
Management of Grapevine Diseases

New Zealand Plant Protection 61: 301-305 (2008) www.nzpps.org

PRODUCTION OF BOTRYOSPHAERIA SPECIES CONIDIA 
USING GRAPEVINE GREEN SHOOTS

Bio-Protection and Ecology Division, P.O. Box 84, Lincoln University, 
New Zealand

Corresponding author: amponsan@lincoln.ac.nz

ABSTRACT
Methods for producing large numbers of conidia were developed to 

Botryosphaeria species 
(B. lutea, B. australis, B. obtusa, B. parva and B. stevensii), previously
isolated from symptomatic grapevines. Pycnidium formation of all 

pycnidia produced on the media contained few conidia. An alternative 
method was developed, whereby grapevine green shoots were infected 
with Botryosphaeria species, the lesions air dried and then induced to 
sporulate under moist conditions. Botryosphaeria australis, B. lutea
and B. stevensii produced abundant pycnidia oozing conidia within 

air dried stem pieces could still produce pycnidia that oozed 
 Botryosphaeria 

parva produced few pycnidia that did not release any conidia.
Botryosphaeria obtusa lesions were small and restricted to the inoculation 
point, with only a few pycnidia and conidia being produced. 
Keywords: Neofusicoccum australe, Neofusicoccum luteum,
Diplodia seriata, Neofusicoccum parvum, Diplodia mutila, pycnidia, 
conidia, grape.

INTRODUCTION
Botryosphaeria species have recently gained recognition as major pathogens of 

geographical distribution, being saprophytes and endophytes on a range of woody 

are frequently found associated with trunk dieback, incomplete graft unions, internal 
necrotic vine tissues, bud mortality, brown streaking inside the wood, as well as a general 

Botryosphaeria species produced large numbers of conidia and ascospores, respectively, 

conidia of Botryosphaeria dothidea can infect through natural openings and wounds on 
a range of apple tissues, causing lesions on which pycnidia are subsequently produced. 
Most researchers working on Botryosphaeria diseases have used mycelium-colonised 

play a major role in infection. Some researchers have reported the use of various types of 
agar media to induce sporulation, with the most common ones being half-strength potato 
dextrose agar (½PDA), prune agar (PA), oat meal agar (OMA), malt extract agar (MEA) 
and water agar (WA) embedded with sterile pine needles. The aim of this study was to 
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MATERIALS AND METHODS
Fungal isolates

All the experiments used three isolates each of five Botryosphaeria species 
B. australis ( Neofusicoccum australe), B. lutea Neofusicoccum 

luteum), B. obtusa Diplodia seriata), B. parva Neofusicoccum
parvum) and B. stevensii Diplodia mutila

B. australis

B. lutea  B. obtusa  B. parva 
F(12)2 and Iso-2 for B. stevensii.

Pinus sp.) needles (each 

 g for 2 min. The supernatant was discarded to leave 

concentration determined using a haemocytometer. 
Inducing sporulation on grapevine shoots

PDA cultures of each isolate were inoculated mycelium side into wounds (4 mm core) 
in the centres of the grapevine shoots, six shoots per isolate. The base of each shoot was 
inserted into a Universal bottle containing sterile distilled water and they were placed in 

with wounds were inoculated with sterile agar. Ten days after inoculation, the stem 

1 ml sterile tap water for 1 min to disperse the conidia into the water, and then the 
conidium concentration determined with a haemocytometer. Since Alan Phillips has 
shown (pers. comm.) that water agar embedded with Populus shoots can be used for 
inducing sporulation, the experiment was repeated using shoot tips of a Populus species 
that is grown as shelterbelts in many areas.
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Statistical analyses

RESULTS AND DISCUSSION
After 4 weeks of growth on ½PDA, OMA, MEA, PA and WA isolates of B. australis,

B. lutea, B. obtusa and B. stevensii yielded pycnidia, but none were produced by 
B. parva on all media. B. obtusa than the other 
species, which had similar numbers (Table 1). The effect of medium type was statistically 

B. parva had 
still not produced any pycnidia on any of the media and hence was not included in the 

B. obtusa
B. lutea and B. australis B. stevensii in conidium 

The production of B. obtusa
the pycnidia oozing conidia, thus making harvesting more simple than with pycnidia 
produced on agar by the other species. Many researchers have reported different 
incubating conditions and media types for inducing sporulation of Botryosphaeria
species, with the most commonly used media being OMA, ½PDA and MEA incubated 

further investigations of these media showed that they also yielded many pycnidia but 
few conidia (W. Pitt & M.A. Whitelaw-Weckert, pers. comm.), which is consistent with 

the pathogens lost their ability to sporulate after repeated subculturing, irrespective of 
medium type and incubation conditions, an observation that has been found by other 
researchers (A. Philips, pers. comm.).

B. lutea
numbers of pycnidia, followed by B. obtusa and B. stevensii, with the least produced by 
B. australis

B. lutea

colour and size of Botryosphaeria pycnidia and conidia. 

B. lutea, followed by B. australis and B. stevensii, which were similar, and B. obtusa

the air-dried lesions exuded numerous conidium paste tendrils. Botryosphaeria lutea 
produced B. australis and B. stevensii,
which were similar, with the least produced by B. obtusa
of Populus species also yielded lots of pycnidia but these did not contain any conidia 
(data not shown).
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TABLE 1: Mean numbers of pycnidia produced per plate after 4 weeks of 
incubation for four Botryosphaeria spp. on four different agar 
media.

Media type B. australis B. lutea B. obtusa B. stevensii
Media main 

effect
MEA 1

OMA
PA
½PDA
Species main effect 1

1

both.

TABLE 2: Mean numbers of conidia/ml (x104) produced per plate after 4 weeks 
of incubation for four Botryosphaeria spp. on four different agar 
media.

Media type B. australis B. lutea B. obtusa B. stevensii
Media main 

effect
MEA 6.2
OMA
PA
½PDA
Species main effect 1.4 c1

1

TABLE 3: Mean number of Botryosphaeria spp. pycnidia and conidia (no./ml x 
104) produced per 30 mm length of autoclaved pine needle embedded 
in water agar after 3 weeks incubation and on 15 mm lesion length of 
green Pinot noir grapevine shoots at 12 days after inoculation.

Botryosphaeria Pine needle in water agar
species Pycnidia Conidia Pycnidia Conidia
B. australis 1

B. lutea
B. obtusa
B. stevensii
LSD   2.49   16.46
1Means followed by the same letters within each column are not significantly 
different.

Although B. parva

the green grapevine shoot, it did not produce any pycnidia after incubating the air dried 
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was observed on lesions produced by the other species. 

could be obtained within 12-14 days from the onset of the experiment, as opposed to 4 or 
more weeks on agar with fewer numbers. Harvesting of conidia produced on the lesion 
shoots was also easier and less time consuming than the agar method. However, if the 
conidia that oozed from the pycnidia on grapevine shoots remained in the high humidity 
chamber they germinated within 24 h. To prevent this, lesion stem pieces when air dried 
could be stored at room temperature until required. Initial trials showed that they were 

 Botryosphaeria 
australis, B. lutea and B. stevensii on grapevines will be conducted using these methods 
to provide conidial inoculum.

ACKNOWLEDGEMENT

this project and also individual grape growers who allowed sample collection from 
their vineyards.

REFERENCES
Botryosphaeria

spp. and control with wound treatment. Fruit Pathology, University of Wisconsin,

associated with dieback of Semillon grapevines in the Hunter Valley of New South 

of the taxonomic history of Botryosphaeria and a re-isolation of its anamorphs based 

Phytophthora
ramorum and Botryosphaeria dothidea

Botryosphaeria species associated with diseases of grapes in Portugal. 

to Botryosphaeria dothidea
Physalospora obtusa and 

Botryosphaeria dothidea
Botryosphaeria obtusa 

of Botryosphaeria species associated with grapevine decline in Western Australia. 
.

and pathogenicity of Botryosphaeria

canker of Cistus ladanifer

© 2008 New Zealand Plant Protection Society (Inc.) www.nzpps.org     Refer to http://www.nzpps.org/terms_of_use.html




