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Short communication

A new wood decay of kiwifruit in Italy
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Abstract A previously undescribed form of wood
decay of kiwifruit (Actinidia deliciosa (A. Chev.) C.
F. Liang et A. R. Ferguson) plants was observed in
8-10-year-old Emilia Romagna orchards in north-
central Italy. Symptoms appear as unspecific
interveinal chlorosis of the leaf, which later may
become necrotic resulting in premature leaf drop.
Fruits never grow as large as on healthy plants nor
do they reach full maturity. This foliage chlorosis
occurred on current season's shoots developing from
canes growing horizontally from the cordon. Cross-
sections of the wood show white rot areas sur-
rounded by brown necrosis of hard consistency,
preceding the white rot in the colonisation of the
wood. Isolations from the zone of hard consistency
onto Potato Dextrose Agar (PDA) medium yielded
Phaeoacremonium aleophilum, P. inflatipes, P.
chlamydosporum, P. rubrigenum, and to a lesser
extent, Phialophora sp., whereas Phellinus
conchatus was commonly isolated from white rot
diseased tissue. Although pathogenicity studies on

H99027
Received 23 July 1999; accepted 19 November 1999

host plants are still being carried out, a strong simi-
larity with esca disease of grapevine could clearly
be noticed.
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INTRODUCTION

Italy is one of the major countries of kiwifruit
cultivation. Kiwifruit, Actinidia deliciosa (A. Chev.)
C. F. Liang et A. R. Ferguson var. deliciosa is
attacked by various pathogens, of which Botrytis
cinerea is the most destructive.

Several fungi have been associated with vine
wood diseases. Of the known pathogens
Phytophthora spp. and Armillaria spp. resulted the
most frequent, whereas Rosellinia necatrix,
Rhizoctonia solani, and Verticillium dahliae have
occasionally been recorded (Brook 1986). Recently,
Chondrostereum purpureum has been isolated from
stained woody tissue and identified as causal agent
of silver leaf of kiwifruit in Chile (Alvarez et al.
1999). Normally, the control of these diseases is not
particularly difficult and based on correct irrigation,
fertilisation, and pruning practices.

In the last 2 years, a wood decay of 8-10-year-
old 'Hayward' plants has been noticed throughout
the Emilia-Romagna kiwifruit orchards (Calzarano
et al. 1999). At the end of summer, foliage was
affected by chlorosis—leaves showed interveinal
chlorotic, irregularly shaped spots, which later
become necrotic. When the disease is severe, the
entire leaf is damaged, with spots increasing in size
and coalescing; leaves soon wilt and fall
prematurely. Fruits never grow as large as normal
nor do they reach full maturity. This foliage chlorosis
occurred on current season's shoots developing from
canes growing horizontally from the cordon and
trained along the trellis wire.

Examination of the wood of symptomatic trunk
and cordons revealed the presence of wood
discoloration and decay of hard and soft consistency
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respectively. The necroses developed from pruned
zones, extending over the length of the plant.

The objective of this study was to identify the
pathogens associated with the disease. An attempt
was made to correlate the micro-organisms with the
type of necrosis and their frequency in woody tissues
of affected plants.

MATERIALS AND METHODS

Fifteen diseased 8-10-year-old 'Hayward' plants
showing foliage chlorosis were collected from two
Emilia-Romagna kiwifruit-growing areas. Cordon
and trunk of each plant were cut crosswise in order
to examine the type of necrosis in the woody tissue.

The bark of the plants was removed. Then, for
each plant, samples 40 cm length were made by
cutting cordon and trunk. Moreover, probable ways
of penetration of pathogens into the plant were
visually assessed.

Each sample was placed in a PVC case which in
turn was covered with tinfoil. The samples were
rapidly flamed to sterilise the wood surface. Soon
after, the samples were completely split lengthwise
by means of pruning shears, taking care to avoid any
contact between blade and internal necrotic tissues
(Mugnaietal. 1996).

After flame sterilisation, small fragments of
wood—c. 5 x 2 x 1 mm in size—were cut from the
necrotic tissue by means of a sterile scalpel.
Isolations were carried out from the different zones
of necrosis: five woody fragments were plated on
each Petri dish (90 mm in diameter) containing
Potato Destrose Agar (PDA) medium at 39 g litre1

amended with streptomycin sulfate at 800 mg ml"1,
to reduce bacterial growth. For each type of necrosis
c. 240 Petri dishes were set up. Plates were incubated
in climatic chambers at 25 ± 2°C for several days in
the dark. The micro-organisms that developed were
subsequently transferred to PDA medium and
incubated in climatic chambers at the above
described conditions.

The main morphological characteristics to
identify the specimens were compared with the
description of Crous et al. (1996) and Larignon &
Dubos (1997).

Results were expressed as: (1) the frequency of
recovery as woody fragments infected with each
micro-organism for each type of necrosis; and (2) the
frequency of diseased plants with each micro-
organism.

Fungi isolated at low frequencies (<1%) were
indicated as "other fungi".

RESULTS

Examination of the wood of cordon and trunk showed
the presence in the same plant of two main types of
necrosis. (1) Discoloured wood appearing as brownish
zone of hard consistency. This necrosis often
surrounded and preceded a white rot necrosis of soft
consistency (described below) in colonisation of the
wood. (2) White rot decayed wood showing light
yellowish-coloured tissue of soft, friable consistency.
The decay was located mainly in a central zone but
also noticed in the tissue close to the bark.

All plants examined showed both types of necro-
sis in the wood.

Table 1
vines.

Identity and frequency of micro-organisms isolated from infected wood of kiwifruit (Actinidia deliciosa)

Organisms isolated

Phellinus conchatus
Phaeoacremonium aleophilum
Phaeoacremonium inflatipes
Phaeoacremonium chlamydosporum
Phaeoacremonium rubrigenum
Phialophora sp.
Mycelia sterilia
Other fungi
Bacteria
Sterile pieces

CBS
number*

_
101006
101008
101359
101007
101443

-
-
-
-

Recovery (%) Infected vines (%)
White rot Brown necrosis White rot I

95.2
3.6
0
1.2
0
0
0
3.2
0
0

5.5
48.1
24.7
11.9
12.8

1.8
2.6
6.6
4.8
0

100
46.7

0
26.7

0
0
0

33.3
0
0

3rown necrosis

66.7
100
100
73.3
73.3
13.3
26.7
80
26.7

0

* Centraalbureau voor Schimmelcultures collection number.


