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Neofusicoccum parvum Causing Pine Ghost Canker
on Pinus spp. in Southern California
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Pinus eldarica, P. halepensis, and P. radiata are important conifer species native to

Mediterranean regions that are cultivated in the southwestern United States for

Black pine
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Importance of Monterey pine (Pinus radiata)

1. Native populations
e Restricted distribution
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Pine Ghost Canker Symptoms
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Cankers lead to severe dieback of pine trees




Cryptic discoloration of the cankers = Ghost canker
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Why “ghost” cankers?

Pine ghos-anker

Citrus
Grapevine
Common wood canker symptoms plants
(grapevine and other fruit crops)
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Severe infections show fungal fruiting bodies

Conidia (asexual spores)
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Isolations showed the occurrence of canker pathogens

Isolation on acidified potato
dextrose agar (APDA)

Morphological determinations

Botryosphaeriaceae (n = 44)

Sporocadaceae (n = 7)
Diaporthaceae (n = 4)



Neofusicoccum spp. showed distinct morphology

Reverse



Recovery of fungal species associated with PGC

N. vitifusiforme N. luteum

25.4% 40.6%

N. stellenboschianum N. mediterraneum

25.4%

N. parvum

RESEARCH

Association of Botryosphaeria Panicle and Shoot
Blight of Pistachio with Injuries of Fruit Caused by
Hemiptera Insects and Birds

Themis J. Michailides =1 and David P. Morgan
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DNA

extraction

MNeofusicoccum mediterraneum CBS 1217
Neofusicoccum mediterraneum CBS: 1130:
Neofusicoccum mediterraneum CBS: 1130:
Neofusicoccum parvum CMW3031T
Neofusicoccum parvum CMWS071
Neofusicoccum parvum CBS: 117923
MNeofusicoccum arbuti CBS 116131
Neofusicoccum nonguaesitum CBS 126565
Meofusicoccum eucalypticola CMW6539
Meofusicocoum ribis isolate CMW 7772
Meofusicoccum hellenicum CERC 1947
Neofusicoccum terminalize CBS 125263
Meofusicoccum ursorum strain CMW 24480
Neofusicoccum protearum CBS 114176
Neofusicoccum pistaciae CBS:595.76
Meofusicoccum vitidavatum strain STE-U
MNeofusicoccum occulatum CBS 123008
Neofusicoccum sinoeucalypti CERC 2005
MNeofusicoccum cordaticola CMW 13992
Meofusicoccum kwambenambiense CM 1
Meofusicoccum brasiliense CMM 1338
Meofusicoccum sinense CGMCC 3.18315
Diplodia sapinea CBS 393.84
Botryosphaeria dothidea CBS 115476
Neofusicoccum yunnanense CGMC C3.20
Neofusicoccum yunnanense CGMCC3. 200
Meofusicoccum dianense CGMC C3.20082
Meofusicocoum ilici CGMCC 3.18310
MNeofusicoccum australe CMWBS37T
Meofusicoccum australe CPC:31414
Neofusicoccum lumnitzerae CMW41469
Neofusicoccum rapaneae CBS: 145973
Meofusicoccum variabile CMW 37739
MNeofusicoccum luteum CBS:562.92
Neofusicocoum luteum CMW41365
Meofusicocoum luteun CBS 133502
Neofusicoccum vitifusiforme STE-U 52527
Meofusicoccum vitifusiforme CPC 12926
Meofusicoccum vitifusiforme CBS 121112
Neofusicoccum stellenboschiana CBS 110:
Neofusicoccum stellenboschiana CBS 121
Meofusicoccum stellenboschiana CBS 133
Neofusicoccum cryptoaustrale CMW 2378
Neofusicoccum cryptoaustrale CMW 207
Neofusicoccum cryptoaustrale CMW 2378
LCD9161

LICD9433

LICD2434

UCD10439

ucosz42

ucD9253

LICD9262

LCD9279

11ICD1N5AaR

NA sequences allowed f

PCR and
sequencing of
tef1, tub2,

and rpb2
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Phylogenetic
inferences
(MP, ML)

86/30—

74/

97/--

or accurate fungal ID

— N. mediterraneum CBS 113089
N. mediterraneum CBS 113083
N. mediterraneum CBS 1217187
97T UCD9433
\ uUCD10439
4= | N. terminaliae CBS 125263T
N. ursorum CBS 1228117
69/-- |- —————————— N. protearum CBS 1141767
[l — N. hellenicum CERC 19477
N. pistaciae CBS 595.76"
N. viticlavatum CBS 1128787
100/93[ N. australe CMW 68377
N. australe CPC 31414
osee | 99100 — N. lumnitzerae CMW 414697
{E N. variabile CBS 1434807
N. rapaneae CBS 1459737
1= N. luteum CBS 562.927
N. luteum CBS 133502
97/100 UCD9262
uUCD9279
o N. luteum CMW 41365
—'N. stellenboschianum CBS 110864"
N. "cryptoaustrale" CBS 122814
N. "cryptoaustrale" CMW 23786
100 N. stellenboschianum CBS 121116 N. stellenboschianum
04/62 LN. stellenboschianum CBS 133326

N. mediterraneum

88/43

N. luteum

UCD10568

ucD10840

[F1/55 L—— N. cryptoaustrale CBS 1228137
N. vitifusiforme CBS 110887"

UCD9240

UCD9258

N. vitifusiforme CBS 120081

N. vitifusiforme CBS 121112

N. vitifusiforme

2x

N. eucalypticola CBS 1156797
N. parvum CMW 90817

N. parvum

N. parvum CBS 117923
|N. yunnanense CGMC C3.20083"
N. yunnanense CGMC C3.20080
N. dianense CGMC C3.20082"
N. brasiliense CMM 13387
N. kwambonambiense CBS 1236397
N. sinense CGMCC 3.18315"

99/97 N. cordaticola CBS 1236347
92180 [ N. occulatum CBS 1280087
12;’;: = N. sinoeucalypti CERC 20057

N. ribis CBS 1154757

N. illicii CGMCC 3.18310"
100/100 N. arbuti CBS 1161317
N. nonquaesitum CBS 1266557

D. sapinea CBS 393.847

B. dothidea CBS 1154767



What are Botryosphaeriaceae fungi?

Taxonomy Ecologically...

Kingdom: Fungi - Endophytes & - Parasites 25— Saprophytes (&)

Division: Ascomycota
« Affect multiple plant hosts

Perennial crops ‘ é y ‘b

Ornamental plants @ ¥
Native and introduced forest trees * *

Class: Dothideomycetes

Family: Botryosphaeriaceae

Genus: Botryosphaeria
Neofusicoccum

Diplodia . Cause different diseases

Lasiodiplodia (and many others...)

Cankers and dieback (wood)
Fruit rots

. Worldwide distributed QQ a




Pathogenicity tests Koch’s Postulates

Pinus radiata Pinus eldarica

Control |

UCD9443, N. med.
UCD10439, N. med.
UCD9161, N. parvum
UCD9434, N. parvum

100% recovery of both pathogens — Koch’s postulates complete



Neofusicoccum spp. were equally pathogenic/virulent

Lesion length (mm) Recovery (%)

Control 7.8 a 0
UCD9262, N. luteum 305 b 40-75
UCD9428, N. luteum 320 b 17-100
UCD9433, N. mediterraneum 40.7 b 33-100
UCD10439, N. mediterraneum 295 b 60-67
UCD9161, N. parvum 35.8 b 17-50
UCD9434, N. parvum 343 b 40-80
UCD10568, N. stellenboschiana 222 b 33
UCD10840, N. stellenboschiana 277 b 75
UCD9258, N. vitifusiforme 410 b 0-100

UCD9240, N. vitifusiforme 336 b 20-80




Pathogenicity tests on Monterey pine branches

Control
Botryosphaeriaceae
Sporocadaceae

Diaporthaceae




Neofusicoccum spp. have differential growth rates
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Similar diseases around the world

Neoscytalidium novaehollandiae causes dieback on
Pinus eldarica and its potential for infection of urban
forest trees

Mehrdad Alizadeh, Naser Safaie &, Masoud Shams-Bakhsh & Mohammad Mehrabadi

Scientific Reports 12, Article number: 9337 (2022) | Cite this article

3001 Accesses | 14 Citations | 1 Altmetric | Metrics

Characterization and Pathogenicity of Botryosphaeriaceae Fungi Associated
with Declining Urban Stands of Coast Redwood in California

Srdan G. Aé¢imovié,! Plant Pathology and Plant-Microbe Biology Section, Cornell University, Hudson Valley Research Laboratory, Highland,
NY; and Research and Development Laboratory, Arborjet Inc., Woburn, MA; Suzanne Rooney-Latham and Sebastian Albu, Plant Pest Di-
agnostics Branch, California Department of Food & Agriculture, Sacramento, CA; and Donald M. Grosman and Joseph J. Doccola, Research
and Development Laboratory, Arborjet Inc., Woburn, MA

Fig. 1. Needle and shoot blight symptoms on coast redwood caused by Botryosphaeriaceae fungi from different cities in California: A, San Marino; B, Pomona; C, Descanso; D,
Pasadena; E, Modesto; F, Pasadena.



1.

Conclusions

Pine Ghost Canker is a new disease detected in
Southern California affecting multiple pine
species in urban forests and parks.

Multiple Neofusicoccum spp. were consistently
isolated from symptomatic trees.

Five Neofusicoccum spp. were pathogenic on
Monterey pine branches.

Environmental conditions may predispose the
pines to this disease.
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