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(A PRELIMINARY REPORT)

Melaxuma of the Walnut “Juglans regia”
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Botryosphaeria Dieback

(Botryosphaeria/Phomopsis Canker and Blight)







New name: Neoscytalidium dimitiatum






Cankers loaded with pycnidia of Botryosphaeria
and/or of Phomopsis




Botryosphaeria /Phomopsis:
1. Cankers and bllghted branches
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Botryosphaeria reproductive structures in walnut



Botryosphaeria dothidea

Wind-borne- p. Water-borne
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Perithecia produce airborne ascospores




Oozing pycnidia
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Botryosphaeria blight
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Botryosphaeria fruit blight: Notice peduncles attached!










Botryosphaeria Phomopsis




Gloeosporium.




Incidence of fungal pathogens isolated from blighted
walnuts fruit collected from trees

Orchard Collection
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Is walnut blight an entry for Botryosphaeria infections?




Incidence of fungal pathogens isolated from blighted
fruit (collected from trees & ground)

Fusarium (%)

Orchard  Collection Walnut Botryosph.
blight /Phom (%)

1 Tree + 20

2 Tree — 12

3 Tree + 11

4 Tree ND 80

1 Ground + 67

Botryosphaeria
Phomopsis
Fusarium
Alternaria
Gloeosporium
Aspergillus niger
Epicoccum

Colletotrichum

"he association of walnut blight with Botryosphaeria

& other fungi needs to be studied in detall...




Brown Apical Necrosis (BAN)
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B Spur blight, killed buds, and canker .
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4 BUDS DEAD!




Botryosphaeria kills buds

7 BUDS DEAD!




ankers associated with pruning
wounds




Cultivar: Howard

Plenty of light; no shade;
however, a lot of dead
wood!
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Inoculum Build-up




The pathogens

10 species of “Botryosphaeria” At least 2 species of
(Botryosphaeriaceae) Phomopsis (Diaporthaceae)
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6 species All 10 species \ species

10 Bot + 2 Phom.
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COUNTY SPECIES
GLENN 1,6
BUTTE 16,8
COLUSA 6,7
SUTTER 6,7
YUBA 16,7
-~ YOLO 2468
STANISLAUS  5,6,8,11,12
MERCED 3,6
SAN BENITO 3
FRESNO 36,9
¢ KINGS 3.10,12
TULARE 236
I|VENTURA 2

FUNGAL SPECIES
Botryosphaeriaceae

Botryosphaeria dothidea \
Diplodia mutila

Diplodia seriata

Dothiorella iberica

Lasiodiplodia citricola >

Neofusicoccum mediterraneum

Botryosphaeria

Neofusicoccum nonquaesitum

O N O B W N =

Neofusicoccum parvum

9 Neofusicoccum vitifusiforme

10 Neoscytalfidium dimidiaturn /
Diaporthe

11 Diaporthe neotheicola
12 Diaporthe rhusicola

Phomopsis

In walnuts

Distribution of
Botryosphaeriaceae

SAN BERNARDINO

SAN DIEGO

200 km [

200 mi I
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The pathogens

“BOTRYOSPHAERIA”
“PHOMOPSIS”
Walnut (10) At least 35 other
Pistachio (8) tree hosts in
California

Almonds (7)



Summary of Botryosphaeriaceae in nut crops — California

Fungal species Walnut | Pistachio | Almond
Botryosphaeria dothidea + (& asc.) + + (& asc.)
Neofusicoccum parvum i +7? +
Neofusicoccum mediterraneum + + +
Diplodia mutila +
Neofusicoccum nonquaesitum + +
Neofusicoccum vitifusiforme + +
Diplodia seriata + + +
Dothiorella iberica + +
Lasiodiplodia citricola + it
Neoscytalidium dimitiatum +
(Hendersonula toruloidea)

Diaporthe rhusicola (Phomopsis) + + +
Diaporthe neitheicola (Phomopsis) +




1. Botryosphaeria dothidea
2. Neofusicoccum mediterraneum
3. Neofusicoccum parvum

4. Neofusicoccum nonguaesitum
5. Dothiorella vitifusiforme
6. Dothiorella sarmentorum




1. Lasiodiplodia
citricola

2. Diplodia seriata

3. Neoscytalidium dimitiatum
(Hendersonula toruloidea)
















Band canker of almond

Last year’s band
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Band canker incidence (%)

Distribution of almond band canker in a third-leaf
almond orchard (2009)
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Severe Botryosphaeria blight on Sequola trees
(in Sacramento)




All nut crops grown in California can be
Infected by Botryosphaeriaceae fungi

Host

Scientific name

Family

Almond

Prunus dulcis

Rosaceae

English walnut
and black walnut

Juglans regia
Juglans hinsii

Juglandaceae

Pistachio Pistacia vera Anacardiaceae
‘Kerman’, ‘Peters’
Pecan Carya illinoensis Junglandaceae

35 more species”™

in 18 plant
families

* including fruit trees, ornamentals, and forest trees.
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Native plants
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Periodic inoculations of walnut fruit with Lasiodiplodia
citricola or Neofusicoccum parvum - 2013
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. after wounding...

Incidence of fungal pathogens isolated from blighted
fruit (collected from trees & ground)

Orchard Fruit
collection
from:
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* It seems that walnut blight can serve as an entry
for Botryosphaeria infections




Natural wounds in the field during a) the season,
b) at harvest and c) postharvest
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Inoculation of peduncles with Botryosphaeria
In the field

™ dead bud

dead bud

Peduncles serve as entries for Botryosphaeria infections
- o 4

inoculation

.




Infection of husks by Botryosphaeriaceae

Inoculation v
of husks



Effects of walnut scales on Botryosphaeria

walnut scales
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v Walnut scale

§ ¥ San Jose scale More than 50% of necrotic
- v European fruitlecanium i Jesjons had Botryosphaeria spp.!

& v [talian pear scale




Effect of walnut scales on infection of walnut shoots
by Botryosphaeriaceae (cultivar Vina)

20% Without wounding — spore suspension
18%
16%
14%
12%

a

3 weeks after inoculation.

a

10%
8%

B \With scales

No scale

6%
4%
2%
0%

Percentage of walnut branches infected

Lasiodiplodia Neofusicoccum Neofusicoccum C ontrol
citricola parvum mediterraneum

Treatment

v'Shoots with scales showed 60-75% more infection by Botryosphaeriaceae




Infection Courts of Botryosphaeria and Phomopsis

Fruit scars
Peduncle scars
L eaf scars
Pruning wounds
Any wounds

Walnut blight lesions
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Scale injuries
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Botryosphaeria/Phomopsis blight & canker disease cycle &
management



CON LCUS|ONS (biology of disease)

v Multiple species of Botryosphaeriaceae and Phomopsis
cause cankers and blights in walnut.

v' Some of them are aggressive and infect shoots directly; all
can infect walnut fruit; & all through the fruit can infect
shoots.

v These pathogens produce both water-spread spores and
spores spread by air (walnut & almond).

v Infection courts include fruit, peduncle, and leaf scars,
pruning wounds, lesions caused by walnut blight, injuries
caused by scales, and any other type of injuries.

v Disease symptoms show late in season (summer & fall).




Management of Botryosphaeria and Phomopsis
blight and canker of walnut
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Selective pruning of Botryosphaeria cankers &

blighted shoots of pistachio

mmmm Selective
mmmm NOrmal

50% reduction in Botryosphaeria diseas.eI I
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Burning of prunings outside of orchard

B
.




AR R

"‘i_

Summer prumng - removal of prunlngs
:-- e : '”; F:-'ﬁ- ..__. s '
. ﬁ, . R AR 4y |




Walnut Prunings

v Botryosphaeria can survive in shredded prunings
for 1.5 years (i. e. pistachio)

v" Not known how long Bot/Phomopsis can survive
In walnut prunings (suspect shorter time...walnut is
softer wood than pistachio wood)

v’ Better to remove and destroy the prunings
because the walnut Botryosphaeria has also
airborne spores




Best Control for Botryosphaeria Diseases by
Intergrading Cultural and Chemical Control
Practices

» Cultural control: Prune dead branches or blighted ~
shoots; avoid sprinkler irrigation that wets the canopy.

+

» Chemical control: Apply effective fungicides (no
resistance in these fungi')




Fungicides registered for Botryosphaeria blight in

pistachio
Fungicide Active ingredient Efficacy
Adament......... trifloxystrobin+tebuconazole +++
Abound .......... azoxystrobin ++++
Bravo............. chlorothalonil ++
Bumper/Tilt...... propiconazole ++
Cabrio............ pyraclostrobin ++++
Gem ............. trifloxystrobin ++++
Quash............ metconazole +++
Inspire Super... difenoconazole + cyprodinil  ++++
Pristine .......... boscalid + pyraclostrobin ++++
Quilt-Xcel........ azoxystrobin + propiconazole ++++
Scala.............. pyrimethanil +++
Switch............ cyprodinil + fludioxonil ++
Tebuzol.......... tebuconazole +++ o
Topsin-M........ thiophanate-methyl ++  http://www.ipm.ucdavis.edu
Copper........... copper +/-

Luna Experience  fluopyram + tebuconazole ++++
Luna Sensation  fluopyram + trifloxystrobin ++++
Fontelis penthiopyrad e
Merivon fluxoovroxad ++++



Fungicides and rates applied to control Botryosphaeria blight of
walnut (Butte Co.; MM grower)

Fungicide Active ingredient Amount/acre
Fontelis ................... 20.4% penthiopyrad + R-11 20 oz
Pristine ................... 12.8% pyraclostrobin + 25.2% boscalid + R-11 14.5 0z
Luna Experience ....... 17.6% fluopyram + 17.6% tebuconazole 9.6 fl oz
Luna Sensation ......... 21.4% trifloxystrobin + 17.6% fluopyram 7.6 floz
Abound................... 22.9% azoxystrobin 12.0fl oz
Quadris Top............. 18.2% azoxystrobin + 11.4% difenoconazole 14.0fl oz
Quilt Excel............... 13.5% azoxystrobin + 11.7% propiconazole 21 floz
Untreated

Spray dates: 17 May; mid June; & mid July

On 25 October 2013 collected:
* peduncles
e current growth shoots




Partial infection of Infections that have moved
peduncles; some may from the peduncles into the
be natural senescence sustaining shoot




Effects of fungicides on Botryosphaeria in
walnut shoots (Butte Co.; MM grower)

Fontelis <=

Luna Sensation L
Luna Exper =

Pristine <=

Quilt Xcel <=
Quadris Top

Abound

Control -1
Control -2

0 10 20 30 40 20
Infected shoots (%)

Spray dates: 17 May; mid June; & mid July




Effects of fungicides on Botryosphaeria in

peduncles (Butte Co.; MM grower)

Fontelis

Luna Sensation
S Tuna Exper
Sso _Pristine
Quilt Xcel
Quadris Top

Abound

Control -1
Control -2

| \\
’/
5 10 15

Infected peduncles (%)

Spray dates: 17 May; mid June; & mid July

20




Effects of fungicides on Botryosphaeria in
husks (Butte Co.; MM grower)

Fontelis <
Luna Sensation e
Luna Exper <=
Pristine
Quilt Xcel
Quadris Top =
Abound <
Control - Average
0) 10 20 30 40 50

Infected husks (%)

60



a) Monitor
canker size

& %
b) Record dead

buds

c) Monitor Botryosphaeria in
buds




Technigue to monitor and predict disease
pressure in pistachio orchards (BUDMON)

15t step: Buds at collection




Relationship between BUDMON (sampled in

late winter) and disease at harvest — (Year 1)
< 1.6

1.4 -
o

1.2 1 y = 0.16 + 0.01x

1.0 - R2 = 0.55, P<0.001

Blighted shoots and fruit clusters (%

0.8 -
0.6 -
0.4 -
0.2 1
0.0 - ® o °
0 20 40 60

Buds colonized by B. dothidea (%)



Long-term fungicide activity from 2013 sprays in a
San Benito walnut orchard (sampled on Feb. 25 2014)

Control

Regalia (2 qts)

Kphite (3 gts) + DKP XTRA (2 qts)
Quash (3.5 0z)

Merivon (4 fl 0z)

Fontelis.(20-f .0z}

Lurta Sensation (5 fl 02)

/ g Merivon (6.8 fl 0z)

[

‘\ Viathon (48 fl 0z)

N~ o Pristine (14.5 o02)

0 2 4 6 8

Buds infested with Botryosphaeria (%)

10



Trial 1 (Howard, Sutter Co.) - 2014

Treatment | Rate Form/ac |Sprays | Timing
Untreated
Merivon 6.5 fl 0z 1 Bloom

Merivon 6.5 fl 0z 1 Postharvest
Merivon 6.5 fl 0z 2 Bloom+Postharv
Luna EXp 10.0 fl oz 1 Bloom

Luna Exp 10.0 fl oz 1 Postharvest




Trial 2 (Chandler, Sutter Co.) - 2014

Treatment | Rate Sprays | Timing
Form/ac

Untreated

Merivon 6.5 fl 0z 3 Mid-May, mid-June, mid-
July

Luna Exp. 10.0 fl oz 3 Mid-May, mid-June, mid-
July

Fontelis + | 20.0 fl oz + 3 Mid-May, mid-June, mid-

Tebucon 8 0z July

Quadris top 14 fl oz 3 Mid-May, mid-June, mid-

July




CON LCUS|ONS (disease management)

v Pruning infected branches can help reduce spore inoculum.

v’ Lower trajectory angle of sprinkler irrigation.

v Fungicide sprays during May through July seem to reduce
Botryosphaeria infections.

v’ Future research plans:
Emphasis on latent infections on green fruit, the
postharvest disease development, and disease
management.

(More information: UC IPM site; UCCE Sutter/Yuba Co. site c/o Janine Hasey)




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 62
	Slide Number 64
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Walnut Prunings
	Slide Number 78
	Fungicides registered for Botryosphaeria blight in pistachio
	Fungicides and rates applied to control Botryosphaeria blight of walnut   (Butte Co.; MM grower)
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 87
	Slide Number 88
	Relationship between BUDMON (sampled in late winter) and disease at harvest – (Year 1)
	Long-term fungicide activity from 2013 sprays in a   San Benito walnut orchard (sampled on Feb. 25 2014)
	Slide Number 91
	Slide Number 92
	Slide Number 93

