Citrus Canker? What went
wrong last season?

Pamela D Roberts
i Southwest Florida REC
L% Immokalee
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Citrus Canker? What went




Canker Ratings by Hits
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Citrus Canker Disease Progress, Valencia 2008
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—FKocide 3000

1.75 Ib/A

——Citrus oil 435
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3000 2.5 Ib/A
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Citrus Canker Disease Progress, Valencia 2009

Disease severity
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May July Sept Oct

—Untreated

——Kocide 3000
2.5 Ib/A

——Regalia 1% +
Kocide 3000
1.65 Ib/A +
Kenetic 8
0z/100 gal

—Serenade
Max 1 Ib/A +
Kocide 3000
1.75 Ib/A

Nutritional
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Citrus Canker Disease Progress, Valencia 2010

—Untreated

Kocide 3000
1.75 Ib/A

——Kocide 3000
1.05 Ib/A

—Citrus oil 435
5% + Kocide
3000 2.5 Ib/A
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Mean Number of Hits per treatment
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Citrus Canker Disease Progress, Valencia 2011
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—Untreated

——Kocide 3000
1.75 Ib/A

——Regalia 2 qt/A
+Kocide 1.5
Ib/A
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Citrus Canker Disease Progress by Hits on Grapefruit, 2011
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30-year average high and low temperatures (F) for

Immokalee
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30-year average high and low temperatures (F) for
Immokalee and Maximum, Optimum and Minimum

Temperatures for Xanthomonas citri subsp. citri
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30-year average high and low temperatures (F) for
Immokalee and Maximum, Optimum and Minimum
Temperatures for Xanthomonas citri subsp. citri
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Optimum temperature for Xanthomonas crtrr subsp C|tr| started In Feb and ended in Dec




30-year Average

Rainfall (in)
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Rainfall and Temperature:
significant?



Canker Trials 2011
- Canker on Valencia
* Air Temperature Plot (Min, Avg, Max and 7 Day moving Average).
* Rainfall Totals

* Dew point temperature Plot (Min, Avg, Max and 7 Day moving
Average).

* Regression Plots

- Moving average (7 days) air temperature and moving average
interpolated canker hits (7 days).

- Moving total rainfall (7 days) and moving average interpolated
canker hits (7 days).

- Moving average (7 days) dew point temperature and moving
average interpolated canker hits (7 days).



Valencia 2011 Trial
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Valencia 2011 Trial

Total Rainfall (inches)
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Valencia 2011 Trial
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Valencia 2011 Trial

7 Day Mean Air Temp. (Deg C)

120
1.00
*No statistically significant relationship exists
g 080 for 7 day rainfall totals verse Log(Canker Hits)
5 060 *DF= 29, F Ratio=1.541, p=0.224
E a0 y = 0.05x + 0.7432 *Low R? (0.050) and only improved slightly
2 K= 00505 with non-log transformed data (0.051).
= 020
%
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10 4 R2=0.2315 @ o
2 g *A statistically significant relationship between 7
p day mean air temp and canker hits (non-log
o6 transformed) is apparent.
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value of 0.232.
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Valencia 2011 Trial

Citrus Canker Hits

12 -

10 -

y = 0.8182x - 10.6

R2=0.6619
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7 Day Mean Dew Point Temp (Deg C)

24

*A statistically significant relationship between 7
day mean dew point temp and canker hits (non-
log transformed) is apparent.

*DF=29, F Ratio=56.772, p=0.001

*The relationship has a mid range R? value

of 0.6619.

*The relationship did not improve

significantly with log transformation canker
hits (R?>= 0.4831).



Conclusion: Did something go wrong?
In Immokalee:

2011: Intense rains occurred from late
March through October

2011: Temperature was conducive for
bacteria growth early in the season and
throughout

Mean dew point temperature at which the
air becomes saturated seemed to be
related to canker in 2011

April 4 2012

Early morning fog




2012
Is this year a repeat of 20117 ‘
Warm weather
|solated rainfall

Dew

Canker lesions developing for several
weeks now in south Florida

April 4 2012 Early morning fog




Trials to suppress citrus
canker in Immokalee



Background

Trials began in 2007 at the request of a
local producer to test claims made by
various companies

Test various products and programs to
suppress citrus canker

Not timing trials- 21 day calendar

Not to compare different copper materials



Product selection criteria

Trials were Initiated In response to
grower asking for independent
verification of claims

Grower interest
IR-4 program
Other Researchers
My non-citrus trials
Agrichemical companies



Goals

1. Identify efficacious materials
to Integrate into sustainable
management programs

2. Three applications per year for
canker control
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Evaluation of spray programs containing famoxadone plus cymoxanil,
acibenzolar-S-methyl, and Bacillus subtilis compared to copper sprays ,
for management of bacterial spot on tomato

P.D. Roberts**, M.T. Momol ™', L. Ritchie ®, S.M. Olson®, ].B. Jones®, B. Balogh®

“Southwest Florida Research and Education Center, Plant Pathology Department, University of Florida - [FAS, 2686 SR 29 N, Immokaies, F1 34142-9515, USA
" North Florida Research and Educarion Center, Piant Pathology Department, University of Florida - IFAS, 155 Research Road, Quincy, FL 323515677, USA
“University of Florida, 1453 Fificld Hall, Mant Pathology Department, Gainesville, FL 32611-0680, USA

“ Department of Mant Patholagy and Ecology, The Connecticut Agricultural Experiment Station, New Haven, CT 05504, USA

ARTICLE INFO ABSTRACT
Article history: Bacterial spot caused by Xanthomonas euvesicatoria Jones et al. and w 2=
Recelved 12 October 2007 a major disease on fresh market commercial tomato In Florida, Fourteen field frias weve G5
Received in revised form 16 June 2008 between 1999 and 2005 (10 in south Florida and four in north Florida) testing Famaxaceet FEey
ARIR0 D) June 2008 oxanil (Tanos SODF*, E.I. du Pont de Nemours and Company, Wilmington, DEL and acibens

713 (B. subtilis) (Serenade WPO® or Serenade Max®, AgraQuest, Inc., Davis, CA), and SEEL
m (ASM) (Actigard 50WG", Syngenta Crop Protection, Greensboro, NC) at differen
d m"‘ application programs that were combined and rotated with 'i o A%

Xanthomanas management of bacterial spot. In field applied spray treatments CoNEIMI e
Mological control all of the programs significantly reduced bacterial spot severity on plants ¥
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Control of Citrus Canker and Citrus Bacterial Spot with Bacteriophages

Botond Balogh, University of Florida, Plant Pathology Department, 1453 Fifield Hall, Gainesville, FL 32611, and
The Connecticut Agricultural Experiment Station, 123 Huntington Street, New Haven, CT 06504; B. L. Canteros,

Instituto Nacional de Tecnologfa Agropecuana Estacidn Experimental Agropecuaria, Bella Vista, Corrientes, Argen-
tina: and R. E. Stall and J. B. Jones, University of Florida, Plant Pathology Department, 1453 Fifield Hall, Gaines-

ville, FL. 32611

ABSTRACT

Balogh, B, Canteros, B, 1, Sul), R. E,, and Jones, J, B, 2008. Control of catrus canker and citrus
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Managemeni of Tomato Bacterial Spot in the Field

by Foliar Applications of Bacteriophapes and SAR Indncers
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Tech Note

Sulphur as an Alternative to Copper

as a Bactericide T
MeLpar
March 2008 mmmn%w

Bacterial Conker (Pseudomonas syringae) is a serious discase in 2 number of Crops
including stone fruit, and alfects both the ee health and the (ruit.

Bacteria are ctfectively contrnlled hy low rales of capper, Copper is a uselul product
in that its application bulh controls hoth fungal and hacrenal diseases,

Over-use of any product is not the best imanagement oplion, Copper twealments have
been 3 maditional means ol baclerial control and henee and it is now time to search
lor allernalive Lreatments.

Research originally aut of NZ points to sulphur in combination with cappers at lower
rates is a possible alternative to copper lor hueterial control. There are however a fow
cautinnary nates to be observed:

o Crop scosilivilies have not heen established
o Varietal differences; sensitivities within each crop have not been examined.
5 Hol lemperatures. Refer to copper and swlphur labels.

For this reason extreme care ousht to be applied il spraving sulphur is ennsidered.
Sulphur is also an essential nutrient for plani prowth and some soils are defic jenf, so

[oliar applications are useful from both a discase management point of view and (hat
uf nutrition.
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Fungicide
Kocide 3000
Kocide 3000
Kocide 3000
Magna Bon
Magna Bon
Magna Bon
Copper Count N
Cueva

Badge X2

Rate (lb or oz per acre)

2.51b

1.251b

0.625 Ib

64 0z (100 gal prep, 250 ppm)
51.2 0z (100 gal prep, 200 ppm)
25.6 0z (100 gal prep, 100 ppm)
21b

256 02

2.681b

% Metallic Equivalent kg Al/ha

30
30
30

28

0.841
0.420
0.210
0.234
0.187
0.094
0.179
0.337
0.841

oz Al/A

12.0
6.0
3.0
3.2
2.6
13
2.6
4.6

12.0
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Area Under the Disease Progress Curve
Commercial Site, Valencia, 2008

Untreated Kocide 3000
1.75 Ib/A

Citrus oil 435
5% + Kocide
3000 2.5 Ib/A

Citrus oil 435

5%

Nutritional




Area Under the Disease Progress Curve
Commercial site, Valencia, 2009

4000
3500 a
3000 |
2500
2000 -
1500 -
1000 -
500 -

bcd

Untreated Kocide 3000 Serenade Max 1 Regalia 1% +
2.5 Ib/A Ib/A + Kocide  Kocide 3000

3000 1.75 /A  1.65 Ib/A Nutritional



Area Under the Disease Progress Curve for
Untreated Valencia Trees
2008-2011
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Greening rating on a scale of 0-9 in untreated plots
of canker trial

3.5

2.5 -

1.5 -

0 l

2008 2009 2010 2011

Greening was interfering with canker development
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Mean Number of Hits per plot

Citrus Canker Disease Progress, Valencia 2011
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—Untreated

——|nsecticides

——Nutritional

——Nutritional +
Insecticide

Philip A. Stansly, H. Alejandro Arevalo, Moneen Jones, Katherine Hendricks, Pamela D. Roberts, and Fritz M. Roka




Greening Severity Ratings
0= no symptoms;9= tree dead

4
3.5 a
b
3 c
C
2.5 -
2
1.5
1 |
0.5 1
O h T ; ;
Nutritional + Insecticide Insecticide Nutritional Untreated

Philip A. Stansly, H. Alejandro Arevalo, Moneen Jones, Katherine Hendricks, Pamela D. Roberts, and Fritz M. Roka
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Citrus Canker Disease Progress by Hits on Grapefruit, 2011

Jun

Jul

Sep

Oct

Untreated

=—m=[Kocide 3000 2.5 Ib/A

Regalia 2 gt/A + Kocide 2 5 Ib/A

e Phosmax 2 gt/A + Kocide 3000 1.25 Ib/A

full season

Actinovate 6 0z/A + Kocide 3000 1.25 Ib/A
+ Phosmax 2 gqt/A

Salicylic Acid 1 pt/A + Phosmax 2 gt/A

==¢==Phosmax 2 gt/A
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Grapefruit, 2011

Fruit with canker

Untreated

m Kocide 3000 2.5 Ib/A

Regalia 2 gt/A + Kocide 2.5
Ib/A

® Phosmax 2 gt/A + Kocide
3000 1.25 Ib/A full season

Actinovate 6 oz/A + Kocide
3000 1.25 Ib/A + Phosmax 2
gt/A

Salicylic Acid 1 pt/A +
Phosmax 2 qt/A

OPhosmax 2 qt/A



My reason for doing these trials
to evaluate Products and Programs that
are being applied to citrus to control
canker or mitigate HLB

Regalia
Serenade Max
Actinovate AG

Phosphorus acid

Sulphur

Zinc Oxide
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In repeated testing, of these products could be alternated or combined with
0.6 Ib metallic copper or less and still achieve the
same level of control statistically at

A

Actinovate

NN

Agriphage Regalia
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Summary

| think that we all know that canker
development is tied very closely to the
environment

* However, changes in management
programs for HLB will also impact citrus
canker control

* Copper compounds are currently the
most efficacious for canker but many

other products are being used
http://swfrec.ifas.ufl.edu/plant_path/publications/
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