owrdo

GRAPE AND WINE RESEARCH AND
DEVELOPMENT CORPORATION

PNATIONAL

PWine & Grape

INDUSTRY CENTRE

Taxonomy and Biology of Diatrypaceous Fungi
Associated with Grapevine Trunk Disease in
New South Wales and South Australia

FINAL REPORT to

GRAPE AND WINE RESEARCH & DEVELOPMENT CORPORATION

Project Number: GWT 09/05

Principal Investigators:
Dr Florent Trouillas & Dr Sandra Savocchia

Research Organisation:
National Wine and Grape Industry Centre

Date: 9 March 2010




Project Number: GWT 09/05

Project Title: Taxonomy and biology of Diatrypaceous fungi associated with grapevine
trunk disease in New South Wales and South Australia

Contributors:

Florent Trouillas, Francesca Peduto & Doug Gubler
University of California (Davis)

Wayne Pitt, Rujuan Huang, Chris Steel, Anthony Somers, Allison Blake & Sandra

Savocchia
National Wine and Grape Industry Centre

Mark Sosnowski
South Australian Research and Development Institute

Eileen Scott
The University of Adelaide




Table of Contents

AADSEIACT «vvenveeeeeeeeeeeesteeeutessesestesseesteessaesssasssassee e sosasesabseab s s e b s e e e b e e bt st e st e stk s st a e s e 4
EXECULIVE SUIMIMALY ...vevveeeeietenenrereseersaesissernetessasesesssasssaseseessetsasnsasatsas s e a st st s s st sttt sas 4
BACKZIOUN .....vvveiieeeiciiiitrtie ettt bbb bbb 5
Project aims and performance targets .......coeeercreucuereerenmiiinesn s 6
IVLEEROM 1ottt eeeeett e e e esae e sseesessaseseesss e s besonas e s s e e b e s e b e aan e e s s s eene st s esat s et s s et bt e b r s st a e an 7
RESUILS/DISCUSSION ...cvveeeveevreereerreessesseestesseseeesesnnesrtessnesssassassbasstesstaasesres st ssatoa bt erasenbaass e nnsss 9
OULCOME/CONCIUSION ...ovvevieneierieeteereeeseseessesseeeseesseersesstsssaessaessisnsnsssssseessesnssstosassssssnnsnnsnss 10
RECOMMENAALIONS .....cviiviereierreereereeirererasseeeeeteestesrasseersastasrassssssnssessesentsstsssssestesnssssasaans 11
Appendix 1: COMMUNICAION ......vurvrerrseseesessisesesenssssisis sttt s 12
Appendix 2: Intellectual PIOPEILY .......ccevuverureseueisereieisinsiiisiinnisss st 13
APPENIX 3: REFEIENCES ... veviviiiririetiteie sttt st 13
APPENAIX 41 STALT ..ottt 14
Appendix 5: Other relevant material........c.o oo 15
Appendix 6: Budget ReconCIlIation. .......oeeueircreeueieininiiiniinrein i 24




Abstract

The objectives of the project were to; (i) investigate the occurrence, taxonomy and biology
of diatrypaceous fungi in vineyards and other hosts in NSW, (ii) study the pathogenicity of
these fungi toward Vitis vinifera and, (iii) to disseminate the research findings to the
industry and other researchers. Vineyards, hardwood trees, ornamentals and native plant
species were surveyed for the presence of these fungi and morphological and molecular
techniques were used to characterise them. Pathogenicity trials were established in NSW
and SA on Cabernet Sauvignon and Chardonnay. Workshops were conducted to
disseminate information on grapevine trunk diseases to growers and industry personnel.

Executive summary

Grapevine trunk diseases such as Eutypa dieback, Petri disease and Botryosphaeria canker
have been well documented in Australian vineyards. However, the role of other fungi often
isolated during surveys and belonging to the family Diatrypaceae remains unknown. In
2008, Dr Florent Trouillas (University of California, Davis) visited researchers at SARDI
and the NWGIC to conduct a preliminary assessment of the Diatrypaceae in Australia. To
continue the study further a collaborative project was established between Dr Florent
Trouillas and Dr Doug Gubler (University of California, Davis) and researchers at the
NWGIC, SARDI and The University of Adelaide.

A number of vineyard surveys were conducted throughout NSW and SA and previously
established pathogenicity trials were assessed from SA. Over 100 specimens were analysed
resulting in the discovery of many Diatrypaceae fungi from grapevines with canker
diseases. Morphological and molecular techniques are being used to identify each
organism to species level. In addition, Diatrypaceae were also isolated from hosts (Citrus,
Fraxinus, Populus and Ficus etc.) other than grapevine and in the vicinity of vineyards
suggesting that these fungi have the potential to spread from other hosts into grapevines.
Results from the pathogenicity trials in SA revealed that Cryptovalsa ampelina, Eutypa
leptoplaca and Eutypella spp. were capable of colonising glasshouse-grown Cabernet
Sauvignon grapevines and causing vascular discolorations similar to those observed in the
field. These results show that the Diatrypaceae may also be contributing to the grapevine
trunk disease syndrome and that these should be considered when adopting management
strategies. Consideration should also be given to other host plants in the vicinity of
vineyards and their potential role in harbouring these pathogens. To our knowledge, this is
the first study to characterise species of Diatrypaceae associated with Viis vinifera and
other host plants in Australia.

To increase the awareness of grapevine trunk diseases in Australia, a number of workshops
were held throughout NSW, VIC and SA in November and December, 2009. Workshops
were also held in WA in conjunction with GWRDC project RT 08_02-1. The workshops
focused on the identification and management of Eutypa dieback, Botryosphaeria canker
and Diatrypaceae. In NSW and VIC oral presentations were delivered to growers and
industry personnel followed by a hands-on identification of trunk diseases in the vineyard.
A total of 156 growers and industry personnel attended the workshops; 20 in NSW and
VIC, 91 in SA, 45 in WA. Workshops were delivered by Drs Florent Trouillas, Sandra
Savocchia, Mark Sosnowski, Wayne Pitt and Mr Anthony Somers. In addition, the results
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of this study were presented at the 7™ International Workshop on Grapevine Trunk
Diseases, Chile in January 2010 and in various industry publications. The contributors are
currently preparing manuscripts to appear in peer-reviewed journals.

Background

Grapevine trunk diseases are the primary cause of plant mortality and economic loss to the
Australian wine industry. Eutypa dieback caused by the fungus Eutypa lata (Diatrypaceae)
is regarded as the most important canker disease of grapevines in Australia (Carter, 1991).
While recent surveys have highlighted the role of Botryosphaeriaceae fungi in the death
and decline of grapevines (Pitt ef al., 2010a), an abundance of diatrypaceous species
including Eutypa leptoplaca and Cryptovalsa ampelina have recently been detected both in
vineyards and on nearby vegetation throughout New South Wales and South Australia (Pitt
et al., 2010b). In order for management of trunk diseases to be successful, the role of these
fungi in the decline and dieback of grapevines in Australia requires further investigation.

In California, recent studies have shown that E. leptoplaca (Trouillas and Gubler, 2004),
Diatrype stigma (Rolshausen et al., 2005), C. ampelina as well as various other species of
Eutypella and Diatrype are pathogenic to grapevines (Trouillas ef al., 2001; Trouillas et al.,
in press) causing canker and dieback diseases. To date, little work has been conducted on
diatrypaceous species occurring in Australian vineyards. Mostert ef al. (2004) reported the
occurrence on grapevine of C. ampelina in Coonawarra and Eden Valley, and several other
species were collected and described by Rappaz (1987). But, because species in this family
are indistinguishable in culture from E. lata, it is likely that many fungi in this family were
overlooked by previous studies. ’

Consequently, the objectives of this project were to identify pathogenic diatrypaceous
fungi occurring in Australian vineyards as well as within natural ecosystems and
ornamental plantings adjacent to vineyards. The distribution and pathogenicity of these
fungi on grapevines in New South Wales and South Australia is currently unknown.
Hence, much work remains not only in the collection and identification of the various
species, but also in the determination of their pathogenicity to grapevines, and their role in
grapevine decline.

In 2008, Dr Trouillas (University of California, Davis) visited researchers at SARDI and
the NWGIC and began identifying these fungi to species level, however time and resources
did not allow for the work to be completed. This travel funding allowed Dr Trouillas to
undertake a three month research project in Australia to investigate the fungal species
further and to assess their pathogenicity in grapevines. Along with researchers at SARDI
and the NWGIC, he visited vineyards and presented workshops to growers and industry
personnel in wine grape growing regions of NSW, SA and WA (in collaboration with
GWRDC project RT 08_02-1). The results of the workshops and project were presented at
the 7™ International Workshop on Grapevine Trunk Diseases, Chile in January 2010 and
will appear in peer-reviewed journals.




1. Occurrence and distribution of

diatrypaceous fungi in NSW
and SA winegrowing regions.

Project aims and performance targets

The outputs and performance targets were as follows;

rd
Vineyards in major grapegrowing regions
of NSW (eg. Cowra, Griffith, Hunter
Valley) will be surveyed for the presence
of diatrypaceous fungi. Hardwood trees,
ornamental and native plant species in the
vicinity of vineyards will also be examined
for the presence of these fungi. A
collection of isolates will be established.

October 09

. Taxonomy of diatrypaceous
fungi associated with grapevine
canker diseases in NSW and
SA.

Morphological and molecular techniques
will be used to characterise fungi isolated
from NSW vineyards. A collection of
diatrypaceous fungi collected from SA in
2008 by Dr Trouillas and maintained at
SARDI will also be characterised. A
phylogenetic analysis of all isolates will be
performed.

December 09

. Pathogenicity of Diatrypaceae
species in grapevines
determined.

The pathogenicity of selected isolates of
Diatrypaceae will be conducted in SA and
NSW on glasshouse-grown Cabernet
Sauvignon and Chardonnay.

December 09

. Presentation of results and
knowledge transfer from
international expert to
grapegrowers and industry
personnel.

Results and additional presentations
relating to the management of grapevine
trunk diseases will be presented at a
minimum of three grapegrowing regions in
each of NSW, SA and WA.

September —
December 09

. Presentation of results in peer-
reviewed and industry
publications.

Drafts of at least two peer-reviewed and
one industry manuscript and will be
prepared.

March 2010




Method

Output 1: Investigating the occurrence and distribution of diatrypaceous fungi in
NSW and SA winegrowing regions.

During 2008, surveys were conducted in NSW and SA grape growing regions to collect
perithecia of Diatrypaceae fungi. Grapevine plants, as well as hardwood trees, including
ornamental and native plant species, found in the vicinity of vineyards were examined for
the presence of fruiting bodies or stromata characteristic of Diatrypaceae. Additional
isolates were obtained from infected grapevine spurs and wedge shaped cankers in cordons
and trunks. Specimens were brought to the laboratory to be examined using morphological
and phylogenetic analyses.

Output 2: Investigating the taxonomy of diatrypaceous fungi associated with
grapevine canker diseases in NSW and SA.

Cultivation of isolates

Diatrypaceae isolates were grown from ascospores or from hyphae from infected
grapevines as described by Trouillas er al. (2010). Ascospores were obtained from
perithecia that were sliced opened with a blade and wetted with sterile water. Masses of
ascospores were collected using a sterilized needle and were placed directly onto Petri
plates containing potato dextrose agar (PDA) amended with 100 ppm tetracycline (PDA-
tet). Pure cultures of each isolates were obtained by transferring single hyphal tips onto
PDA-tet. Cultures were incubated at approximately 24°C under 12 h intermittent
fluorescent lighting.

Identification
Representative samples of fruiting bodies were identified in accordance with the treatments

of Glawe and Rogers (1984) and Rappaz (1987). Also, specimens from Australia were
compared with reference specimens collected in California in their teleomorphic state
(Trouillas et al., 2010). Examinations were carried out with standard light microscopy.
Conidial masses as well as perithecial contents were mounted in water and observed by
brightfield microscopy. Digital images were recorded and measurements for at least 30
conidia, 50 ascospores and 20 asci were made. Representative isolates of Diatrypaceae
from Australia were deposited at the Australian Scientific Collections Unit, NSW Industry
& Investment, Orange, NSW, Australia (DAR).

DNA extraction, Polymerase chain reaction, Phylogenetic analyses

Fungal mycelia were obtained from liquid cultures of potato dextrose broth and prepared
for DNA extraction as described by Pitt et al. (2010b). Total genomic DNA was extracted
from pure cultures using the Qiagen Plant Mini Kit according to the manufacturer’s
instructions. The Internal Transcribed Spacer regions (ITS1 and ITS2), including the 5.8S5
tDNA operon of the nuclear ribosomal DNA region were amplified by the polymerase
chain reaction (PCR) using primers ITS1 and ITS4 (White ef al., 1990). PCR reactions
were performed as described by Trouillas et al. (2010). For sequencing, PCR products
were purified using the QIAquick PCR Purification Kit (Qiagen, Australia). Both strands
of the ITS and B-tubulin regions were sequenced by the Australian Genome Research
Facility (University of Queensland, St Lucia, Qld, Australia). Sequencing results were
edited and assembled using SequencherTM version 3.1.1. Sequences were aligned using
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ClustalW multiple alignment program (Thompson ef al., 1994) and were adjusted
manually using BioEdit Sequence Alignment Editor Version 7.0.8 (Hall, 1999).
Phylogenetic analyses were performed with PAUP version 4.0b10 (Swofford, 1999) using
maximum parsimony with a heuristic search and 1000 random addition sequence
replicates. Bootstrap support was evaluated using 1000 replicates to test branch strength.

Output 3: Investigating the pathogenicity of Diatrypaceae species in grapevine.

Pathogenicity tests were conducted to determine if these fungi were grapevine pathogens.
Pathogenicity studies of C. ampelina, E. leptoplaca and Eutypella spp. collected in
Australia were conducted as described by Sosnowski er al. (2007). The experiment also
included known isolates of E. lata as well as newly collected isolates. Fresh wounds were
made by drilling a 3-mm-diameter hole into the wood of potted Cabernet Sauvignon
grapevines. Inoculations were made by inserting an agar plug with fresh mycelium
obtained from the margin of 8-day-old colonies. Inoculated wounds were covered with
Vaseline and wrapped with Parafilm. Plants were then maintained in a shade house for 10
months before being assessed for lesion development and fungal recovery. After 10
months, canes were surface-sterilised using 2.5% sodium hypochlorite for 5 min and air
dried. Fragments of necrotic tissue developing outside the area of inoculation were
cultured onto PDA amended with streptomycin (25pg/L). Fragments were collected at
every 5 mm interval for 50 mm upward and 100 mm downward from the inoculation point.
Diatrypaceae isolates obtained from re-isolation were identified based on colony shape,
colour and growth rate. Statistical analyses were performed using an analysis of variance
(ANOVA) in SAS version 9.1. Log transformations were performed to reduce
heteroscedasticity and to stabilise variance. Dunnett’s t-test was used to assess significant
differences in the extent of vascular discoloration between the different treatment group
means. Additional pathogenicity tests have been established at the NWGIC to assess the
pathogenicity of Diatrypaceae isolated from vineyards in NSW. The results of these tests
will be available in early 2011.

Output 4: Presentation of results and knowledge transfer from international expert to
grapegrowers and industry personnel.

A series of eight grapevine trunk disease identification and management workshops were
held in Griffith (NSW), Rutherglen (VIC); Limestone Coast, Adelaide Hills and McLaren
Vale regions of SA; Swan Valley, Margaret River and Great Southern regions of WA (RT
08_02-1).




Results/Discussion

Output 1: Investigating the occurrence and distribution of diatrypaceous fungi in
NSW and SA winegrowing regions.

Over 100 specimens were collected for this study (Table 1, Appendix 5). Preliminary
results of surveys from infected grapevine wood were previously reported (Pitt ez al.,
2010b). In many instances, fungal colonies displaying morphological characteristics
typical of Diatrypaceae were isolated from grapevine cankers. For cankers sampled from
vineyards in SA and NSW the incidence of C. ampelina varied between 5-10%. Isolates of
Diatrypella sp. were recovered from 30% of cankers collected in a young vineyard in
Tumbarumba whereas Eutypella spp. comprised 60% of all fungi isolated from cankers in
the Hunter Valley. The majority of these fungi grow as white colonies in culture on PDA-
tet resembling E. lata, which suggests they may have been misidentified and overlooked in
previous studies. Fruiting bodies of Diatrypaceae were also found commonly on dead
grapevine wood or ornamental trees surrounding vineyards. Major hosts among ornamental
bearing fruiting body of Diatrypaceae included Schinus molle var. areira, Populus nigra
italica’, Ulmus procera and Fraxinus angustifolia. Species of Eutypella occurring on
grape also appeared to be commonly distributed in abandoned Citrus orchards in NSW.
These findings suggest that there is potential for the spread of these fungi from orchard and
ornamentals into grapevine, which could result in the emergence of new discases.

Output 2: Investigating the taxonomy of diatrypaceous fungi associated with
grapevine canker diseases in NSW and SA.

Morphological studies and phylogenetic analyses of the complete sequence of the ITS
region of the rDNA identified C. ampelina, Diatrypella sp., as well as two species of
Eutypella from grapevine cankers in Australia, in addition to E. lata (Fig.1, Appendix 5).
Eutypella spp. included E. citricola, as well as a putative new species of Eutypelila. Similar
species occurred on other agricultural host plants and ornamentals adjacent to vineyards.
Surveys also documented E. leptoplaca on Fraxinus, Populus and Schinus spp., however it
was not isolated from grapevine. Interestingly, species isolated from grapevine and

surroundings trees in Australia were similar to species previously isolated from grapevine
in California (Fig.1, Appendix 5). All species or species-groups (clades) found in the
phylogenetic analyses also could be differentiated morphologically by at least one
character of either the anamorphic or teleomorphic state. Accordingly, asci of C. ampelina
and Diatrypella spp were polysporous, while eight-spored (octosporous) in Eutypa spp.
and Eutypella spp. Asci of C. ampelina contained 32 ascospores, while asci of Diatrypella
spp. contained numerous ascospores. Stromata of Eutypella spp. were usually elongated to
form linear pustules on the surface of the grapevine wood or bark, with white entostroma.
Eutypella spp. could be separated from one another by the pink pigmentation present in
Eutypella sp. nov.

Output 3: Investigating the pathbgenicity of Diatrypaceae species in grapevine.

Results of pathogenicity tests are illustrated in Fig. 2, Appendix 5. Lesions produced by
diatrypaceous fungi consisted of vascular discolorations similar to those produced by E.
lata. Pathogenicity test proved that all Diatrypaceae tested were capable of infecting
grapevine wood. All fungal isolates tested were recovered at 100% rate, 10 months after
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inoculations in grapevine cuttings. Average length of vascular discolorations varied among
isolates. Length of vascular discolorations in general varied between 12 mm and approx.
45 mm. Averaged vascular discoloration produced in the control was only 5 mm. All
fungal groups colonised approx. 20 to 60 mm of wood during the 10 month incubation
period. Dunnett’s t-test showed significant differences in vascular discolorations between
treatments with isolates of C. ampelina, E. lata, E. leptoplaca, and Eutypella from control
vines.

Output 4: Presentation of results and knowledge transfer from international expert to
grapegrowers and industry personnel.

Industry personnel and growers were presented the latest research on the identification and
management of grapevine trunk diseases from Australia and California (Appendices 1 &
5). A total of 156 personnel attended the workshops, see table below.

Workshop location Attendees
Griffith, NSW 7
Rutherglen, Vic 13
Limestone Coast, SA 34
Adelaide Hills, SA 29
McLaren Vale, SA 28

Swan Valley, WA ‘ 10
Margaret River, WA 22

Great Southern, WA 13

Total ‘ 156

Output 5: Presentation of results in peer-reviewed and industry publications.

Results of the research were presented at one international conference and in industry
journals and newsletters (Appendix 1). The final results are currently being analysed and it
is anticipated that this will result in two peer-reviewed manuscripts.

Outcome/Conclusion

The occurrence and ease of isolation of Diatrypaceae fungi from the margin of active
grapevine cankers suggests they may participate in the dieback of grapevine and thus
impacting on vineyard longevity. The abundance of Diatrypaceae on ornamentals
surrounding vineyards, together with the more sporadic occurrence of similar species in
vineyards suggests these fungi spread from ornamentals to vineyards. All species isolated
from grapevine in Australia are being identified and described using morphological and
molecular analyses. Identifications as well as descriptions will provide more accurate tools
for diagnosing organisms responsible for grapevine canker diseases. Results of
pathogenicity tests showed that C. ampelina, E. leptoplaca and Futypella spp. were
capable of colonising dormant canes and causing vascular discolorations. These fungi were
re-isolated from the margin of developing lesions, with generally 100% frequency of re-
isolation, suggesting they are pathogenic toward grapevine. This work constitutes the first
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comprehensive effort to characterise species of Diatrypaceae associated with V. vinifera
and other host plants in Australia.

Recommendations

Further research is required to document the organisms responsible for grapevine canker
diseases and to ascertain their pathogenicity in the field. Perhaps efforts should be centred
towards studying the organisms as complexes rather than individual contributors to the
canker disease syndromes. It is also important that management strategies developed for
Eutypa dieback and Bot canker are effective for all pathogenic fungi that inhabit
grapevines in Australian vineyards.
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Appendix 1: Communication

Conference Presentations

Trouillas FP, Pitt WM, Huang R, Sosnowski M, Loschiavo A, Savocchia S, Steel C, Scott
E, Gubler WD (2010) Diatrypaceae associated with Vitis vinifera in New South Wales and
South Australia. Oral presentation at the 7% International Grapevine Trunk Disease
Workshop, Santa Cruz, Chile, 17-21 Jan.

Somers A, Pitt W, Savocchia S, Blake A, Weckert M (2010) Communication and
application of grapevine trunk disease research through extension and education. Oral
presentation at the 7" International Grapevine Trunk Disease Workshop, Santa Cruz,

Chile, 17-21 Jan.
Industry Journal and Newsletters
Focus on Trunk Disease, GrapeGrower & Vignerons, December 2009.

Trunk Disease Workshops in WA. Wine Industry Newsletter, Newsletter of the
Department of Agriculture and Food Government of Western Australia, No. 93, December,

2009, p. 11-12.

Group delivers expert advice on grapevine trunk diseases at WA workshops. The
Australian & New Zealand Grapegrower & Winemaker 552: 24-25.

Workshop Presentations

Trouillas FP (2009) Grapevine canker diseases in California. Western Australia Trunk
Disease Workshop, Jane Brook Estate, Swan Valley, WA, 2 Nov.

Trouillas FP (2009) Grapevine canker diseases in California. Western Australia Trunk
Disease Workshop, Vasse Felix Winery, Margaret River, WA, 4 Nov.

Trouillas FP (2009) Grapevine canker diseases in California. Western Australia Trunk
Disease Workshop, West Cape Howe Winery, Mt Barker, WA, 6 Nov.

Trouillas FP (2009) Grapevine canker diseases in California. Griffith Trunk Disease
Workshop, DPI Agriculture Centre, Hanwood, NSW, 24 Nov.

Trouillas FP (2009) Grapevine canker diseases in California. Victorian Trunk Disease
Workshop, Rutherglen Research Institute, Rutherglen, NSW, 25 Nov.

Trouillas FP (2009) Grapevine canker diseases in California. Limestone Coast Trunk
Disease Workshop, Katnook Estates Winery, Coonawarra, SA, 3 Dec.

Trouillas FP (2009) Grapevine canker diseases in California. Adelaide Hills Wine Region
Trunk Disease Workshop, Lenswood Research Centre, SA, 8 Dec.
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Trouillas FP (2009) Grapevine canker diseases in California. McLaren Vale Grape, Wine
and Tourism Association Trunk Disease Workshop, McLaren Vale Tourist Centre, SA, 10
Dec.
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Appendix 5: Other relevant material

Table 1. List of specimens collected for this study and used in morphological,
phylogenetic and pathogenicity studies

Collection number  Species Host Origin

B10-15A Cryptovalsa Vitis vinifera South Australia (SA)
B10-16° C. ampelina Vitis vinifera SA

ADSC200 C. ampelina Schinus molle var. areira Adelaide, SA
ADSC201 C. ampelina Schinus molle var. areira Adelaide, SA

ADI100 C. ampelina Vitis vinifera SA

ADI101 C. ampelina Vitis vinifera SA

Cl4A C. ampelina Vitis vinifera SA

C17A C. ampelina Vitis vinifera SA

1RHO7 C. ampelina Vitis vinifera SA

40REO1 C. ampelina Vitis vinifera SA

R40V205 C. ampelina Vitis vinifera SA

B2-15* C. ampelina Vitis vinifera SA

B5-17° C. ampelina Vitis vinifera SA

RGAO5 C. ampelina Fraxinus angustifolia Adelaide Hills, SA
ABA100 C. ampelina Fraxinus angustifolia Barossa Valley, SA
AHO1 C. ampelina Acer macrophyllum Adelaide Hills, SA
SAPNO3 C. ampelina Populus nigra 'italica’ McLaren Flat, SA
TUVNO1 C. ampelina Vitis vinifera Tumbarumba, New South Wales (NSW)
TUUPO1 C. ampelina Ulmus procera Tumbarumba, NSW
HVVIT04 C. ampelina Vitis vinifera Hunter Valley, NSW
HVFIGO1 C. ampelina Ficus carica Hunter Valley, NSW
CSuo1 C. ampelina Pistachio Wagga Wagga, NSW
D02 C. ampelina Vitis vinifera Murrambateman, NSW
D04 C. ampelina Vitis vinifera Murrambateman, NSW
D06 C. ampelina Vitis vinifera Murrambateman, NSW
KC6 C. ampelina Vitis vinifera Book Book, NSW
SH20 C. ampelina Vitis vinifera Murrumbateman, NSW
VR4 C. ampelina Vitis vinifera Canowindra, NSW
CvVo C. ampelina Vitis vinifera Orange, NSW

HVPTO02 Diatrype sp. Schinus molle var. areira Hunter Valley, NSW
HVGRFO03 Diatrypella Citrus paradisi Hunter Valley, NSW
HVFRAO02 Diatrypella Fraxinus angustifolia Hunter Valley, NSW
HVFRAOQ3 Diatrypella Fraxinus angustifolia Hunter Valley, NSW
HVFRA04 Diatrypella Fraxinus angustifolia Hunter Valley, NSW
HVPTO1 Diatrypella Schinus molle var. areira Hunter Valley, NSW
ADSC300 Eutypa lata Schinus molle var. areira Adelaide, SA
ADSC400 E. lata Schinus molle var. areira Adelaide, SA
SACEA01 E. lata Ceanothus sp. Adelaide, SA

RGAO1 E. lata Fraxinus angustifolia Adelaide Hills, SA
RGAO3 E lata Fraxinus angustifolia Adelaide Hills, SA
SAPNO1 E. lata Populus nigra 'italica’ McLaren Flat, SA
POP1 E. lata Populus nigra "italica’
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Table 1 cont.

Collection number  Species Host Origin

ADFIC100 Eutypa leptoplaca  Ficus macrophylla Adelaide, SA
ADFIC101 E. leptoplaca Ficus macrophylla Adelaide, SA
RGA02 E. leptoplaca Fraxinus angustifolia Adelaide Hills, SA
RGA04 E. leptoplaca Fraxinus angustifolia Adelaide Hills, SA
ABA200 E. leptoplaca Fraxinus angustifolia Barossa Valley, SA
ABA300 E. leptoplaca Fraxinus angustifolia Barossa Valley, SA
SAPAOIA E. leptoplaca Populus alba Adelaide, SA
ADSC500 E. leptoplaca Schinus molle var. areira Adelaide, SA
SAPNO02 E. leptoplaca Populus nigra "italica’ McLaren Flat, SA
SAPNO04 E. leptoplaca Populus nigra 'italica’ McLaren Flat, SA
SACOO01 E. leptoplaca Populus nigra 'italica’ Coonawaira, SA
SAC0O02 E. leptoplaca Populus nigra "italica’ Coonawarra, SA
TUQUO1 E. leptoplaca Quercus sp. Tumbarumba, NSW
TUPNO1 E. leptoplaca Populus nigra 'italica’ Tumbarumba, NSW
TUPNO2 E. leptoplaca Populus nigra "italica’ Tumbarumba, NSW
ADEL100 Eutypella citricola  Ulmus procera Adelaide, SA
ADEL101 E. citricola Ulmus procera Adelaide, SA
ADSC100 E. citricola Schinus molle var. areira Adelaide, SA
T10R4S7 E. citricola Vitis vinifera Hunter Valley, NSW
T10R2S6 E. citricola Vitis vinifera Hunter Valley, NSW
T2R3S3 E. citricola Vitis vinifera Hunter Valley, NSW
T3R2S2 E. citricola Vitis vinifera Hunter Valley, NSW
HVIT03 E. citricola Vitis vinifera Hunter Valley, NSW
HVIT07 E. citricola Vitis vinifera Hunter Valley, NSW
HVIT08 E. citricola Vitis vinifera Hunter Valley, NSW
HVOT01 E. citricola Citrusinensis or C. aurentium  Hunter Valley, NSW
HVFIG04B Eutypella caricae Ficus carica Hunter Valley, NSW
HVFIGO5 E. caricae Ficus carica Hunter Valley, NSW
HVAV01 Eutypella sp. Avocado Hunter Valley, NSW
ADEL200 Eutypella sp. Ulmus procera Adelaide, SA
ADEL300 Eutypella sp. Ulmus procera Adelaide, SA

YC16 Eutypella sp. Vitis vinifera Hunter Valley, NSW
YC17 Eutypella sp. Vitis vinifera Hunter Valley, NSW
YC23 Eutypella sp. Vitis vinifera Hunter Valley, NSW
YC24 Eutypella sp. Vitis vinifera Hunter Valley, NSW
T2R2S87 Eutypella sp. Vitis vinifera Hunter Valley, NSW
T7R282 Eutypella sp. Vitis vinifera Hunter Valley, NSW
T10R3S9 Eutypella sp. Vitis vinifera Hunter Valley, NSW
T11R4S9 Eutypella sp. Vitis vinifera Hunter Valley, NSW
T20R4S2 Eutypella sp. Vitis vinifera Hunter Valley, NSW
HVGRF01 Eutypella sp. Citrus paradisi Hunter Valley, NSW
HVGRF02 Eutypella sp. Citrus paradisi Hunter Valley, NSW
HVVITO0S Eutypella sp. Vitis vinifera Hunter Valley, NSW
WAOQISV Eutypella sp. Vitis vinifera Swan Valley, Western Australia (WA)
WAO02BO Eutypella sp. Vitis vinifera WA

WAO3LE Eutypella sp. Citrus sp. Swan Valley, WA
WAO4LE Eutypella sp. Citrus sp. Swan Valley, WA
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Table 1. cont.

Collection number  Species Host Origin

WAO5SV Eutypella sp. Vitis vinifera Swan Valley, WA
WAOQ6FH Eutypella sp. Vitis vinifera WA

WA07CO Cryptovalsa sp. Vitis vinifera Cowaramup, WA
WAOSCB Cryptovalsa sp. Vitis vinifera WA

WAQSLE Eutypella sp. Citrus sp. Swan Valley, Waneroo, WA
NSW01PO Cryptosphaeria sp.  Populus alba Adelong, NSW
NSW02PO Cryptosphaeria sp.  Populus alba Adelong, NSW
NSWO03PO Cryptosphaeria sp.  Populus balsamifera Khancoban, NSW
NSW04PO Cryptosphaeria sp.  Populus balsamifera Khancoban, NSW
NSWO05PO Cryptosphaeria sp.  Populus balsamifera (canker) ~ Khancoban, NSW
WAIL0NO Botryosphaeria sp.  Vitis vinifera Noack Road, WA
WA20]B Phomopsis sp. Vitis vinifera Swan Valley, WA
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AY 920391 Cryptovalsa ampelina
D04( Vitis vinifera, NSW)
TUUPO1{Populus nigra, NSW)
VR4 (Vitis vinifera, NSW)
AD101(Vitis vinifera, SA)

CVva {Vitis vinifera, NSW)
ADSC200 (Schinus molle, SA)
ADSC201 (Schinus moile, SA)
PWT (Vitis vinifera, NSW)
B1016A (Vitis vinifera, SA)
R40V205 (Vitis vinifera, SA)
B215A( Vitis vinifera, SA)

C14A6Viti$‘ vinifera, NSW)
AD100 (Vitis vinifera, SA)

RGAO5 (Fraxinus angustifolia, SA)
D02 {Vitis vinifera, NSW)
AHO1(Vitis vinifera, NSW)
RANCHO4

SAPNQO3(Populus nigra, SA)

SH20( Vitis vinifera, NSW)

.I KC6(Vitis vinifera, NSW)
HVVITO4 (Vitis vinifera, NSW)

DMO300
_I Eﬁc%gtov(v:‘tis vinifera, NSW)

DCAB00 Diatrype oregonensis
CA008
CAD10
CA1492
DHB50Q Diatrypella verrucaeformis
UCDCH2

CAD15
CA7614
AJ302442 Diatrypelia prominens
AJ302441 Diatrypella frostii
HVGRFO3( Vitis vinifera, NSW)
HVFRAQZ(Vilis vinifera, NSW)
HVFRAQ4 ( Vitis vinifera, NSW)
AJ302460
AJ302431 Diatrype macowaniana
» DBEY700 Diatrype sp.

AY684237 Eutypa leploplaca (Vitis vinifera, CA)
SACOO1(Populus nigra, SA) )
SACQO2 (Populus nigra, SA)
ADFIC100 (Ficus macrophyllum, SA)
SAPA01A (Populus alba, SA)

RGAO04 (Fraxinus angustifolia, SA)
ABA200(Fraxinus angustifolia, SA)
RGAQ2 (Fraxinus angustifolia, SA)
ADSC500(Schinus molle, SA)

ABA300 (Fraxinus angustifolia, SA)
SAPNO4(Populus nigra, SA)

— SAPNO2(Populus nigra, SA)

3RHO9(Populus nigra, NSW
ADFIC101(Ficus macrophyllum, SA)

= TUPNO2(Populus nigra, NSW)
— L M e
AJ302454 Eutypa maura

wemmmmenn R eference isolates from GenBank
e R eference isolates from California
Isolates from Australia collected in this study

CA7A(Vitis vinifera, NSW) m—

AJ302450 Eutypa lata
DCAS00 ( Vitis vinifera, CA)

POP1(Populus nigra, SA)
EP1§ Vitis vinifera, NSW)
VT14 (Vitis vinifera, NSW)
GB1(Vitis vinifera, NSW)

AHills (Vitis vinifera, SA)

RGAO1(Vitis vinifera, SA)

DO5( Vitis vinifera, NSW)

VT12 (Vitis vinifera, NSW)
D03 (Vitis vinifera, NSW)

CV1 (Vitis vinifera, NSW)
Staininoc (Vitis vinifera, SA
ADSC300 (Schinus molle, SA)

ADSC300A (Schinus molie, SA)
Loxton (Vitis vinifera, SA)
SACEAO01 (Ceanothus sp.)
ADSC400 (Schinus molle, SA)
RGAOQ7 (Fraxinus angustifolia, SA)
LoxNur (Vitis vinifera, SA)

RGAOQ3 (Fraxinus angustifolia, SA)
GY6 (Vitis vinifera, NSW)

SAPNO1(Populus nigra, SA)

r— AJ302467
DFMAL100
AJ302465 Eu?/pella scoparia
UADEMOOA {Ulmus procera, SA}

ICD2336C0 {Vitis vinifera, CA)
AJ302462
UcD713s4

AJ302463

LUCDZSSSCD {Vitis vinifera, CA)
T1OR5S8({Vitis vinifera, NSW)
I~ UCD2342Co{ Vilis vinifera, CA)

ADEL100{Schinus molle, SA)

ADEL101(Schinus molle, SA)

ADSC100({Schinus molle, SA)\

ADSC100A{Schinus molle, SA)

TI0RAST (Vitis vinifera, NSW) ..
E T10R286 (Vits vinifers, NsW) Eutypella citricola
T2R3S3{Vitis vinifera, NSW)

TaR282(Vitis vinifera, NSW)
HVVITOT( Vitis vinifera, NSW)
HYOTO1({Citrus sp.. NSW)
HYVITO3(Vilis vinifera, NSW)
HYVITOS(Vitis vinifera, NSW)
ADEL100

AY462566

AY462568
£J302466 Eutypelia vitis
EUBY

DNEG200
 DQ286281

ADEL200 (Uimus procera, A}
ADEL300 (UImus procera, SA)
YC16 {Vitis vinifera, NSW)}
YC17(Vilis vinifera, NSW)
YC1 sgvm‘s vinifera, NSW)
YC23({Vifis vinifera, NSW}
yC24{Vitis vinifera, NSW)
ToR2S7( Vitls vinifera, NSW)
T7R2S2(Vitis vinifera, NSW)
T10R3S9( Vitis vinifera, NSW)
T11R489(Vitis Vinifera, NSW)
T20R4S2(Vitis vinifera, NSW)
HVITOS(Vifis vinifera, NSW)
HYGRFOCltrus sp., NSW)

== FJ481037E
UCD2338Co{Vilis vinifera, CA}
UCD3Co( Vitis vinifera, CA)
HVFIGO2

HVEIGE

Eutypella sp. nov.

Fig. 1. Major clades resulting from the ITS phylogeny of Diatrypaceae fungi collected
from grapevines and ornamental trees in Australia. Isolates were compared with referenced
isolates from California and GenBank.
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Fig. 2. Staining and reisolation distance (mm) in stems of potted Cabernet Sauvignon
grapevines 10 months after wounding and inoculation with multiple isolates and species

within the Diatrypaceae.
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A

Australian Government

NATIONAL
NWene & Grape and Wine Research and
INDUSTRY CENIRE Development Corporation

UNIVERSITY OF CALIFORNIA
Winegrowing Futures

Vine Health Workshop
ManagingTrunk Diseases in

Vineyards
DPI Agriculture Centre
Farm 217, Murray Road, Hanwood.
24™ November 2009 From 8.30 am to 2.00

About the workshop.
You will learn how to identify, manage and control wood rot diseases of
grapevines.
Presenters:
e Sandra Savocchia, National Wine and Grape Industry Centre. Wagga
Wagga

o Florent Trouillas, University of California Davis.
e Tony Somers, National Wine and Grape Industry Centre. Paterson.

Program:

8.30-9.00 Registration and Coffee

9.00-9.10 Welcome

9.10-9.40 What are trunk diseases, how to recognise them and wood rot
diseases in Californian vineyards
9.40-10.30 Incidence, distribution and control of trunk diseases

10.30-11.00 | Coffee break

11.00-11.45 | Principals of pruning and retraining to rejuvenate vines with
trunk diseases

11.45-12.00 | General discussion

12.00-12.30 | Light lunch

12.30-2.00 | Footwear sanitation. Relocate to demonstration vineyard

Acknowledgement: Riverina Wine Grape Marketing Board
RSVP by 20™ November to KRISTY BARTROP at the WGMB office.
email kbartrop@wgmb.net.au or facsimile 02 6962 6103




5 2z

P NATIONAL Australian Government

e & Grape and Wine Research and
INDUSTRY CENTRE Development Corporation

UNIVERSITY OF CALIFORNIA
Winegrowing Futures

Vine Health Workshop
Managing Trunk Diseases in

Vineyards

Rutherglen Research Institute
25™ November 2009 From 8.30 am to 2.00

About the workshop.
You will learn how to identify, manage and control wood rot diseases of
grapevines.
Presenters:
¢ Sandra Savocchia, National Wine and Grape Industry Centre. Wagga
Wagga

e Florent Trouillas, University of California Davis.
¢ Tony Somers, National Wine and Grape Industry Centre. Paterson.

Program:

8.30-9.00 Registration and Coffee

9.00-9.10 Welcome

9.10-9.40 What are trunk diseases, how to recognise them and wood rot
diseases in Californian vineyards
9.40-10.30 Incidence, distribution and control of trunk diseases

10.30-11.00 | Coffee break

11.00- 11.45 | Principals of pruning and retraining to rejuvenate vines with
trunk diseases

11.45-12.00 | General discussion

12.00-12.30 | Light lunch

12.30-2.00 | Footwear sanitation. Relocate to demonstration vineyard

Acknowledgement: Victorian Wine Industry Association
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