhvice

IF N EYES

= Take off contaminaied ciohing.
¥ ON SKIN =Rinse skin immediaikely with plenty of weier for 15 i 20 minuies.
=Gall a poison conirol cenier or docior for Feaiment advice.

= Move person 1o fesh ar.

= If person & not breathing, call 911 or an ambulance, Ten give artificial respiration, preferably
mouth-n-mouth, # possibie

= Gall a poison control center or dector for furher reaiment advice.

F NHALED

NOTE TO PHYSICIAN: Bossibie mucosal damage may contraindicass use of gastric vage.

Have the product contaner or label wilh you when caling a poson control cenier or Jocor, or gcng for reatment.
You may ai50 contact 1-500-222-1222 for emergency medical reaiment information.

F

or ¥ Spill Lesk Fire Exp or Accident Call CHEMTREC Day or Night
Domestic North America 500-424-3300 International 703-527-3883 (collect calls accepted)

EPA RegisTation MNo.© 80288-12 EPA Establishment No_. 7B558-ITA-1

Wy FOR ORGANIC PRODUCTION




Managing FB: Product efficacy

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

o Atrtificial inoculum (Ea 273 at 1x107-8 CFUmI?)
— 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

* 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

reps)




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'
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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 'Idared'
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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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Mean length of shoot blight canker (mm)

« 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 'ldared'
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Percentage of shoot length (%)

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



Blossom Blight Summary

o Streptomycin greatest activity against BB

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

« Kasumin 2L (protectant): as 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
Inoculum 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

e Copper & Actigard

— Variable in performance, and strongest effect
against realistic inoculum levels
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Status of streptomycin resistance

e 2012:1751s0
e 2013: 320 1s0
e 2014: 800 Iso

ates from 43 commercia
ates from 32 commercia
ates from 32 commercia

sites
sites
sites

— Majority of sampling: Lake Ontario & Hudson

Valley
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Status of streptomycin resistance

e 2012-2013: 16 apple production operations
had SmR Ea
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Trends & implications

e 2014: Lots of Ea, but no SmR Ea

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

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

e 16 apple production operations had SmR Ea
— Disproportionate ratio of SmS to SmR strains
— Most strains have plasmid-borne resistance



Trends & implications

o All samples from shoot blight: no catastrophic
strep failures w/ widespread losses

— Numerous reports of FB in RubyFrost,
Honeycrisp, & Gala

* In “high risk” areas for strep resistance

— Streptomycin and oxytet mixes: seemed to
Improve overall control of FB in Western NY

— High risk operations with SmR Ea in 2012 had
only SmSin 2013 & 2014
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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 0ozing
cankers:

e 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

e Pre season

— Apply full rate of copper at silver/green tip

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

e 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 SmR 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'd
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

e Additional bactericide considerations

— Streptomycin: locally systemic & Oxytetracycline
& Kasugamycin protectants

e Post-Bloom & Summer: Copper (protectant)

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

« Apply with adequate drying time
» Protectant: reduces surface bacteria
e 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

e 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 12” Is into the main scaffold
— remove/replant
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Managing fire blight: Using models

* \Web-based intuitive pest/disease forecasting
systems

 Promoted and used for apples in WA,
Canada, and Europe: cost-effective pest
management & pesticide stewardship

* \Web versions of time-tested relationships with
iIntegrated weather data

* Prevents unnecessary pesticide applications,
saves growers money, prevents losses due to
disease



Managing fire blight: Using models

* Fire blight forecasting:

— Predicts blossom blight
Infection periods

— Essential for cost-
effective management of
fire blight and avoiding
antibiotic resistance

— NEWA system &
Marybylt 7.1: heat units
& presence of moisture

| Btossom od




Managing fire blight: Using models

) I G R I JE | hip i newa e corelLedu/newabodelagle_disease c q‘w
vt Visioed © Camell University We Ren's Bargaims - Barn Access £ SHOP  Tree Frif GHET COS (ABEF 1 Mads fn nw.rmmmu? T Wet Tﬂl

« NEWA system:

-
— Based on CougarBlight e .
NEWA Apple Disease Models f
. |
‘ ' Fire Bight 5] -
g Weather Station: Fire Blight Risk Predictions for Albion

Albicn

Blossom blight predictions using the Cougarblight model begin at irst blossom open

Diate of Interest

[l L]
——— First blossom open dater | 4/27/2009
. 0% /2612009
Firs! Biossom open dali AbOve 1§ eAOMAed Dased O Ceee 0y MCCUMUIEIONS O Ube INpul
|Calculate| Enter fve aciual dafe for blocks of indereat and fiw model will calculale e profection period during Bloom mone sccuralely.

Orchard Blight Histury: | Fire saght scourred in your n lant yrar )
Ther cvchand BEQRT hestory Above is the Sadect th J Bl for your e and e model will recakulahe
« Model works well on east f—
Blossom Blight Summary - Cougarblight
| Past | Past Current Blossam Blight S-Day Forecast Forecast Details
CO aSt ap p | eS | May24 | May2s | May26 | May27 | May2R | May29 | May3o | May3l W
m
Risk Level Caution

Wetness Events |

n Huin Ansount 0.0 000 000 NA NA NA NA NA

Integrated e || |
— WI Nightpay £ o " i i " =
g Dew B4 No No No NA NA NA NA NA
Leafl Wetness o
(hoursh

N EWN N R ‘ ‘ d ia ti l NA - data not available Cougarblight Charts Download Tane: 32672008 2300
Scani S-duy degree huiwr (D) tosals, risk fevels, rain, dew: feaf wemess, amd sote the infection risk fevel

— Fully Automated: w/ o i
limited user input

http://newa.nrcc.cornell.edu/newaModel/apple disease




anaging fire blight: Using models

http: //newa.nrcc.cornell.edu /newaModel/apple_disease

Aost Visited ~  Cornell University: We...  Ben's Bargains - Barg. ..

NEWA Apple Disease Models

NEWA Apple Disease Models M

| Fire Blight =
Weather Station: Fire Blight Risk Predictions for Albion
| Albion 3 ; L . . .
Blossom blight predictions using the Cougarblight model begin at first blossom open.
Date of Interest: i
First blossom open date:  4/27/2009
05/26/2009

First blossom open date above is estimated based on degree day accumulations or user input.
Enter the actual date for blocks of interest and the model! will calculate the protection period during bloom more accurately.

Orchard Blight History: | Fire blight occurred in your neighborhood last year. |+

The orchard blight history above is the NEWA default. Select the actual biight history for your orchard and the mode! will recalculate
recommendations.

Blossom Blight Summary - Cougarblight

Past Past Current Blossom Blight 5-Day Forecast [ Forecast Detalls

Date May 24 May 25 May 26 May 27 May 28 May 29 May 30 May 31
4-day DH 217 - - - - -
‘Wetness Events
Rain Amount 0.00 0.00 0.00 NA NA NA NA NA
Rain Prob (%)
Night/Day
Dew & No No No NA NA NA NA NA

Leaf Wetness
(hours)

-
=
]

NA - data not available | Cougarblight Charts Download Time: 5/26/2009 23:00

Scan 4-day degree howr (DH) totals, risk levels, rain, dew, leaf wetness, and note the infection risk level.

Pest Management for Cougarblight Risk Level: i
. - bactericides probably unnecessary, check the 5-day forecast for warm weather (60°F or higher) and v

http://newa.nrcc.cornell.edu/newaModel/apple disease




Managing fire blight: Using models

MaryBlyt 7.1:

— Based on east coast
research and validation

e Paul Steiner UMD
— Standalone program

— Requires more user
iInput/data, but higher
level of specificity

— Season long predictions
— Can import NEWA data

http://Iwww.caf.wvu.edu/kearneysville/Maryblyt/




Managing fire blight: Using models

File Edit Options Help

_;-ﬂ Save Lﬂ Print u[;. Copy Lﬂ Paste | H Save Screen as Image ib View Graph @ Accept Changes @ Discard Changes
Inputs Data Entry Mode Outputs

Date Phenology Max Temp (F)  Min Temp (F) Wetness {in) Trauma Spray Motes Avg Temp (F) EIP BHWTR BES CBS SBS TBS =
5/3/2014 GT 58.4 4.9 0.06 2.6 = = = = = =
5/4/2014 GT 54.9 43.9 0.01 43,4 = = = 4 = =
5/5/2014 TC 57.9 329 0.03 48.9 = = = o = &=
5/6/2014 TC 58.7 42.0 0.00 50.4 = = = 5 = =
5/7/2014 TC 64.7 33.8 0.00 49,2 = = = [} = =

5/8/2014 PK 74.4 43.0 0.00 617 = = = 10 = = .

5/3/2014 PK 4.1 53.8 0.09 68.9 = = = 17 S = 7
5/10/2014 BL 73.3 56.7 0.15 65.0 36 = 22 = =
5/11/2014 BL 4.7 43.0 0.00 61.8 73 = 26 = =
5122014 BL 32.5 43.8 0.00 66,2 145 = a2 = =
5/13/2014 BL 6.1 58.0 0.65 ‘fes 720 = = 41 = =
5/14/2014 BL 84.8 60.0 1.05 7.4 97 = 49 > =
5/15/2014 BE FLv 63.9 0.22 0.3 158 = 57 = =
5(16/2014 BB 64.2 44,1 1.48 42 105 3a 39 S =
1" 5/17/2014 BB 57.1 38.6 0.00 48.4 53 3a 59 = =
5/18/2014 BB 610 42,9 0.00 2.0 = 3a 60 = =
‘| 5/19/2014 BB 66.4 8.3 0.00 52.4 = da 61 = =
: 5/20/2014 BB 73.9 47.0 0.00 60.4 24 GRo | 15a 65 = =
5/21/2014 BB 67.9 56.1 0.00 62.0 36 +--+M 21a 68 = =
5/22/2014 B2 74.5 4.6 0.26 64.6 73 | | Jla 73 o =
I 5/23/2014 B2 57.0 526 0.05 54.8 49 +-+-M 32a 74 = =
5/242014 B2 s 519 0.00 62.3 37 =M 40a 73 S =
5/25/2014 B2 7.3 43.3 0.00 63.3 97 +--+M Aa 83 = =
5/26/2014 B2 2.0 62.6 0.00 723 170 65a 91 = =
1 5/27/2014 B2 313 60.7 0.00 710 255 8la 99 = =
| 5/28/2014 B2 69.8 4.1 0.00 62.0 194 87a CMS5 = =
5/29/2014 B2 63.1 541 0.00 611 109 93a 3 = =
: 5/30/2014 B2 734 47.3 0.00 60.4 133 100 a 13 o =
HA 5/31/2014 B2 7.2 49.7 0.00 &60.4 61 = e <) =
i 6/1/2014 PF 80.3 44.8 0.00 62.6 = = = 29 = =
i 6/2/2014 PF 86.8 59.3 0.27 73.0 = = = 47 17 =

6/3/2014 PF 317 65.9 0.03 73.8 = = = 65 368 = B
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Questions?

Erwinia amylovora PCR confirmation




