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This article briefly describes some of the research 
conducted on grapevine trunk diseases since the 
Winegrowing Futures Program began in July 2006. It 
provides information on the incidence and distribu-
tion of these fungal diseases in NSW, as well as their 
symptoms and current management strategies.

Introduction

With the exception of drought, the major threat to 
the sustainability of Australia’s wine industry is the 
increasing profusion and severity of grapevine trunk 
diseases. These diseases can cause significant eco-
nomic loss as a result of reduced productivity and 
increased production costs. Grapevine trunk diseases 
are caused by fungal pathogens that live in the xylem 
(the plant’s vascular tissues used mainly for water-
transport). These diseases can infect propagating 
material and in this way can affect the growth of 
newly planted vines. They can also infect established 
vines by entering through pruning wounds. Colonisa-
tion of wounds and canker formation in the vascular 
tissue causes a slow decline and dieback that affects 
vigour and yield.

The fungus Eutypa lata, which causes Eutypa die-
back, affects more than 60% of vines in some 
South Australian vineyards, and until recently it was 
thought to be responsible for the death and decline 
seen routinely in vines in the Hunter Valley and Mud-

gee regions of NSW. However, no foliar symptoms 
have been seen, either in regular diagnostic examina-
tions of grapevine material from these regions or in 
a 2002 survey. Nor has the presence of E. lata been 
detected. Instead, the fungi isolated most frequently 
have been those species that cause the dieback disease 
of grapevines commonly known as Botryosphaeria 
(‘Bot’) canker. Until recently, the many species associ-
ated with this disease were grouped within the genus 
Botryosphaeria, after which the disease was named. 
However, almost all have now been re-classified and 
are currently recognised by their anamorph or asexual 
names, which include Fusicoccum, Neofusicoccum, 
Diplodia, Lasiodiplodia and Dothiorella. 

To date, information on the various fungi associ-
ated with grapevine decline in NSW has been lim-
ited. Hence, an extensive field survey of vineyards 
throughout the major grape-growing areas of NSW 
was conducted. The objectives of this survey were to 
(i) identify the fungi associated with Botryosphaeria 
canker of grapevines; and (ii) determine the inci-
dence and distribution of these fungi, and of E. lata, 
throughout NSW. For the purposes of this article, the 
term ‘Botryosphaeria’ is used to describe this group 
of fungi. Where appropriate, the anamorph names 
have been used to identify specific members of the 
group. We hope to tailor management strategies 
specifically towards the more pathogenic or abun-
dant species and to suit local or climatic or environ-
mental conditions. 

	 Number	of	wood	samples	yielding
	 	 Vineyards	 Total	wood	 	 	 	 	 	
Grapevine	 Vineyards	 yielding	 samples	 Neofusicoccum	 Diplodia	 	 	 	 Phomopsis	
region	 sampled	 Botryosphaeria	 collected	 Fusicoccum	 Lasiodiplodia	 Dothiorella	 E.	lata	 Phaeomoniella	 vitocola

Big	Rivers	 18	 17	 427	 1	 169	 12	 4	 0	 62

Central	Ranges	 9	 9	 225	 3	 141	 6	 4	 0	 9

Northern	Rivers	 3	 3	 62	 27	 12	 0	 0	 10	 0

Northern	Slopes	 12	 12	 300	 14	 137	 0	 0	 1	 0

Southern	NSW	 21	 20	 525	 1		 323	 8	 4	 17	 43

South	Coast	 10	 10	 250	 6	 91	 0	 0	 0	 18

Total	 73	 71	 1789	 52	 873	 26	 12	 28	 132
	 	 (97.3%)	 	 (2.9%)	 (49.0)	 (1.5%)	 (0.7%)	 (1.6%)	 (7.4%)

Table 12. Incidence and distribution of ‘Botryosphaeria’ spp., Eutypa lata and other trunk disease fungi isolated from 
grapevines in the major wine-producing regions of NSW. 
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Methods used in the survey

Between November 2006 and April 2008, grape-
vines that had foliar symptoms typical of Eutypa 
dieback, or evidence of Botryosphaeria canker, were 
surveyed in 73 vineyards throughout NSW. Wood 
samples were taken from 1789 vines, surface-ster-
ilised with sodium hypochlorite, and transferred to 
potato dextrose agar. Samples were incubated at 
25 ºC and monitored for the appearance of fungi. 
Fungal pathogens associated with trunk diseases 
were identified from the shape 
of their growth in culture and by 
DNA-based techniques.

Survey results

From a total of 1789 wood 
samples collected throughout 
the survey, 950 fungal isolates known to cause Bot 
canker were obtained. Morphological and molecu-
lar identification of these isolates showed that they 
belonged to seven different species: Diplodia seriata, 
Diplodia mutila, Lasiodiplodia theobromae, Neofu-
sicoccum parvum, Fusicoccum aesculi, Dothiorella 
viticola and Dothiorella iberica. The incidence and 
distribution of these species and other trunk disease 

pathogens in the vineyards sampled are shown in 
Table 12 and Figure 14. Geographically, Lasiodiplodia 
theobromae was isolated from the Northern Rivers 
region of NSW, whereas Dothiorella species were 
more prevalent in the southern areas of the State. 
Both Neofusicoccum/Fusicoccum spp. and Diplodia 
spp. were found in all regions, but whereas the 
incidence of Neofusicoccum/Fusicoccum spp. in cen-
tral and southern NSW was generally low (<3.0%), 
high concentrations of Diplodia spp. were found in 
all of these regions. Other trunk disease pathogens 
isolated from field samples included E. lata (0.7%), 
Phaeomoniella chlamydospora and Phaeoacremo-
nium chlamydosporum (1.6%) and Phomopsis viticola 
(7.4%). Eutypa dieback was discovered for the first 
time in the Big Rivers, Central Ranges and Southern 
NSW regions.

Although prominent in South Australian vineyards, Eu-
typa dieback had not been reported in the winegrow-
ing regions of south-eastern NSW. These surveys have 
shown that Eutypa dieback is more widespread than 
first thought and may be increasing in prominence 
in the cooler climate regions of NSW, where lower 
temperatures and higher rainfall favour the growth of 
E. lata. The symptoms of these diseases and current 
management strategies are provided below.

Symptoms of Botryosphaeria canker

Bot canker symptoms can include dead spurs and 
cordons; bleached or discoloured canes; cankers; 
wedge-shaped lesions in the trunks and cordons of 
declining vines; and occasionally bunch rots.

Bot canker symptoms. Above: Dead spurs and 
cordons. Left: Canker formation around an old 
pruning wound and stained infected tissue along 
the cordon visible against adjacent healthy tissue. 
Photos: Shayne Hackett (above) and G Leavitt, 
University of California, Davis (left). 

Figure 14: Incidence and distribution of grapevine trunk 
disease fungi associated with Botryosphaeria canker and 
Eutypa dieback in the major grape-growing regions of 
NSW.

Diplodia seriata
Diplodia mutila
Lasiodiplodia theobromae
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Neofusicoccum parvum
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Fusicoccum aesculi
Eutypa lata
Phaeomoniella  
chlamydospora
Phaeoacremonium spp.
Phomopsis viticola
Surveyed by Qiu et al 
(2006) Aust. & NZ G&W, 
513:30–32
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Symptoms of Eutypa dieback

Eutypa dieback symptoms, which are thought to be caused by phytotoxic 
compounds produced by the fungus, can include stunted shoots with short-
ened internodes; small or cupped leaves with dead margins; uneven berry 
ripening; smaller bunch set; and lack of bunch initiation. Wood symptoms 

include cankers and wedge-shaped lesions in the cordons 
and trunks of diseased vines, and a charcoal appearance 

in dead wood, which accommodates the inoculum of 
the fungus.

Bot canker symptoms. Left: Extensive canker in the 
trunk of a mature grapevine Photo: Wayne Pitt 
 
Above: Wedge-shaped lesion in the trunk of a diseased 
grapevine  Photo: Shayne Hackett.

Above: Small or cup-shaped leaves with dead margins.
Below: Grapevine showing symptoms of Eutypa dieback 
 Photos: SARDI.  

Above and below: Eutypa dieback symptoms: stunted 
shoots with shortened internodes

Photos: SARDI (above) and Shayne Hackett (below).
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Eutypa dieback symptoms. Above left and right: Reduced bunch set and failure to initiate. Photos: SARDI

Above left: Canker formation: Above right: Wedge-shaped lesion in cross-section of trunk. Photos: SARDI

Below: Charcoal appearance of dead wood containing the fungal inoculum Photos: SARDI
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Management of Botryosphaeria canker 
and Eutypa dieback

Take the following steps for good management of 
these trunk diseases:

Remove diseased wood from the vineyard. When 
you remove the diseased wood from the vine, 
take at least 10 cm of healthy wood, and burn all 
of the wood you remove.

Lay down new canes or train up water shoots 
from below the infected area to replace cordons 
or vines removed.

Prune early in winter, when spore production is 
low, or late in the dormant season, when wounds 
are least susceptible to infection and heal rapidly.

Avoid pruning in the rain.

Protect all wounds, especially those larger than a 
20-cent piece.

Maintain vine vigour and minimise stress.

•

•

•

•

•

•

Top-working of vine to remove dead cordons, and re-
placement with new canes .  Photo: Sandra Savocchia 

Wound protection.  Photo: SARDI.  

Managing grapevine trunk diseases. Dead spurs and 
cordons, typical of Bot canker and Eutypa dieback. 
 Photo: Wayne Pitt

Remedial surgery of diseased grapevines to remove diseased wood. Photos: left, SARDI; right, Sandra Savocchia 

Removal of diseased cordon and replacement with new 
canes Photo: Sandra Savocchia
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Diagnostic information

For diagnosis of grape diseases and disorders, includ-
ing fungal diebacks, bunch rots, viruses, bacterial 
infections and nematode infestations, please contact:

Diagnostic and Analytical Services Plant Health 
 Laboratories 
Elizabeth Macarthur Agricultural Institute 
PMB 8 Camden, NSW 2570

Orange Agricultural Institute 
Forest Road Orange, NSW 2800

For more information contact the Customer Service 
Centre on 1800 675 623 or visit the NSW DPI web-
site at: www.dpi.nsw.gov.au.

Contacts

Botryosphaeria canker

Sandra Savocchia, tel. (02) 6933 4341,  
e-mail ssavocchia@csu.edu.au

Wayne Pitt, tel. (02) 6933 2157,  
e-mail wpitt@csu.edu.au

National Wine and Grape Industry Centre 
Charles Sturt University 
Locked Bag 588, Wagga Wagga, NSW 2678 
Fax (02) 6933 2107

Eutypa dieback

Mark Sosnowski, tel. (08) 8303 9489,  
e-mail Sosnowski.Mark@saugov.sa.gov.au

Adrian Loschiavo, tel. (08) 8303 9702, 
e-mail Loschiavo.Adrian@saugov.sa.gov.au

Horticulture Pathology 
South Australian Research and Development Institute 
Plant Research Centre, Waite Research Precinct 
GPO Box 397, Adelaide, SA 5001 
Fax 08 8303 9393
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Training-up water shoots to replace diseased vines. 
 Photo: SARDI

Healthy vines following remedial surgery. 
 Photo: Sandra Savocchia
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