Challenges in Management of
Alternaria & Botryosphaerla
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Alternaria late blight difficult to control




Management of Alternaria late blight:

» Cultural practices (manage irrigation,
Improve water infiltration, buried drip, hedge
trees, no cover crops, etc.)

» Chemical control (apply fungicides)

» Integrated disease control (use both cultural
& chemical control)




Fungicides registered for Alternaria late blight

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

inmmmp>Pristine boscalid+pyraclostrobin ++++
Quilt-Xcel azoxystrobin+propiconazole +++
Scala pyrimethanil ++
Switch cyprodinil+fludioxonil +++
Tebuzol tebuconazole +++

Copper Copper +



Three sprays of fungicides against
Alternaria late blight - 2010
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Control d
Pristine bc
Quash bc
Quilt Xcel bc
PhD bc
Quadris Top
Fontelis (LEM 17) ab

Luna Sens/Scala/Luna Sens ab

Luna Privilege a
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Efficacy score (whole tree evaluation)
Worst control » Best control




Programs for controlling Alternaria late blight
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S sprays <

Block

@

S sprays <

4 sprays

(20100 .
Pri @ 14.5 oz 2A0r 40
Scala @ 18 oz (efficacy score)
Pri @14.5 oz
Tilt @ 8 0z
Switch @ 14 oz 26 Jun
Scala @ 18 oz 2 Apr 2 4
Pri @14.5 0z (efficacy score)
Scala @ 18 oz
Tilt @ 8 0z
Switch @ 14 oz 30 Jun
Scala @ 18 oz 2 Apr 26
Pri @14.5 oz (efficacy score)
Tilt @ 8 0z
Switch @ 14 oz 30 Jun

O= worst control

5 = best control
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Effectiveness of late sprays
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Late spray Block B July 31; Quash 4 oz a, No effect

No late spray Block B

-, ’Late spray Block D
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No late spray Block D

July 30; tebuzol 4.8 oz E

Late spray Block E No effect

Aug 3; Ph-D 6.2 0z

No late spray Block E
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Efficacy score (whole tree evaluation)



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

DSV timed sprays - Kearney Ag Center

200

- humid site #1 - 2010

160 -

120 -

80 A

Cumulative DSV

-= 7-day DSV

On shoots with fruit
On shoots without fruit

T
(o) (o))
o o

’

w S
o o
(%) suoisa| yum saneaASA Aep-L

T
N
o

@
=
o

WV RVAN e B R E MR
\7 |10 DSV|
G
> @
180 200 220 240 260

Julian day



DSV timed sprays - Kearney Ag Center

Cumulative DSV

- humid site #1 - 2010
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Sprays predicted by DSV at Fresno Co.
orchard - 2010

Critical spray

/ |

5sprays: Luna Sensation | [ teaaae

.....

14 unit DSV increase
4 sprays: Luna Sensation

Control
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Efficacy score (whole tree evaluation)



Alternaria alternata isolates tested for resistance or reduced
sensitivity to one of the fungicides -2010

Number of isolates that show resistance or reduced

sensitivity

Orchard  _ County Isolates _: Boscalid ~___Penthiopyrad : Fluopyram
KAC Fresno County 9 1 2 1
23-01 Madera County 10 7 ¢ 7 2
40-48 Madera County 9 9 O ¢ 2
40-42 Madera County 9 7 O/,g 1
39-18 Madera County 4 C}\ @0 1
DB-GR Kern County 9 p& 9 0 3
FAG Kings County 10 ) PA 8 /‘@ 2
ORA-2  Tulare County 6 1 o 0 k?/& 0
ORA-3 Tulare County 9 3 KS’/& 4 . /é 1
SVF-A Kern County 8 3 /é 3 OOO
SVF-B3 Kern County 10 5 QO @
SVF-E4 Kern County 10 8 8 @ 2
GAT Kern County 9 8 8 0
COR-A Kings County 8 1 2 0
DRU-F  Kings County 5 O 0. .. 0

Total 125 72 81 17




General conclusions:

v There are a number of fungicides the growers
now can choose to design a program.

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.



PISTACHIO—Fungicide treatment timing

Disease Dormant  April June July August
May

Alternaria g+ St @

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

http://www.uckac.edu/plantpath
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ake-home messaqge

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

» Spray In early June and finish by end of July).

» One critical spray: end June /early July.

» Bloom sprays * and some late* season sprays
(early Aug) not effective.
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Botryosphaeria blight in unsprayed control
(orchard in Glenn Co.)
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Wetness period (hours)

Relative risk of infection of pistachio fruit by
Botryosphaeria
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Leaf wetness, hours

lum and high risk infection events in 2010
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Disease control based on the Leaf Wetnhess
Model in 2010

Control

LWM -Wa 2 spraysS Gem + Scala; Azoxystrobin

Grower fa 8 sprays

0 10 20 30 40 50 60
Blighted clusters (%)



Leaf wetness, hours

Medium risk infection event in 2010

60— F7———————————————————————————————————————————
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50 _ High RiSk ----------------
40 4 P April 20-22 (26 mm)
30 |
e Medium Risk~
10 | \
Low Risk
0 | | |
> 10 15 20

Temperature, °C

25



Disease control based on the Leaf Wetnhess
Model in 2010
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Medium risk infection events in 2010

Leaf wetness, hours

Latent infection 0%: disease 0% ] .
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Summer prunlng & removal of prunings
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Fungicides registered for Botryosphaeria blight

Fungicide

Adament.........

Abound

Bumper/Tilt

Cabrio

Active ingredient

Trifloxystrobin+tebuconazole

azoxystrobin

chlorothalonil
propiconazole
pyraclostrobin
trifloxystrobin

metconazole

boscalid+pyraclostrobin
azoxystrobin+propiconazole

pyrimethanil

cyprodinil+fludioxonil
tebuconazole
thiophanate-methyl

Copper

Efficacy
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Botryosphaeria blight control — 2010

Control

Fontelis (4x)

Quash (4x)
Scala/Adam/Scala/Adament
Scala/Luna Sen/Scala/Luna Sen
Quadris Top (4x)

Luna Privilege (4x)

Q8Y78 (4x)

Pristine (4x)

I I I I I I I

0 5 10 15 20 25 30 35
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Most effective fungicides — 2010

Control

Quilt Xcel (3x)

Quadris Top (3x)

Luna Sen/Scala/Luna Sen
Luna Privilege (3x)
Q8Y78 (3x)
Adament/Scala 60/Ada
Quash (3x)

Pristine (3x)

I I I I I

6 8 10 12 14
Blighted clusters (%)
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PISTACHIO—Fungicide treatment timing

Disease Dormant April June July August

--------------------------
-----
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Botryospha + 5 ++ 44+ +++ ++
eria e

Source: http://www.ipm.ucdavis.edu
http://www.uckac.edu/plantpath



http://www.ipm.ucdavis.edu/�
http://www.ipm.ucdavis.edu/�
http://www.uckac.edu/plantpath�

1 B L ]
- g  —— e T 5o ey - P - L fenioel e 1 b - =
+ + T, i e o P, B "




Take-home message
(It is important to diagnose the disease in the

Monitor orchard freq Qgrﬁlpﬁ{gefé%rr%%nyarrival of inoculum.

If there is no Botryosphaeria inoculum in your orchard, disease will
not develop.

If sanitation is not done, Botryosphaeria will accumulate in the
orchard (“The Sleeping Dragon” syndrome).

Rains in April, May & June trigger infection events that cause BOT
blight (heed to spray after rain events).

Monitoring leaf wetness (LWM) is a great way to decide when and
how many times to spray per season.

Good news! no resistance; a number of effective funqgicides!




Acknowledoments:




Cumulative DSV

Fresno County orchard -2010
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Cumulative DSV

Fresno County orchard - 2010
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Monthly rain (mm) & Botryosphaeria

blight (Glenn Co.)

Year April May June Blighted
clusters
2005 37 66 58 52 %
2006 100 17 2 30 %
2007 24 7 9 8 %
2008 2 0 1 %
2009 9 13 12 60 %
2010 37 27 0 31 %




Leaf wetness, hours

Medium risk infection events in 2010
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Selective=pruning of shoots / clusters with cankers
Selective
Normal
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Botryosphaeria blight control — 2009

Control

Inspire Super (20 fl 0z)
LEM17
Scala/Adam/Scala/Adam
Quilt Xcel (17 fl 0z)

Luna Sensation

Pristine

Quilt Xcel (21 fl 0z)
Q8Y78
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0 10 20 30 40 50 60 70
Blighted clusters (%)



PISTACHIO—Fungicide treatment timing

Disease Dormant April June July August

--------------------------
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Botryospha + 5 ++ 44+ +++ ++
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Source: http://www.ipm.ucdavis.edu
http://www.uckac.edu/plantpath
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Leaf wetness, hours

Medium and high risk infection events in 2009
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Fungicide sprays based on disease models &
Botryosphaeria blight

4
*

sprays
- Glenn
Control a 0
BIM 1
“TWM Leaf Wetness Model 2 ~:}
Grower C 4
0 10 20 30 40 50 60 70

Blighted clusters (%)
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