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Differential sensitivity of citrus green mould isolates
(Penicillium digitatum Sacc.) to the fungicide imazalil
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Abstract Penicillium digitatum Sacc. isolates,
obtained from Australian citrus fruit and from
oranges and lemons imported from the United States
were compared for their sensitivity to the fungicide
imazalil. In vitro data showed the four strains from
the United States were up to 13 times less sensitive
than the four strains from Australia. A similar
response was found in in vivo experiments with
resistant strains more difficult to control than
sensitive ones. The standard application of imazalil
in water, as practised in Australia however still
provided reasonable decay protection. A growth
media concentration of 0.1 pg/ml imazalil was
established as a suitable concentration for
differentiating imazalil resistant strains. All strains
from the United States that were tested were also
resistant to the benzimidazole fungicides and were
therefore classified as being double resistant to
these two different groups of compounds. Two of
the Australian strains were also resistant to the
benzimidazoles. All were controllable with the
standard application of the fungicide guazatine.
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INTRODUCTION

Citrus green mould (Penicillium digitatum Sacc.) is
the primary cause of decay in citrus fruits after
harvesting and can cause extensive losses during
the marketing of citrus fruits (Eckert 1978). Prompt
application of a suitable fungicide after harvest
controls this disease (Wild & Spohr 1989). The type
of fungicide selected depends on the sensitivity of
the mould strains to the these fungicides, with
certain strains being resistant to the benzimidazoles
(Wild & Rippon 1975), and/or in particular instances
resistance to several different fungicides (Eckert &
Wild 1983). In Australia, benzimidazole-resistant
strains can be controlled by the fungicide guazatine
(Kuramoto & Yamada 1976; Tugwell 1980)
although resistance to this material has beenrecorded
(Wild 1983).

The fungicide imazalil is relied on heavily in
Australia for controlling many of these mould strains
(Laville et al. 1978). It is also used extensively in
California citrus packinghouses for controlling
postharvest decay, particularly to protect lemons
during storage. In this environment strains have
evolved which are resistant to imazalil (Eckert
1987) and now cause decay within the storage
environments (Davé et al. 1989).

Following reports of mould problems with the
shipments of imported oranges from California, it
was thought that the breakdown of control may
have been caused by P. digitatum strains that had
developed resistance to imazalil.

The work reported here examines the in vitro
response of different strains of P. digitatum to a
range of imazalil concentrations. The in vivo
response of these P. digitatum strains to imazalil
dips was then examined with the aim of determining
if the development of resistance caused the mould
problem in the imported Californian oranges. We
also wanted to see if these strains could be controlled
by either the rates of imazalil application now used
or the fungicide guazatine, which is currently
available in Australia.






