Advances in Managing Alternaria &
Botryosphaeria Blights; and
Controlling Aflatoxin with AF36

Themis J. Michailides
Kearney Agricultural Center
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Alternaria late blight (severe leaf symptoms)
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Management of Alternaria late blight:

Cultural practices (manage irrigation, improve

water infiltration, buried drip, hedge trees to increase
orchard ventilation, no cover crops, etc.)

Chemical control (apply fungicides)... ..... difficult.

Integrated disease control (use both cultural &
chemical control)........................... the best effect!



Presenter
Presentation Notes
1. To reduce RH and wetness duration in the orchards. 


Alternaria late blight management with
buried drip irrigation
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Most effective fungicides against Alternaria
(Kearney, 2011)

Control - C
Pristine (3x) - I b
("~ Inspire Super (3x) - : ab )
Q8Y78 (3x) - I aby
< Quilt Xcel (3x) (3X) - : ab >
Fontelis(3X) - 1 ab
" Quash (3X) A ! ab
Luna Experience (3X) - : a
Luna Sensation (3x) A I a}
[
0 ) 2 3 4 5

Efficacy score (whole tree evaluation)
Worst control Best control


Presenter
Presentation Notes
Three applications.


Fungicides registered for Alternaria late blight

Fungicide Active ingredient Efficacy
Abound Azoxystrobin ++
Adament Trifloxystrobin+tebuconazole +++
Bravo chlorothalonil ++
Bumper/Tilt propiconazole +++
Cabrio pyraclostrobin +++
Gem trifloxystrobin +++
Quash metconazole +++(+)
Fontelis penthiopyrad ++++

i) | Pristine boscalid+pyraclostrobin +++(+)
Inspire Super difenoconazole+cyrodinil +++(+)
Quilt-Xcel azoxystrobin+propiconazole +++(+)
Scala pyrimethanil ++
Switch cyprodinil+fludioxonil +++
Tebuzol tebuconazole +++
Copper Copper +



Disease Severity Values (DSV) for

Alternaria blight of tomato

Leaf wetness hours required to produce
disease severity values (DSV) of:

Mean air 0 1 2 3 4
temp °F

55-63 0-6 7-15 16-20 21+

64-68 0-3 4-8 0-15 16-22 23+
69-78 0-2 3-5 6-12 13-20 21+
79-84 0-3 4-8 0-15 16-22 23+




Cumulative DSV

Disease Severity Value Kearney
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2011
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Cumulative DSV
7-day DSV

On shoots with fruit
On shoots without fruit
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Spraying Luna Sensation after 10 unit DSV
events — Kearney 2011

Control

-

First event (6/23)

o

First two (6/23, 7/22)

First three (6/23, 7/22, 8/11)

Four (6/23, 7/22, 8/11, 8/26)

1 2 3 4 )
Disease score (whole tree evaluation)
Worst Best

o



Efficacy of a late spray (3 Aug 2011)

(orchard with severe Alternaria blight)

| asras s
sprayz}_a  same

No late spray 1

No late spray 2 b

Late spray 3

No late spray 3

0 1 2 3 4 5

4 sprays: Scala+Gem (April 10),
Inspire Super (May 23), Switch June

9), and Ph-D (July 1). Efficacy score (whole tree evaluation)


Presenter
Presentation Notes
Scala+Gem (April 10), Inspire Super (May 23), Switch June 9), and Ph-D (July 1). In essence, 2 sprays against Alternaria: not sufficient….



General conclusions:

v Although there are several fungicides now for
the growers to choose, we still need stronger
fungicides.

v'Follow label recommendations, do not use
reduced rates, rotate fungicides of different
classes, and aim for good coverage.

v'"New fungicide registrations can provide
alternatives to overcome the challenge of the
Alternaria resistance.


Presenter
Presentation Notes
The challenge will be how long these new fungicides will last.
Pri @ 14.5 oz;Scala @ 18 oz; Pri @14.5 oz;Tilt @ 8 oz; Switch @ 14 oz




PISTACHIO—Fungicide treatment timing

Disease Dormant  April June July August
May

Alternaria S 4+t et

P Source: http:/www.ipm.ucdavis.edu



http://www.ipm.ucdavis.edu/

ake-home message

(It 1Is Important to diagnose the disease In
the orchard correctly)

» Start sprays Iin early June and finish by end of
July).

» One critical spray: end June /early July.

> Bloom sprays and August sprays are not

effective. (The bloom/early-season sprays cannot be

considered when you are trying to control Alternaria late
blight.)


Presenter
Presentation Notes
Bloom necessary for Botrytis blossom blight. 


Managing Botryosphaeria blight
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Botryosphaeria blight in unsprayed control

(orchard in Glenn Co.)
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Wetness period (hours)

MODEL

Relative risk of infection of pistachio fruit by
Botryosphaeria
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Presenter
Presentation Notes
Notes for the slide: Relative risk of infection of pistachio fruit by B. dothidea by wetness period (W) events and Temperature (T) (adding together interrupted wetness periods with ≤ 12 h of dry periods) initiated by rain events with ≥4 mm of rain per event as recorded by electronic wetness sensors.   R values of low = (R = 0.71, P = 0.07) (R = and high = (R= 0.51, P= 0.03)
Note: When determining wetness periods in orchard, wetness period had to be initiated with a rain event with ≥ 4 mm rain.  Wetness periods interrupted by ≤ 12 h dry period were added together, resulting in a single infection period.  Electronic wetness sensor values were considered wet if bin values were ≥ 0.5 for the hour (1 = wet and 0 = dry). 


Leaf Wetness Model (LWM) in Butte County

(Medium and high risk infection events in 2011)
uatent infections. 62%; disease 55%

60 - \ 197 RAIN Butte
May 14-18 (26 mm)
% >0 High Risk
= 40 - @ <<— May 31-June 2 (23 mm)
7p)
7))
) -
% 30 - “‘e June 4-5 (6 mm)
3 ~S— June 28-29 (33 mm)
© 20 - , :
3 ~Medium Risk
=— May 1 mm)
10 -
Low Risk
0] ; ! :
5 10 15 20 25

Temperature, °C
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Presentation Notes
(high inoculum and four high risk events = 62% blighted panicles)


Results of Leaf Wetness Model predicated
fungicide sprays in Butte County - 2011

Control ;
;
mmmm Blighted panicles
LWM —]Z 3 sprays 1 Latent infections
|

Grower - aa 8 sprays

0 10 20 30 40 50 60 70
Percentage



Leaf Wetness Model at Kearney Agric. Center- 2011

Latent infections 0%: disease 23%

60
Fresno
50 - High Risk
40 -
P June 4-5 (61 mm)

30 - ®

Leaf wethess, hours

20 1 Medium Ris
10 -
Low RIsk
0 . . ;
5 10 15 20 25

Temperature, °C


Presenter
Presentation Notes
Latent infections were recorded before the rain; however, infections must have been occurred during and after the rain.  


Results of Leaf Wetness Model predicated

fungicide sprays at Kearney Agric. Center - 2011

Control

LWM

Calendar sprays

alspray (Abound, 6 June)

a 3 sprays (Pristine, 5 Jun, 6 Jul, 5 Aug)

S 10 15
Blighted panicles (%)

20

25



Inoculations of pistachio cultivars with Botryosphaeria
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Inoculation results by fungal species

Botryosphaeria dothidea -

s> Botryosphaeria rhodina -

s Diplodia seriata

Neofusicoccum mediterraneum -

mmmm Blighted panicles (%)

—1 Blighted shoots (cm)

(0)

(0)

10

15 20 25 30
Units

35


Presenter
Presentation Notes
B. rhodina and D. seriata did not cause blighted panicles (no disease on the fruit).
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Presenter
Presentation Notes
To reduce spore inoculum in the fall and winter


Most effective fungicides against

Botryosphaeria - Butte County in 2011

Control

Luna Experience (4x)
Luna Sensation (4x)
Q8Y78 18 0z (4x)
Pristine (4x)

Merivon 6.5 (4x)
Merivon 5 0z (4x)

Q8Y78 24 0z(4x)

10 20 30 40 50 60
Blighted clusters (%)

70



Most effective fungicides against
Botryosphaeria - Kearney in 2011

Control

Q8Y78 (3x)

Luna Exp (3x)

Quilt Xcel (3x)

Inspire Super (3x)
QuadrisTop (3x)
Luna Sen (3x)

Scala (1x)+Adam (2x)
Pristine (3x)

Allcanget ...................

6 8 10 12
Blighted clusters (%)

14

16

18



Efficacy of strobilurin mixtures against Botryosphaeria vs.

those that feature triazole (Butte Co., 2011)

contro! -
\

Metaconazole -

cd

Difenoconazole+Cyprodinil

bc

Tebuconazole+Fluopyram -

Trifloxystrobin+Fluopyram
Pyraclostrobin+Boscalid

Pyraclostrobin+Fluxapyroxad

ab
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Fungicides registered for Botryosphaeria blight

Fungicide Active ingredient Efficacy
Adament......... Trifloxystrobin+tebuconazole L
Abound .......... azoxystrobin T
Bravo............. chlorothalonil T
Bumper/Tilt...... propiconazole o
Cabrio............ pyraclostrobin T
Gem ............. trifloxystrobin T
Quash............ metconazole e
Inspire Super... Difenoconazole + cyprodinil SR
Pristine .......... boscalid+pyraclostrobin R
Quilt-Xcel........ azoxystrobin+propiconazole T
Scala.............. pyrimethanil A
Switch............ cyprodinil+fludioxonil S
Tebuzol.......... tebuconazole e
Topsin-M........ thiophanate-methyl o
Copper........... Copper +-

nmmmdp Source: http://www.ipm.ucdavis.edu



http://www.ipm.ucdavis.edu/

PISTACHIO—Fungicide treatment timing

Disease Dormant April June July August
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http://www.ipm.ucdavis.edu/










Take-home message
(It is important to diagnose the disease in the
Monitor orchard frequeﬂrﬁbéaeﬁgngr%qr@gmya) of inoculum.

If you do not find Botryosphaeria inoculum (BUDMON assay) in your
orchard, disease won't develop.

Prune blighted shoots/clusters (Botryosphaeria behaves like “The Sleeping
Dragon”).

Spray before or after rain events in April/ May, June, & July (rains cause
Infection events).

Learn and use the |eaf wetness (LWM) model to make decisions when and
how many times to spray and reduce unnecessary spray costs.

Good news again!.......... No resistance & lots of effective funqgicides!




Controlling Aflatoxin with AF36
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Molds that can produce aflatoxin in nut
crops In California

Aspergillus flavus Aspergillus parasiticus



Aflatoxin contamination of nuts

Preharvest vs. Postharvest?

(if nuts are dried quickly after harvest, stored
properly, and kept dried)...

=»Preharvest problem!

=» Postharvest (leaky silos; no proper storage)



" Early splits
' b

Infection by
Asperqgillus fungi and
Infestation by NOW

' Early split nuts:
main source of
aflatoxin
contamination in
| pistachio nuts

=“The Achilles heel”
e Early splits = 84% AFL

e Early splits + NOW =
« >99% AFL




Early split nuts form
In the orchard
in July and
continuing until
harvest;

(2-5% of the crop)




Use of atoxigenic strains of
Aspergillus flavus as biopesticides
to reduce aflatoxins

(atoxigenics = strains not producing aflatoxins)
Rationale: The atoxigenics when applied in

the field increase in numbers and displace the
toxigenic strains.



Irrigation Is needed for spore production
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Presenter
Presentation Notes
Application was submitted on October 2006
AF36 strain on cotton in Arizona and California.
Aflaguard on peanuts in Georgia.
AflaSafe on corn in Kenya and Nigeria (mixed 4 strains)
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Presenter
Presentation Notes
Approximately 5 kgs per acre (1 acre = 2.71 ha) 
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Library samples |




Percent reduction of aflatoxin contaminated
pistachio samples after treating orchards with
AF36 (all harvests: 15t & 2"d harvests)

50

44.9%

40 - 38.6%

30 -

23.2%

20

% reduction

10 |

2008 2009 2010


Presenter
Presentation Notes
Average for 3 years (40.3% significant at 0.0052 level)


Percent reduction of aflatoxin contaminated
pistachio samples after treating orchards with
AF36 (only 2"d harvest = “Reshakes”)

100

85.4%
80 -
-
O
5 60
-
[®)
O 40 -
= 23.6%
20 -
(Only 3
samples)
0

2008 2009 2010


Presenter
Presentation Notes
2008, only 3 samples (were not included in the analyses; average of 2009 and 2010 53.3% reduction (at 0.0238 level)
Main harvest 34.0% avg. (P=0.0479) samples that exceeded the 15 ppb.
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Density of Aspergillus flavus/A. parasiticus in soil (treated
with the wheat-AF36 product vs. untreated)

Propagules / g soill

'/Nut harvest

Nut htarvest

200
—&— AF36
150 - —O~—— Control JNut harvest =
100 - :
: AF36 applied
50 - AF36 applied i
: \ll \Nut harvest \ll
0 1 Ao | —O—-O— | ‘O,\‘O
2007 2008 2009 2010



AF36 (%)

Percentage of Aspergillus flavus/A. parasiticus in soll
(treated with the wheat-AF36 product vs. untreated)

100 T\‘/p —
80 -
60 -
40 -
AF36 AF36
20 - applied applied —®— AF36
V —C— Control
O ~ | | |
2007 2008 2009 2010

Date



Presenter
Presentation Notes
There is some movement to the untreated. And that is what we want to spread a little. 


Leaf wethess, hours

Leaf Wetness Model (LWM) in Glenn County -2010

. Medium and high risk infection events in 2010
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Alternaria inoculation of cultivars at Kearney

2011
Joley ¢ susceptible
Aria bc
Kalehghouchi ab
Golden Hills ab
Less susceptible
Kerman ab
Lost Hills a

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Disease score (whole tree evaluation)
Worst Best



Inoculation of pistachio cultivars with

Botryosphaeria at Kearney - 2011

Kalehghouchi -
Lost Hills -
Kerman -
Golden Hills A

Aria -

10

20 30 40

Length of canker (cm)

50

60
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