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Bot and Phomopsis canker and blight of
walnut:

* Infection of walnut fruit & killing of spurs
 Development of blight and canker
 The causes of the disease

e Contributing factors

 Best disease management
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Walnut blight in May. 


--- Disease Progress ---
Infection of intact fruit in
the orchard

All the species of
Botryosphaeria
and Phomopsis

I Peduncle I

Walnut leaves are not infected by Bo
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Spore germination and penetration


Progress of infection by Botryosphaeria
In the orchard
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Symptoms in the orchard...
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Blighted nuts (late August,
September, & October)
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Symptoms In the orchard...

Blighted fruit and
spurs

-
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Symptoms in the orchard...

7 buds dead!
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Other Symptoms in the orchard...
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Trunk cankers (in
young trees)
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The Causes:
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Fungal species

Walnut

Pistachio

Almond

Botryosphaeria dothidea

+

Neofusicoccum parvum

Neofusicoccum mediterraneum

Diplodia mutila

Neofusicoccum nonguaesitum

Neofusicoccum vitifusiforme

Diplodia seriata

Dothiorella iberica

Lasiodiplodia citricola

+l+ [+ |+ |+ |+ |+ ]+

Neoscytalidium dimitiatum
(=Hendersonula toruloidea) —branch
wilt pathogen




The Causes
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Fungal species

Walnut

Pistachio

Almond

Botryosphaeria dothidea

+

Neofusicoccum parvum

Neofusicoccum mediterraneum

Diplodia mutila

Neofusicoccum nonquaesitum

Neofusicoccum vitifusiforme

Diplodia seriata

Dothiorella iberica

Lasiodiplodia citricola
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Neoscytalidium dimitiatum
(=Hendersonula toruloidea) —
branch wilt pathogen

Diaporthe rhusicola (Phomopsis)

Diaporthe neitheicola (Phomopsis)
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The Causes:

Summary of Botryosphaeriaceae in nut crops — California

Fungal species Walnut | Pistachio | Almond
Botryosphaeria dothidea + ------- + +
Neofusicoccum parvum 1 + +
Neofusicoccum mediterraneum + e +
Diplodia mutila + .
Neofusicoccum nonquaesitum + +
Neofusicoccum vitifusiforme + +
Diplodia seriata e I T
I
S
Neoscytalidium dimitiatum | s
(=Hendersonula toruloidea) e, L + ........................... Tt
Diaporthe rhusicola (Phomopsis) | k. | T
Diaporthe neitheicola (Phomopsis) +
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10 Bot species; 2 Phomopsis species


.| Water-splashed inoculum in pycnidia
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Ascospores:
airborne-spread

Inoculum In pseudothecia




e Contributing factors: walnut scale
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Botryosphaeria
canker




Effect of walnut scales on infection of walnut by
Botryosphaeriaceae (cv. Vina)

20

18 - & Inoculation without wounding

16 4 - 7] With scales -

14 1 B Noscale

Percentage of walnut branches infected

Lasiodiplodia  Neofusicoccum Neofusicoccum Control
citricola parvum mediterraneum
Themis J. Michailides
Treatment UCD Plant Pathologist

60-75% more shoots were infected when scales were present




Contributing factors: Irrigation
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High risk for Bot disease to srart early in this orchard
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e Contributing factors: Pruning wounds

'ﬁﬂf’ﬁ?’ <

Susceptible for 4 months!
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Effect of shoot age on infection of pruning wounds

to infection by Bot

Average canker length (cm)
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Pruning on 9 & 10 February 2015
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Age of inoculated shoots
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Pruning was done on KAC Chandler walnuts Feb 9-10, 2015
Lasiodiplodia suspension (50,000 sp/ml) inoculations were done on 10 shoots of each age category (1-4 years) according to the post-pruning interval shown above. Inoculations were covered with parafilm.  The control shoots were not inoculated.

Canker lengths were averaged for all inoculation dates combined for each age category .


Accumulated dead wood on the tree
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e Contributing factors: nut and shoot wounds
F

Sunburn

Dony Spot
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Contributing factors: Brown Apical Necrosis
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Italy, France, & Turkey.
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Contrlbutlng factors: branch wilt
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« Contributing factors: frost damage
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About 50% of the frost damaged shoots/spurs
developed pycnidia in a year.




o Disease management
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_ Sanitation: Pruning dead wood is very important
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Moisture
	Rain, irrigation system

Inoculum 
	water splashed, wind blown

Temperature
	> 50 degrees F

Susceptible tissue
	Wounded: branches, spurs
	Not wounded: nuts
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Too much moculum
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90% infected

Botryosphaerla R L0 0 70
Phomopsis .......................... 30%
Botryosphaeria + Phomopsis....20%

AN No fungus ..........cocoveven......10%

T

% No pathogen B

Compost: 0% pathogens

Botryosphaeria ................... 0%
Phomopsis ............cocoiini, 0%
Botryosphaeria + Phomopsis...0%
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Which orchard is more at risk?

Winter prunlng February

‘ Fall prunlng -November
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Fall pruning better


Brush Disposal Recommendations

Fungicide
Infestation level Chip? Remove? program?
None Yes No Not needed
Light (1-20%) No Yes 1 spray
Moderate (20-50%) No Yes 1+ sprays
Heavy (> 50%) Yes No Full program

Themis J. Michailides
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Chipping brush reduces inoculum by two-thirds (66%)
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From experience, when inoculum on the trees is very high, there is a saturation point beyond which additional spore loads reaching the canopy do not cause more infection


Fungicide efficacy:

Fungicide Active ingredient (FRAC #)
Quash
Merivon

Pristine
K-Phite

Luna
Experience

Luna
Sensation

++++ = excellent and consistent

Efficacy
+4+++

++++

++++
++++

++++
++++
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ipm.ucanr.edu/PDF/PMG/fungicideefficacytiming.pdf




Timing sprays

Option 1: Late June/ early July (1x)

Option 2: Standard calendar sprays (3x)
mid-May, mid-June, mid-July (PCAs’ and
Growers’ favorable)

Option 3: Leaf wetness model (weather dependent)
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Using the Leaf Wetness Model

Rain: April 22-23: 0.6”

Duration of leaf wetness period (hours)*
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Inltlal Infections in
the spring after rains
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Severe anthracnose — leaf blade necrotic lesions
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Severe anthracnose — leaf petiole necrotic lesions
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Inoculum of the pathogen Marssonina juglandis

Acervulli = spore fruiting
structures of anthracnose
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Water splashed and airborne


Severe defoliation
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Airborne phase (

Gnomonia leptostyla) perithecia with
ascospores
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Initial Anthracnose lesions on fruit
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Anthracnose of walnut fruit
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spores land on new
leaves or twigs and fruit

SPRING
windblown
spores

spores
germinate and
infect tissue
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Anthracnose Foliar Disease Ratings
(by Bill Coates, FA, San Benito Co.)

1= NO DISEASE, 5 = SEVERE DISEASE

RATING # OF OBS

Serr 4.5 4

92-016-1 4.2 5

Payne 4.0 1

Hartley 2.7 3

Chandler 2.4 9

93-045-1 2.3 3

Pedro 2.0 1

Howard 2.0 | 4 UCD Plant Pathologia

64-57 2.0 3
Most Iqylare 1.3 | 3 |lLeast
susceptible susceptible

Serr, Payne > Hartley, Chandler > Howard > Tulare




Precipitation from March to September and anthracnose
Incidence (San Benito Co.; 2012-2018)

2012 2013 2014 2015 2016 2017 2018

I .
5.3iInches 0.4 inches 2.6inches 1.4 inches 1.4inches 3.4inches 5.1 inches

(133 mm) (10.6 mm) (66 mm) (34 mm) (36 mm) (85 mm). 129 mm)
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Anthracnose Fungicide Trial
(Hollister; Serr, recorded July 5, 2012)

Leaves

Control C
(Not registered) Syllit
Inspire Super
Pristine
Quilt Xcel
Luna Experience

CI) ZIO 410 GIO 810 100
Leaves with lesions (%) Themis J. Michailides
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All other fungicides are registered.


Anthracnose Efficacy Trial (Serr, 2017)

Spray dates: 24 April; 12 May; 2 June

Indar [,
Luna Experience ha
Merivon ] a
Luna Experience + Movento [Jj 2
Luna Experience + Serenade/Movento [} ab

Luna Experience + Serenade [JJij ab

Pyraziflumid 3.4 floz | bc
Pyraziflumid 5 fl oz | .
————— Badge + Manzate ProStick [ |GGG «c ——

Control | -

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

Themis J. Michailides
UCD Plant Pathologist Leaves with lesions (%)
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Adjusted leaves with lesions x % recovery from isolations plated on media.


Fungicide efficacy against Anthracnose

Fungicide Active ingredient (FRAC #) Efficacy
Copper mancozeb (Manzate/Dithane) Carbamate (EBDC)? (M3) ++++
Luna Experience fluopyram + tebuconazole (7/3) ++++
Merivon fluxopyroxad + pyraclostrobin (7/11) ++++
Pristine boscalid + pyraclostrobin (7/11) -
Ph-D chitin synthesis inhibitor (19) ++++
Quadris Top Difenoconazole (3)+azoxystrobin ++++
(11)
Quash metaconazole (3) SEERIN
Quilt Excel Propiconazole (3)+azoxystrobin (11) ++++

} i ] ] Themis J. Michailides
TIMING: 1stspray: 3@ week in April (1/2 first leaves size); UCD Plant Pathologist

2"d spray: 1st— 24 week in May; and 3" spray: 4" week in May ‘




Thank You for Your attention

we also thank: california walnut Board, UC Farm Advisors, PCAS, §
BASF, Syngenta, Bayer, DuPont, Nishino, valent, FMC, et al. ...

... and a multitude of walnut growers




Interaction of Botryosphaeria (Neofusicoccum med.)
and Phomopsis
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Effect of temperature on growth of Phomopsis,
Neofusicoccum, and Lasiodiplodia species
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Phomopsis prefers lower temepratures 5/16/14 inoculation  22C for Phomopsis; 25C for Neofusicoccum; 27 C for Lasiodiplodia
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