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A new Tubakia species affecting

California oaks
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Fungal fruiting structures of the new Tubakia species
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CPC 33020 Quercus eduardiMexico Tubakia sierrafriensis sp. nov.
A1102 Quercus macrocarpa USA
CPC 23753 Quercus sp. Iran
A906 Quercus macrocarpa USA
A940 Quercus macrocarpa USA
CBS 129015 Quercus stellata USA
A1000 Quercus stellata USA
A969 Quercus stellata USA
CBS 129013 Quercus steflata USA
A1088 Quercus macrocarpa USA
21089 %rcus macrocarpa g
1104 reus macrocarpa “ ” i i
| A1086 Quercus macrocarpa USA BOB” in Midwest
A999 Quercus macrocarpa USA
CBS 129012 Quercus macrocarpa USA
CBS 129017 Quercus macrocarpa USA
CBS 129019 Quercus macrocarmpa USA
A954 Quercus maaocarpa :
CPC 32251 Queseuees

CPC 31516 Quercus agrifolia USA
CPC 31498 Quercus agrifolia USA
CPC 31499 Quercus wislizeni USA
CPC 31502 Quercus wislizeni USA
CPC 31504 Quercus kelloggil USA
CPC 31506 Quercus kelloggi USA
CPC 31510 Quercus kelloggi USA
CPC 31514 Lithocarpus densiflorus USA Tubakia californica sp. nov.
CPC 31515 Lithocarpus densifiorus USA
CPC 31517 Chrysofepis chrysophyfla USA
CPC 31497 Quercus agrifolia USA
CPC 31509 Quercus kelloggi USA
CPC 31505 Quercus kelloggi USA
CPC 31507 Quercus kelloggi USA
CPC 31508 Quercus kelloggi USA
C 31513 Quercus kelloggi USA

Quercus wisizeniUSA  Brayn U, et al. 2018. Fungal Systematies®#®d Evolution 1:41-99
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Natural Range of Coast Redwood (Sequoia sempervirens) in CA

.Sacramento

GENERAL DISTRIBUTION

Coast Redwood .
Forest Range

San Francisco g
Giant Sequoia

Forest Range

The current distribution Erosno
of coast redwood and giant Monterey ’

sequoia forests.

https://www.savetheredwoods.org
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Distribution of Botryosphaeriaceae isolates used in this study
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Five Botryosphaeriaceae species on Coast Redwood were
characterized in this study

CMW 90817
CBS 110301 Neofusicoccum parvum
CDFA 137
CBS 1217187
G15190
G15 169 Neofusicoccum mediterraneum '
CDFA 174 o~
/'t cBS 121558
CMW 68377
G15 152
92/0.89 || COFA72

» PR,
CDFA133 Neofusicoccum australe \ i / :(‘""'9‘ 4"'
G15192 ~

CMW 6853 i N, % A~ R

G15 148 .
N “ ‘» @
CDFA 182 3 S N7 _
5 poar ,
CBS 1102997 ‘q‘/‘ ' ) =
G15 144 '

https://www?2.ipm.ucanr.edu/agriculture/pistachio/Botryosp
CDFA 85 haeria-Panicle-and-Shoot-Blight/

CBS 110497 Neofusicoccum luteum
G15187
G15143
G15158

CBS 1154767

CBS 110302

CDFA 122 Botryosphaeria dothidea
G15 189

G15 160

Acimovi¢, S. et al. 2018. Plant Disease 102: 1950-1957 e e eidos soa o

pdfs/Michailides_2014.pdf
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Pathogenicity of Five Botryosphaeriaceae isolates
from Coast Redwood
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- | CDFA- | G15- G15- CDFA- G15- | CDFA- | G15- CDFA- | G15- G15- PDA
85 158 144 137 169 174 190 122 160 189 Control

. N. . Botryosphaeria
Neofusicoccum australe N. luteum N. mediterraneum Y p
parvum dothidea

213 [ 182 | 179 | 169 | 134 | 79 165 | 119 [ 84 | 74 | 65 11.9 114 [ 97 [ 85 30 | 25 | 23 | 07

N. australe N. luteum N. parvum  N. medit. B. dothidea

Acéimovi¢, S. et al. 2018. Plant Disease 102: 1950-1957
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U. Braun'’, C. Nakashima’, PW. Crous**?, J.Z. Groenewald®, 0. Moreno-Rico®, S. Rooney-Latham’, C.L. Blomquist’, J. Haas®, ). Marmolejo®
*Martin-Luther-Universitat, Institut fir Biologie, Bereich Geobotanik und Botanischer Garten, Herbarium, Neuwerk 21, 06099 Halle (Saale), Germany
*Graduate School of Bioresources, Mie University, 1577 Kurima-machiya, Tsu, Mie 514-8507, Japan

*Westerdijk Fungal Biodiversity Institute, Uppsalalaan 8, 3584 CT Utrecht, The Netherlands

“Wageningen University and Research Centre (WUR), Laboratory of Phytopathology, Droevendaalsesteeg 1, 6708 PB Wageningen, The Netherlands
“Department of Microbiology and Plant Pathology, Forestry and Agricultural Biotechnology Institute (FABI), University of Pretoria, Pretoria 0028,
South Africa

“Universidad Auténoma de Aguascalientes, Centro de Ciencias Basicas, Departamento de Microbiologia, Av. Universidad No. 940, Colonia Cd.
Universitaria, C. P. 20131 Aguascalientes, Ags., Mexico

’California Department of Food and Agriculture, Plant Health and Pest Prevention Services, Plant Pest Diagnostics Lab, 3294 Meadowview Road,
Sacramento, CA 95832-1448, USA

*US Forest Service, Stanislaus National Forest, 24545 Highway 120, Groveland, CA 95321, USA

SLaboratorio de Patologia y Micologia Forestal, Facultad de Ciencias Forestales, UANL, Carr. Nac. Km 145 Linares, N.L., Mexico

*Corresponding author: uwe.braun@botanik.uni-halle.de

Abstract: The genus Tubokio Is revised on the basis of morphological and phylogenetic data. The phylogenetic affinity
of Tubokia to the family Melanconiellacece (Diaporthales) was recently postulated, but new analyses based on sequences
DNA phylogeny retrieved from material of the type species of Tubakia, T. dryina, support a family of its own, viz. Tubakiacece fam. nov.
epitypification Our phylogenetic analyses revealed the heterogeneity of Tubakia s. lat. which is divided into several genera, viz., Tubaki
key str., Apiognomonioides gen. nov. (type species: Apiognomonioides supraseptata), Involutiscutellula gen. nov. (type spec
systematics Involutiscutellula rubra), Oblongisporothyrium gen. nov. (type species: Oblongisporothyrium castanopsidis), Poratubakio g
Tubakiaceae nov. (type species: Paratubokia subglobosa), Racheliella gen. nov. (type species: Racheilella wingfieldiana sp. nov.), Saprothyr
24 new taxa gen. nov. (type species: Saprothyrium thoilandense) and Sphaerosporithyrium gen. nov. (type species: Sphaerosporithyr
mexicanum sp. nov.). Greenerio saprophytica is phylogenetically closely allied to Racheliella wingfieldiona and is therel
reallocated to Racheliello. Particular emphasis is laid on a revision and phylogenetic analyses of Tubokia species described fi
Japan and North America. Almost all North American collections of this genus were previously referred to as T. dryina s.
which is, however, a heterogeneous complex. Several new North American species have recently been described. The 1
species Sphaerosporithyrium mexicanum, Tubakia melnikiana and T. sierrafriensis, causing leaf spots on several oak spe
found in the North-Central Mexican state Aguascalientes and the North-Eastern Mexican state Nuevo Leén, are descrit
lllustrated, and compared with similar species. Several additional new species are introduced, including Tubakio califon
based on Californian collections on various species of the genera Chrysolepis, Notholithocarpus and Quercus, and T. dryinoi
T. obiongispora, T. paradryinoides, and Paratubakia subglobosoides described on the basis of Japanese collections. Tubq
suttoniona nom. nov., based on Dicarpella dryina, is a species closely allied to T. californica and currently only known fi
Europe. Tubakia dryina, type species of Tubakia, is epitypified, and the phylogenetic position and circumscription of Tubt
are clarified. A revised, supplemented key to the species of Tubokio and allied genera on the basis of conidiomata is provid
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Ascomycota
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Characterization and Pathogenicity of Botryosphaeriaceae Fungi Associated
with Declining Urban Stands of Coast Redwood in California
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Abstract

Coast redwood (Sequoia sempervirens) is among the most widely
planted landscape trees in California (CA) but is in decline outside its nat-
ural range due to factors including prolonged drought and plant patho-
gens. We investigated associations of Botryosphaeriaceae fungi with
declining coast redwood trees throughout CA. More than 100 samples
were collected from 11 coastal and inland locations in CA. Fifty-nine
Botryosphaeria-like fungal strains were isolated and 18 were selected
for further study. Phylogenetic analysis of ITS and EF- la sequence data
confirmed the presence of Borryosphaeria dothidea, Neofusicoccum aus-
trale, N. luteum, N. mediterraneum, and N. parvum. Pathogenicity testing

Sequoia sempervirens (Lamb. ex. D. Don) Endl., also known as
coast or coastal redwood or California redwood, is the sole living
species in the genus Sequoia. This evergreen tree in the Cupressaceae
family is native to North America and its natural range extends along
the coast of southern Oregon into central California. In their native
stands and under optimal conditions (i.e., moderate temperatures,
high rainfall, and seasonal fog), coast redwood trees have very high
growth rates and are regarded as among the world’s tallest trees.
Mixed coast redwood forests play a crucial ecological role with high
rates of carbon sequestration related to large tree sizes and maximum
biomass production (Sillett et al. 2010; Stephenson et al. 2014; Van

showed that although the Neofusicoccum species vary in virulence, all are
more virulent that B. dothidea. N. australe caused the largest lesions, fol-
lowed by N. luteum, N. parvum, and N. mediterraneum. Of the species
recovered, only B. dothidea has been previously confirmed as a pathogen
of coast redwood in CA. These results confirm that multiple Botryo-
sphaeriaceae species are associated with branch decline and dieback on
coast redwood in CA, which agrees with similar studies on woody agri-
cultural crops. Accurate diagnosis of fungal pathogens of coast redwood
is important for the development of disease management strategies and
may help improve horticultural practices in maintenance of urban stands.

growth. In the last decade, there has been a noticeable decline among
redwoods, especially in urban landscapes outside of their native
range (Downer 2004). Although a number of different twig, branch,
and needle pathogens have been documented on coast redwood, their
role in the recent widespread decline has not been confirmed. Phy-
tophthora ramorum, the cause of Ramorum blight on forest coast
redwood trees and many other tree species, has been confirmed on
coast redwood, but only within P. ramorum infested counties, and
not in valley locations (Davidson et al. 2008; Fichtner et al. 2007;
Maloney et al. 2002, 2005). Other primary and opportunistic patho-
gens that can infect healthy or stressed coast redwood trees include:




