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Plant disease record

A soft rot of calla {Zantedeschia spp.)
caused by Erwinia carotovora subspecies carotovora
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Abstract A bacterium, isolated from infected tu-
bers of calla (Zantedeschia spp.), was confirmed as
a soft rot pathogen by completion of Koch's postu-
lates and was identified as Erwinia carotovora
subsp. carotovora (Jones 1901) Bergey et al. 1923.
This paper confirms the identity of E. carotovora
subsp. carotovora as the cause of bacterial soft rot
of this important ornamental plant in New Zealand.
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INTRODUCTION

Bacterial soft rot is an economically important prob-
lem that affects summer-flowering callas
(Zantedeschia spp.) grown in New Zealand. The
disease can cause substantial losses to calla plants
in the field and to tubers in storage. Between 1994
and 1998, the bacterium Erwinia carotovora was
frequently isolated from rotted callas grown through-
out the country (Wright unpubl. data). E. carotovora
is not listed as a pathogen of Zantedeschia in New
Zealand in the most recent compilation of plant dis-
eases recorded for this country (Pennycook 1989).
Erwinia carotovora subsp. carotovora (Jones 1901)
Bergey et al. 1923 has been described as a pathogen
causing soft rot of several ornamental bulb crops
overseas including crocus, freesia, gladiolus,
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hyacinth, and iris (Moore 1979). Included among the
few records of soft rot of calla in overseas literature
is one by Pirone (1978) who stated that E. carotovora
var. aroideae (syn. E. carotovora subsp. carotovora)
caused a bacterial soft rot of Zantedeschia aethiopica
(L.) Sprengel in the United States. Funnell (1993)
proposed that the genus Zantedeschia be divided into
two groups based on morphology and growth habit.
Z. aethiopica, a winter-flowering species whose
leaves do not die down in the winter, is in Group 1
and calla species that produce flowers in summer and
whose leaves die down in winter are in Group 2.

This paper describes the symptoms of bacterial
soft rot of calla and reports the identification of the
pathogen isolated from infected tubers of plants
grown at Crop & Food Research's research centre
at Pukekohe, New Zealand.

SYMPTOMS

In the field, the first symptoms of the disease in
plants are poor shoot growth and yellowing of the
leaves. Small, water-soaked lesions appear on tubers
and the stem bases. If conditions favour disease
development (warm and wet), the lesions rapidly
enlarge resulting in a soft and mushy decay (Fig. 1).
The rot often begins at the outside of the bases of
leaf petioles below the soil line, and may spread
inwards some distance through stems before leaves
begin to yellow. Rots may progress up stems, caus-
ing blighting of leaves, and may also progress down
into tubers. The roots can be infected, becoming
transparent and slimy before decaying completely.
In some conditions, the decay of tubers can be white,
crumbly and "cheesy". When tubers are infected, the
foliage attached to their affected parts rapidly wilts,
yellows, and topples over. Infected flower stems
behave the same way. When tubers are completely
rotted, entire plants completely collapse and rot.
Rotted tubers are usually reduced to a whitish,
mushy, foul-smelling pulp surrounded, in most in-
stances, by loose skin which has more resistance to
decomposition.
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Fig. 1 Longitudinal section of a calla (Zantedeschia spp.) tuber with symptoms of soft rot caused by Erwinia
carotovora subsp. carotovora.

EXPERIMENTAL

Isolation
Diseased calla tubers were cut in half longitudinally
and small portions (1-2 mm3) of infected tissue close
to the margins of rots were removed and commi-
nuted with a sterile glass rod in 1 ml of sterile wa-
ter. The resulting suspensions were streaked on
nutrient agar (NA). After incubation at 25°C for 48 h,
representative single bacterial colonies were
subcultured on NA, incubated at 25°C for 48 h, and
maintained at 4°C in the dark. A total of 10 strains
were selected from a range of symptoms in differ-
ent plants.

Characterisation of bacterial cultures
The type strain ofE. carotovora subsp. carotovora
(ICMP No. 5702) and an authentic strain of E.
carotovora subsp. carotovora (ICMP No. 8974)
from potato supplied by the International Collection
of Microorganisms from Plants, Landcare Research,
Auckland, New Zealand, were used as reference

strains. Morphological characteristics were de-
scribed from cultures grown at 25°C for 24 h on NA.
The 10 isolates were tested for Gram reaction, and
the identification of the pathogen was made using
the determinative methods reported by Lelliott &
Stead (1987): (1) test for development of liquefied
pits on Cuppel's and Kelman's crystal violet-pectate
medium (CVP medium); (2) pigmentation and fluo-
rescence on King's medium B; (3) ability to cause
soft rot in potato; (4) growth at 36°C; (5) glucose
utilised oxidatively or fermentively; (6) presence of
oxidase; (7) starch hydrolysis; (8) acid production
from lactose and a-methyl glucoside; (9) reducing
compounds from sucrose; and (10) indole and leci-
thinase production. All tests (excluding growth at
36°C) were carried out at 25°C.

Pathogenicity tests
Two methods were used to test the pathogenicity of
cultures.


