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Pseudomonas syringae pv. syringae causes wart-like eruptions
on fruit of buttercup squash (Cucurbita maxima)
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Abstract Fruit of buttercup squash (Cucurbita
maxima D. hybrids 'Delica' and 'Kurijiman')
grown at Mangatawhiri, South Auckland, New
Zealand, are prone to develop wart-like eruptions
during the first 2—3 weeks after harvest. This
disfigurement renders the fruit unacceptable for
export, and was a serious problem in the 1993—94
season. Isolations from "warts" resulted in the
recovery of large numbers of bacteria (>107/g) in
the spongy internal tissues. Fungi were infrequently
isolated from warts. Bacterial isolates were screened
for pathogenicity to pumpkin cotyledons and for
the capacity to reproduce symptoms on fruit.
Isolates strongly pathogenic to cotyledons and
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which also induced a typical waiting response were
all identified as Pseudomonas syringae pv. syringae
on the basis of LOPAT determinative tests,
syringomycin production, and pathogenicity to lilac.
The same organism was consistently re-isolated
from warts produced following artificial
inoculation. One re-isolate was tested for wart-
inducing capacity, and was found to induce typical
symptoms on fruit. Other strains of P. syringae pv.
syringae from other cultivars of C. maxima,
obtained from the International Collection of Micro-
organisms from Plants (ICMP), also produced
typical symptoms, whereas P. viridiflava,
Xanthomonas campestris pv. cucurbitae, and P.
syringae pv. syringae from melon and cucumber
did not. This is the first report of P. syringae pv.
syringae causing significant disease symptoms on
fruit of C. maxima.
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INTRODUCTION

Warty eruptions on fruit of buttercup squash
(Cucurbita maxima 'Delica' and 'Kurijiman') that
develop within the first 2—3 weeks after harvest
were a serious problem for growers in the
Mangatawhiri region of South Auckland, New
Zealand, in the 1993-94 season. Although
essentially restricted to the surface layers, large
numbers of "warts" caused severe disfigurement
to fruit (Fig. 1) and significant quantities of fruit
were rejected for export because of wart develop-
ment during pre-shipment storage. Some growers
in the affected region reported similar symptoms
on fruit in previous years, but not at a level that
caused concern. Typical "wart" symptoms can be
confused with fruit reactions to insect and slug
damage, mechanical abrasions, and with a
physiological disorder colloquially known as
"horns".
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Fig. 1 Typical warts on a squash (Cucurbita maxima) fruit from Mangatawhiri, New Zealand at 3 weeks after
harvest, stored at ambient temperatures. Distribution was normally scattered across the whole fruit surface, apart
from the stem-end depression, which had a lower wart incidence than elsewhere.

Elsewhere, sunken spots have been reported on
fruit of honey dew melon {Cucumis melo L. var.
inodorus Naud.) (Smith 1946) and cucumber
{Cucumis sativus L.) (Wiles & Walker 1951), and
attributed to Pseudomonas syringae pv. lachrymans
(Smith&Bryan 1915) Young etal. 1978.However,
P. syringae pv. lachrymans is not known to occur
in New Zealand. Bacterial spot on pumpkins
(presumably C. maxima) in Queensland was
attributed to Xanthomonas cucurbitae (Anon.
1976), but the water-soaked symptoms with a
pronounced light-brown ooze were quite different
from those of warts on buttercup squash. P. syringae
(Van Hall 1902), without pathovar designation, was
reported pathogenic to cucurbits, including
Cucumis, but was not associated with a wart
symptom (Pennycook 1989).

This paper describes the symptoms and
establishes the pathogenic agents of the warts on
buttercup squash fruit grown in the Mangatawhiri
region.

MATERIALS AND METHODS

Source of fruit
Fruit were grown commercially in the
Mangatawhiri district, South Auckland, New
Zealand, either on peat or silty loam. All fruit
sampled in 1994 were from the Tarehape peat block
at Mangatawhiri, and were of the cultivar
'Kurijiman'. In 1995 fruit of cultivar 'Delica',
growing on silt loam, were used for inoculation and
re-isolation studies.

Isolations from warty lesions on fruit
Isolations from warts were performed by two
methods. In the first, swollen tissue of young warts
was pricked with a sterile needle. The gelatinous
material which emerged under pressure was then
suspended in sterile de-ionised water and streaked
onto plates containing potato dextrose agar (PDA)
(Difco), appropriate for culture of fungi and
bacteria. Alternatively, the raised surface layers of


