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Summary

From 2002 to 2004, vines from 11 vineyards in the 
Hunter Valley region and from 4 vineyards in Mudgee 
(New South Wales, Australia) were inspected for fo-
liar and wood symptoms of Eutypa dieback and Bot-
ryosphaeria canker. Eutypa lata was not isolated, how-
ever species of Botryosphaeria were frequently isolated 
from dead and declining spurs, cordons and trunks. 
Two species conforming to the anamorphs of Diplodia 
and Fusicoccum were isolated. Cultures on PDA pro-
ducing a yellow pigment, and hyaline aseptate conidia 
(14-23.5 x 8-13 µm in size) were identified as B. lutea. 
Cultures with dark brown, 1-septate, ornamented co-
nidia (15-25 x 8-14 µm in size) at maturity were iden-
tified as B. obtusa. Pathogenicity tests were conducted 
on detached green shoots, detached one-year-old canes 
and glasshouse-grown grapevines. In all situations, dis-
ease symptoms were reproduced and Koch’s postulates 
were fulfilled. The results demonstrate the potential of 
B. obtusa and B. lutea as primary pathogens of Vitis vin-
ifera.

K e y   w o r d s :  Grapevine decline, trunk diseases.

Introduction

The Hunter Valley region (Upper and Lower) located in 
the state of New South Wales (NSW), is Australia’s oldest 
wine region with the first grapevine plantings being estab-
lished in the 1820s (MACQUITTY 1990). During the grow-
ing season, the region is hot with mean daily maximum 
temperatures reaching 30 °C and mean relative humidity 
ranging from 42 to 70 % throughout the day. The aver-
age annual rainfall is 742 mm (BUREAU OF METEOROLOGY 
2006). Frost, hail and thunderstorms are common. Mudgee 
is located west of the Hunter Valley in the Central Ranges 
region of NSW with grapevines being established in the 
1950s. The growing season is also warm to hot with mean 
daily maximum temperatures reaching 31 °C and mean 
relative humidity ranging from 37 to 66 % throughout the 
day. Summer rainfall is common but tends to be less than in 
the Hunter Valley. The average annual rainfall for Mudgee 
is 675 mm (BUREAU OF METEOROLOGY 2006). Declining and 
dying grapevines have been observed in the Hunter Valley 
and Mudgee for many years, and the problem appears to be 
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most prevalent in Vitis vinifera cvs Semillon and Chardon-
nay. In the past, these symptoms were thought to be due to 
infection by Eutypa lata, however, there are no published 
reports of this fungus having been isolated from grapevines 
exhibiting decline and dieback symptoms from these re-
gions (CASTILLO-PANDO et al. 2001).

Species of Botryosphaeria are reported to cause can-
kers, dieback, fruit rots and other symptoms on a wide 
range of host plants (DAVISON and TAY 1983, LATORRE and 
TOLEDO 1984, MAAS and UECKER 1984, MILHOLLAND 1988). 
A number of species have been isolated and found to be 
associated with dieback of grapevines worldwide (SHOE-
MAKER 1964, MILHOLLAND 1988, PHILLIPS 1998, LARIGNON 
et al. 2001, AUGER et al. 2004, VAN NIEKERK et al. 2004). 
B. dothidea was found to be pathogenic on grapevines 
causing bleaching of the outer bark, cracking of canes, 
dieback of shoots and bud mortality, while B. stevensii 
and B. obtusa were found to be wound pathogens, caus-
ing small lesions and minimal damage to the host (PHILLIPS 
1998). In South Africa, B. australis was found to be most 
pathogenic causing rotting and streaking symptoms in ma-
ture canes and mature wood of Vitis vinifera 'Periquita'.

Other symptoms associated with infection by species 
of Botryosphaeria include necrotic wedge-shaped lesions 
in cross-sections of wood, similar to those observed with 
infection by E. lata, or half-moon lesions (CASTILLO-PANDO 
et al. 2001, WOOD and WOOD 2005). In Australia, species 
of Botryosphaeria have also been isolated from grapevine, 
and pathogenicity studies showed that B. obtusa was likely 
to be responsible for dark streaking in the wood of artifi-
cially inoculated Chardonnay (CASTILLO-PANDO et al. 2001). 
In contrast, TAYLOR et al. (2005) concluded that B. obtusa 
was most likely a saprophyte of grapevines. This study re-
ports on the results of a survey conducted in the Hunter 
Valley and Mudgee regions and the symptoms observed 
in declining grapevines. Species of Botryosphaeria were 
characterised based on culture and spore morphology, and 
pathogenicity studies were conducted to determine which 
species should be regarded as potential pathogens of grape-
vines in Australia.

Material and Methods

 F i e l d   o b s e r v a t i o n s ,   v i n e y a r d   s a m p-
l i n g   a n d   i s o l a t i o n s   o f   f u n g i :  Grapevines 
aged from 8 to 122 years old in 15 vineyards located in 
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25 °C in the dark until pycnidia were observed. Pycnidia 
were examined for the presence of spores and the identity 
of the organism confirmed.

O n e - y e a r - o l d   c a n e   i n o c u l a t i o n s :  
Mature one-year-old canes were collected from dormant, 
healthy Shiraz and Chardonnay vines in a vineyard at CSU. 
The canes were surface sterilised with 70 % ethanol and 
cut into 8 cm pieces. A wound was created in each piece 
of cane by cutting to the pith with a sterile 4 mm diameter 
metal cork borer. Each piece of cane was inoculated with 
either one of two isolates of B. lutea (1-046a, 3-025) or 
one of 9 isolates of B. obtusa (1-015, 1-050, 2-027, 2-022, 
1-080, 2-116, 1-066, 1-068, 1-070) by inserting a 4 mm 
diameter inoculum plug of a three-d-old isolate on PDA 
into each hole. Each hole was covered with Parafilm. Con-
trol canes were filled with non-colonised plugs of PDA. 
Each piece of cane was placed into a separate, sterile Petri 
plate lined with sterile paper towel, moistened with sterile 
distilled water. The experiment consisted of 5 replicates. 
Plates were sealed with Parafilm and incubated for 21 d at 
25 °C in the dark. After this time, the superficial bark tissue 
was removed from each piece of cane and the length of any 
resulting lesion recorded. Small pieces of tissue were cut 
from the margin of lesions and surface sterilised in 0.5 % 
sodium hypochlorite for 1 min, and rinsed three times, for 
1 min each, in sterile distilled water. Koch’s postulates 
were satisfied according to the procedure described above 
for shoot inoculations.

G l a s s h o u s e - p o t t e d   g r a p e v i n e   
i n o c u l a t i o n s :  Two-year-old Chardonnay rooted cut-
tings were potted into sterile soil containing coarse river 
sand: loam: Canadian peat moss (2:2:1) in 28 cm pots 
and placed in a glasshouse. After 3 months, two lignified 
shoots and the trunk of each grapevine was surface steri-
lised with 70 % ethanol, and a wound created by cutting 
to the pith with a sterile 4 mm diameter metal cork borer. 
Each shoot and trunk was inoculated with one isolate of 
B. obtusa (2-027) or B. lutea (3-025) in replicates of three 
separate plants by inserting a 4 mm diameter inoculum 
plug of a three-d-old isolate on PDA into each hole. Each 
hole was covered with Parafilm. Control shoots and trunks 
were filled with non-colonised plugs of PDA. Plants were 
maintained in a glasshouse at approximately 25 °C. After 
41 weeks, the inoculated shoots were harvested, cut longi-
tudinally and assessed by measuring lesion lengths. Trunks 
were assessed similarly, however, the superficial bark was 
removed first. Koch’s postulates were satisfied according 
to the procedure described above for shoot inoculations.

D a t a   a n a l y s i s :  Data were subjected to an 
analysis of variance (ANOVA) using the CoStat statistical 
package (version 6.303, CoHort Software, Monterey, CA, 
USA). Means were separated by the least significant differ-
ence test at P = 0.05.

Results

F i e l d   o b s e r v a t i o n s   a n d   i s o l a t i o n s :  
Wood symptoms including blackened areas and cankers 
around pruning wounds or natural openings in the bark, 

the Hunter Valley and Mudgee regions were examined 
for wood and foliar symptoms associated with trunk dis-
eases from 2002 to 2004. Symptomatic cordons, spurs and 
trunks were sampled. Approximately 5 wood samples were 
taken from each vineyard by either collecting sections of 
cordons and spurs or by drilling into trunks of vines and 
collecting the wood shavings. The superficial bark tissue 
was removed from all samples prior to surface sterilisation. 
Wood samples were surface sterilised in 0.5 % sodium 
hypochlorite for 3 min and rinsed three times, for 2 min 
each, in sterile distilled water. Each sample was blotted dry 
with sterile paper towel. Small pieces of tissue were cut 
from the margin of necrotic and healthy tissue and placed 
onto potato dextrose agar (PDA) amended with streptomy-
cin (25 µg ml-1) to inhibit bacterial growth. Samples were 
incubated at 25 °C in the dark and monitored for fungal 
growth. Fungi growing from the wood samples were iso-
lated, transferred onto fresh PDA amended with streptomy-
cin (25 µg ml-1) and incubated at 25 °C in the dark.

M o r p h o l o g i c a l   a n d   c u l t u r a l   c h a r a c t e-
r i s a t i o n :  All cultures displaying morphological char-
acteristics associated with species of Botryosphaeria were 
incubated at 25 °C, for 4 to 7 d and their colour recorded 
according to RAYNER (1970). Isolates were incubated at 
25 °C for 2 to 8 weeks in the dark to encourage the pro-
duction of pycnidia. Those that did not produce pycnidia 
were subcultured onto 1 % water agar containing 3 triple-
autoclaved Pinus radiata needles, to encourage pycnidium 
production. Species of Botryosphaeria were identified by 
examining the morphological characteristics of 25 conidia 
from each isolate. 

E x c i s e d   s h o o t   i n o c u l a t i o n s :  Green 
shoots, 8-10 mm in diameter and 30 cm in length, from 
healthy mature Chardonnay, were collected from a vine-
yard at Charles Sturt University (CSU), Wagga Wagga, 
New South Wales, Australia. All leaves and tendrils were 
removed and the shoots were surface-sterilised with 70 % 
ethanol prior to inoculation. Four shoots were inoculated 
with either one of two isolates of B. lutea (1-046a, 3-025) 
or one of 6 isolates of B. obtusa (1-015, 2-027, 2-022, 
1-080, 2-116, 1-070). Two different inoculation methods 
were tested: with or without wounding. For the first meth-
od, shoots were wounded 10-15 cm from the top of the 
shoot by removing the cortex with a sterile 4 mm diam-
eter metal cork borer. A 4 mm diameter inoculum plug of 
a 7-d-old isolate on PDA was then placed into each hole. 
Each hole was covered with Parafilm. For the second meth-
od, the inoculum plug was placed directly onto the shoot 
and covered with Parafilm. Control shoots were filled with 
non-colonised plugs of PDA. Each inoculated shoot was 
placed into an individual 500 ml plastic container contain-
ing 200 ml tap water and covered with individual plastic 
bags to maintain a humid environment. The shoots were 
maintained in a glasshouse at 25 °C with natural light. Af-
ter 7 d the plastic bags were removed and the shoots main-
tained in the glasshouse for a further 14 d. The water was 
replaced every 4 d. The length of a resulting lesion (minus 
diameter of initial wound) was measured after 21 d. To sat-
isfy Koch’s postulates, sections of tissue from three repli-
cates per treatment were placed onto PDA and incubated at 
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M o r p h o l o g i c a l   a n d   c u l t u r a l   c h a r a c t e-
r i s a t i o n :  On PDA, cultures of Botryosphaeria were 
initially white, then iron-grey to olivaceous-grey darken-
ing to charcoal-black or leaden-black. All isolates of Bot-
ryosphaeria produced aerial and high density mycelium 
on PDA. No zonation was evident in any of the isolates. 
Black pycnidia were observed after three weeks to two 
months in some cultures. A yellow pigment, characteristic 
of B. australis and B. lutea was observed after two to three 
d incubation at 25 °C in 22 % of the cultures. The yel-
low pigment tended to disappear after three to four days. 
The conidia from these isolates were hyaline, thin-walled, 
aseptate, fusiform, 14-23.5 x 8-13 µm in size (Tab. 1). 
One isolate (1-203) was observed to form microconidia, 
3.75 x 2 µm in size. These isolates conformed to the Fusi-
coccum anamorphs of the genus Botryosphaeria and were 
identified as B. lutea (PENNYCOOK et al. 1985, PHILLIPS et 

longitudinal splitting of canes, bleaching of canes, stunted 
shoot growth, dead spurs and cordons were observed at 
each of the vineyards (Fig. 1). No foliar symptoms were 
evident. Pycnidia were observed on the surface of cordons 
and trunks. When declining spurs and cordons were cut in 
cross-section, brown-black staining in the shape of a wedge 
was observed (Fig. 2). Wood shavings taken from the trunk 
and cordons were also stained brown-black. Infection of 
the wood was observed to spread basipetally from a wound 
site. Isolations from the margin of stained and healthy tis-
sue resulted in the recovery of fungi belonging to the gen-
era Botryosphaeria, Alternaria, Pestalotiopsis, Epicoccum, 
Aspergillus and Penicillium. The dominant fungi isolated 
were species of Botryosphaeria, with other species being 
isolated infrequently (1-5 %). A total of 63 isolates of Bot-
ryosphaeria spp. were obtained in pure culture (Tab. 1). 

Fig. 1: Chardonnay showing dieback of cordon and spurs. 

Fig. 2: Cross-section of a Chardonnay trunk showing brown-
black staining in the shape of a wedge. Botryosphaeria obtusa 
was isolated from the margin of the healthy and diseased tissue.

T a b l e   1

Species of Botryosphaeria isolated from grapevines with decline and dieback symptoms

Region Cultivar Year of vine establishment Number of
isolates

Yellow
pigmenta

Average conidial
size (µm)b

Length/width
ratio

Species

Lower
Hunter

Upper
Hunter

Mudgee

Chardonnay
Semillon

Shiraz

Cabernet

Chardonnay

Cabernet

Muscat
Semillon
Shiraz

1988
1975, 1983

1880, 1950, 1983, 1990

1969

1973, 1989, 1994

1970

1970
1974
1963, 1970

2
3
2
7
3
2
2
10
3
3
3
4
3
15
1

-
-
+
-
+
-
+
-
+
-
+
-
-
-
+

20-25 x 9-10
20-25 x 9-13

17.5-23 x 5-7.5
18-25 x 8-12.5
17.5-23 x 5-13
16-23 x 10-14
14-22.5 x 4-5

18-25 x 10
17.5-22.5 x 5-7.5

21-25 x 10-14
20-25 x 5
20-25 x 10
20-25 x 10

15-28 x 9-11
20-22.5 x 5-6.3

2.3-2.4
1.8-2.4
3.3-4.3
1.9-2.3
3.0-3.8
1.2-2.1
3.3-4.3
1.8-2.4
3.0-4.5
1.9-2.3
4.4-4.6
2.1-2.2
2.2-2.4
2.0-2.6

4.0

B. obtusa
B. obtusa
B. lutea
B. obtusa
B. lutea
B. obtusa
B. lutea
B. obtusa
B. lutea
B. obtusa
B. lutea
B. obtusa
B. obtusa
B. obtusa
B. lutea

a A yellow pigment was recorded on PDA after 2-3 d incubation at 25 ºC.
b 25 conidia were examined for each isolate.



 30 S. SAVOCCHIA et al.

lesions than the control (LSD = 13.76, P = 0.05). Mean 
lesion lengths for B. lutea ranged from 49 to 52.3 mm and 
for B. obtusa from 31.2 to 55 mm, whereas the mean le-
sion length for the control was 1.4 mm (Tab. 4). A similar 
observation was made with Shiraz, however two isolates of 
B. obtusa (1-050 and 1-070) were found to not differ sig-
nificantly from the control (LSD = 15.81, P = 0.05). Mean 
lesion lengths for B. lutea ranged from 22.2 to 22.8 mm 
and for B. obtusa from 12.6 to 40.4 mm. A two-way ANO-
VA indicated a significant difference between the cultivars 
(F = 6.58, P = 0.001). Chardonnay was more susceptible 
to B. lutea and B. obtusa than Shiraz. Both B. lutea and 
B. obtusa were re-isolated from the margin of the healthy 
and brown lesions of each of the inoculated replicate canes. 
No fungi were isolated from the control canes.

G l a s s h o u s e - g r o w n   g r a p e v i n e s :  
There were no significant differences (P = 0.42) between 
the lesion lengths in the lignified shoot and trunk, therefore 
the data from these measurements were combined. Both 
B. lutea and B. obtusa produced dark brown lesions in the 
lignified shoots and trunks of the grapevines. There was no 

al. 2002). The remaining 78 % of isolates conformed to 
the Diplodia anamorph of the genus Botryosphaeria and 
were identified as B. obtusa (PHILLIPS 2002). The conidia 
from these isolates were hyaline when immature and dark 
brown at maturity, mostly aseptate but occasionally 1-sep-
tate and ornamented on the inner surface, 15-25 x 8-14 µm 
in size (Tab. 1). On one occasion, B. obtusa and B. lutea 
were isolated from the same grapevine sample taken from 
Cabernet Sauvignon in the Mudgee region. Both species 
were present in each of the three regions surveyed, howev-
er not all species were present in each individual vineyard. 
Furthermore, species presence was not correlated with cul-
tivar. The origin of isolates used in pathogenicity tests are 
presented in Tab. 2. 

T a b l e   2

Origin of isolates used in pathogenicity tests

Region Cultivar Year of 
vine estab-
lishment

Isolate

Lower
Hunter

Upper
Hunter

Mudgee

Semillon
Shiraz
Shiraz
Chardonnay
Cabernet Sauvignon
Cabernet Sauvignon
Cabernet Sauvignon
Cabernet Sauvignon
Shiraz
Shiraz
Shiraz

1983
1880
1880
1989
1969
1969
1970
1970
1970
1970
1970

1-015
1-046a
1-050
2-022
3-025
2-027
1-080
2-116
1-066
1-068
1-070

E x c i s e d   s h o o t s :  No lesions were observed 
in non-wounded excised green shoots. Both B. lutea and 
B. obtusa produced dark brown lesions in wounded, ex-
cised green shoots of Chardonnay (Tab. 3). Lesions ex-
tended to the pith and both upward and downward from 
the point of inoculation. Lesion lengths varied within and 
between species. Pycnidia were occasionally observed on 
the surface of the decaying shoot. B. obtusa isolates 2-027, 
2-022, 2-116 and 1-070 were the most virulent and differed 
significantly from the control. Both isolates of B. lutea and 
two isolates of B. obtusa (1-015, 1-080) did not differ sig-
nificantly from the control (LSD = 4.45, P = 0.05). Control 
shoots, produced slight discolouration around the wound 
site. B. lutea and B. obtusa were re-isolated from the mar-
gin of the brown lesions of each of the replicate shoots 
whereas Penicillium spp. and yeast species were isolated 
from the control shoots. 

O n e - y e a r - o l d   c a n e s :  B. lutea and B. ob-
tusa produced dark brown to black lesions in one-year-old 
canes of Shiraz and Chardonnay (Fig. 3, Tab. 4). Lesions 
extended both upward and downward from the point of 
inoculation. Pycnidia developed on the surface of canes. 
When canes were cut in cross-section small, necrotic, 
wedge-shaped lesions and discolourations extending from 
the epidermis to the pith were observed. Both species were 
pathogenic on Chardonnay producing significantly larger 

T a b l e   3

Mean lesion length on excised green shoots (V. vinifera cv. Char-
donnay) 21 d after inoculation with isolates of Botryosphaeria 

species and potato dextrose agar (control)a

Treatment Isolate Lesion length (mm)b

Mean ±SE

B. lutea

B. obtusa

Control

1-046a
3-025
1-015
2-027
2-022
1-080
2-116
1-070

3.7 abcd
1.3 cd
1.5 cd
6.3 a
4.3 abc
2.8 bcd
5.7 ab
3.9 abc
0.5 d

1.2
1.3
0.6
1.9
2.0
1.1
1.9
0.4
0.3

a  Mean lesion length based on 4 replicates of excised green shoots 
per treatment.

b SE = standard error of the mean. Means followed by different 
letters are significantly different (P = 0.05) based on least sig-
nificant difference.

Fig. 3: Pathogenicity of Botryosphaeria spp. on 1-year-old canes 
of Shiraz 21 d after inoculation. A: control; B to D, F, G: B. ob-
tusa; E, H: B. lutea. 
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difference in the lesion lengths produced by B. lutea and 
B. obtusa, however both were significantly different to the 
control treatment (LSD = 5.87, P = 0.05; Tab. 5). No foliar 
symptoms were observed after inoculation with B. lutea 
or B. obtusa. Both B. lutea and B. obtusa were re-isolated 
from the margin of the brown lesions of each of the repli-
cate canes. No fungi were isolated from the controls.

toms on infected grapevines included bleached canes and 
cankers associated with pruning wounds and natural open-
ings in the bark. These observations reinforce the theory 
that Botryosphaeria spp. are likely to infect grapevines 
via wounds. Stunted shoot growth and dead spurs oc-
curred along cordons and wedge-shaped lesions of necrot-
ic tissue, similar to those observed in vines infected with 
E. lata, were observed when the dying wood was cut in 
cross-section. Similar symptoms were previously record-
ed in a survey of Hunter Valley vineyards, although that 
study was conducted only on Semillon (CASTILLO-PANDO 
et al. 2001). Symptoms including bleached canes, internal 
discolouration of wood and wedge-shaped necrosis have 
also been reported for infection of grapevines by species 
of Botryosphaeria in South Africa and Western Australia 
(VAN NIEKERK et al. 2004, TAYLOR et al. 2005, WOOD and 
WOOD 2005). The symptoms observed in the Hunter Val-
ley and Mudgee were not associated with Eutypa dieback, 
which agrees with previous studies conducted in Australia 
(CASTILLO-PANDO et al. 2001; WOOD and WOOD 2005). Fur-
thermore, symptoms associated with Eutypa dieback, such 
as shortened internodes or yellow cupped leaves with tat-
tered and burnt margins (CARTER 1988) were not observed 
in the current study. The absence of Eutypa dieback may be 
due to climatic influences or the lack of introduction of the 
fungus into these regions. 

Two species, B. obtusa and B. lutea, were frequently 
isolated from the margin of the healthy and dying tissue 
of symptomatic vines suggesting that these fungi are as-
sociated with declining grapevines in the Hunter Valley 
and Mudgee regions. B. obtusa and B. lutea were isolated 
from separate wood samples in all isolations except one, 
where both species were isolated together. The isolation 
of B. obtusa was not specific to vineyard, cultivar or re-
gion. B. lutea was less frequently isolated and was found 
in both regions however this species was most prevalent 
in the Hunter Valley. Furthermore, the species was not iso-
lated from every vineyard or the cultivar Muscat. B. obtusa 
and B. ribis have previously been isolated from Semillon 
grapevines in the Hunter Valley (CASTILLO-PANDO et al. 
2001), however B. ribis was not isolated in our study. 

Pathogenicity studies conducted in Western Australia 
on the table grape cultivar Red Globe revealed B. australis, 
B. rhodina and B. stevensii to be pathogenic (TAYLOR et al. 
2005). B. obtusa was reported as a likely saprophyte by 
TAYLOR et al. (2005), however, after inoculation of rooted 
cuttings of Red Globe with this species, AUGER et al. (2004) 
concluded it to be a pathogen of grapevines in Chile. B. 
obtusa was also found to produce significantly larger le-
sions in canes of the cultivar Periquita than in controls (VAN 
NIEKERK et al. 2004). LARIGNON et al. (2001) also reported 
B. obtusa to be responsible for dark streaks in one-year-
old canes of Cabernet Sauvignon. Similar results were re-
corded by CASTILLO-PANDO et al. (2001) when B. obtusa 
was inoculated onto one-month-old Chardonnay plantlets 
and potted Chardonnay grapevines, however the study was 
conducted with only one isolate. Our study expands on the 
number of isolates tested by CASTILLO-PANDO et al. (2001) 
and indicates that B. obtusa is both, a pathogen of Chardon-
nay and Shiraz. Out of the 6 isolates of B. obtusa tested on 

T a b l e   4
 
Mean lesion length on one-year-old canes (V. vinifera cvs. Char-
donnay and Shiraz) 21 d after inoculation with isolates of Botry-

osphaeria species and potato dextrose agar (control)a

Treatment Isolate Mean lesions length (mm)b

Chardonnay Shiraz

B. lutea

B. obtusa

Control

1-046a
3-025
1-015
1-050
2-027
2-022
1-080
2-116
1-066
1-068
1-070

52.3 (5.2) a
49 (1.4) ab
38.6 (2.9) bc
50.8 (0.6) a
55 (3.0) a
22.4 (1.9) d
31.2 (3.9) cd
37.6 (7.0) c
52 (6.5) a
31.4 (4.8) cd
38 (3.1) bc
1.4 (0.5) e

22.2 (9.4) bc
22.8 (2.1) bc
40.4 (3.6) a
12.6 (1.2) cd
25 (3.9) bc
25 (7.0) bc
35.4 (4.2) ab
35 (5.5) ab
18.2 (6.1) c
23 (6.7) bc
12.8 (0.7) cd
1.8 (0.4) d

a  Mean lesion length based on 5 replicates of one-year-old canes 
per treatment.

b  Standard errors of the mean are presented in parentheses. Means 
followed by different letters are significantly different (P = 0.05) 
based on least significant difference.

T a b l e   5

Mean lesion length on glasshouse-potted grapevines (V. vinifera 
cv. Chardonnay) 41 weeks after inoculation with Botryosphaeria 

species and potato dextrose agar (control)a

Treatment Mean lesion length (mm)b

B. lutea (3-025)
B. obtusa (2-027)
Control

27.2 (1.5) a
26.2 (2.3) a
3.3 (1.2) b

a  Mean lesion length based on 3 replicate plants per inoculation. 
Two shoots and the trunk of each glasshouse-potted grapevine 
were inoculated with each species.

b  Standard errors of the mean are presented in parentheses. Means 
followed by different letters are significantly different (P = 0.05) 
based on least significant difference.

Discussion

Surveys of vineyards in the Hunter Valley and Mudg-
ee wine grape growing regions revealed grapevines with 
extensive decline and dieback. The dieback was most 
prevalent in Semillon and Chardonnay, however, Shiraz, 
Cabernet Sauvignon and Muscat were also affected. Symp-
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excised green shoots, 4 were weakly pathogenic. However, 
all B. obtusa isolates tested were pathogenic on one-year-
old canes and glasshouse-potted grapevines. As in the study 
by LARIGNON et al. (2001), variation in the pathogenicity of 
B. obtusa was recorded amongst the isolates tested and this 
requires further examination. The conflicting observations 
made in the literature on the pathogenicity of B. obtusa 
may be due to the differences in grape cultivars tested and 
the possibility of within-species variability. 

Pathogenicity studies on grapevines with B. lutea have 
been limited and further studies are required to ascertain 
the effects that this species may have on the productivity 
of grapevines. Our results indicate that the two isolates 
of B. lutea tested were not pathogenic on excised green 
shoots but were able to cause disease symptoms in one-
year-old canes of Chardonnay and Shiraz. Further experi-
ments with additional isolates of B. lutea are required to 
determine the existence of within-species variability with 
regards to pathogenicity. To our knowledge, this is the first 
report of B. lutea being isolated from grapevines in eastern 
Australia and furthermore, we have demonstrated the po-
tential pathogenicity of B. lutea in wine grape cultivars of 
V. vinifera.

Acknowledgements

This project was funded by a Charles Sturt University small 
grant. We wish to thank M. PRIEST for assistance in identification 
of Botryosphaeria spp, M. CREASER and C. HITCH for assistance 
in field sampling and isolations, E. LAURENT for laboratory assist-
ance, G. SCOLLARY for critical reading of the manuscript and the 
many grapegrowers for providing access to their vineyards.

References

AUGER, J.; ESTERIO, M.; RICKE, G.; PÉREZ, I.; 2004: Black dead arm and ba-
sal canker of Vitis vinifera cv. Red Globe caused by Botryosphaeria 
obtusa in Chile. Plant Dis. 88, 1286.

BUREAU OF METEOROLOGY; 2006: Climate Averages for Australian Sites. 
http://www.bom.gov.au/climate/averages/tables/ca_nsw_names.
shtml 

CARTER, M. V.; 1988: Eutypa dieback. In: R. C. PEARSON; A. C. GOHEEN 
(Eds): Compendium of Grape Diseases, 32-34. APS Press, St. Paul, 
MN.

CASTILLO-PANDO, M.; SOMERS, A.; GREEN, C. D.; PRIEST, M.; SRISKAN-
THADES, M.; 2001: Fungi associated with dieback of Semillon grape-
vines in the Hunter Valley of New South Wales. Australasian Plant 
Pathol. 30, 59-63.

DAVISON, E. M.; TAY, C. S.; 1983: Twig, branch and upper trunk cankers 
of Eucalyptus marginate. Plant Dis. 67, 1285-1287.

LARIGNON, P.; FULCHIC, R.; CERE, L.; DUBOS, B.; 2001: Observation on 
black dead arm in French vineyards. Phytopathol. Mediterr. 40, 
S336-S342.

LATORRE, B. A.; TOLEDO, M. V.; 1984: Occurrence and relative susceptibil-
ity of apple cultivars to Botryosphaeria canker in Chile. Plant Dis. 
68, 36-39.

MACQUITTY, J.; 1990: The Simon and Schuster Pocket Guide to Austral-
ian and New Zealand Wines. Page 13. Fireside/Simon and Schuster, 
New York.

MAAS, J. L.; UECKER, F. A.; 1984: Botryosphaeria dothidea canker of 
thornless blackberry. Plant Dis. 68, 720-726.

MILHOLLAND, R. D.; 1988: Macrophoma rot. In: R. C. PEARSON; A. C. 
GOHEEN (Eds.): Compendium of Grape Diseases. APS Press, St. 
Paul, MN.

NIEKERK VAN, J. M.; CROUS, P. W.; GROENEWALD, J. Z.; FOURIE, P. H.; HAL-
LEEN, F.; 2004: DNA phylogeny, morphology and pathogenicity of 
Botryosphaeria species on grapevine. Mycologia 96, 781-798.

PENNYCOOK, S. R.; SAMUELS, G. J.; 1985: Botryosphaeria and Fusicoc-
cum species associated with ripe fruit rot of Actinidia deliciosa 
(kiwifruit) in New Zealand. Mycotaxon 24, 445-458.

PHILLIPS, A. J. L.; 1998: Botryosphaeria dothidea and other fungi associ-
ated with Excoriose and dieback of grapevines in Portugal. J. Phy-
topathol. 146, 327-332.

PHILLIPS A. J. L.; 2002: Botryosphaeria species associated with diseases 
of grapevines in Portugal. Phytopathol. Mediterr. 41, 3-18.

PHILLIPS, A. J. L.; FONESCA, F.; POVOA, V.; CASTILHO, R.; NOLASCO, G.; 
2002: A reassessment of the anamorphic fungus Fusicoccum luteum 
and description of its teleomorph Botryosphaeria lutea sp. nov. 
Sydowia 54, 59-77. 

RAYNER, R. W.; 1970: A mycological colour chart. Kew, Surrey, UK: CMI 
and British Mycological Society.

SHOEMAKER, R. A.; 1964: Conidial states of some Botryosphaeria species 
on Vitis and Quercus. Can. J. Bot. 42, 1297-1301.

TAYLOR, A.; ST J. HARDY, G. E.; WOOD, P.; BURGESS, T.; 2005: Identifi-
cation and pathogenicity of Botryosphaeria species associated with 
grapevine decline in Western Australia. Australasian Plant Pathol. 
34, 187-195.

WOOD, P. M.; WOOD, C. E.; 2005: Cane dieback of Dawn Seedless table 
grapevines (Vitis vinifera) in Western Australia caused by Botry-
osphaeria rhodina. Australasian Plant Pathol. 34, 393-395.

Received August 14, 2006


