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Evaluation of chemical and biological treatments for control
of Chondrostereum purpureum infection of pruning wounds
in willows, apples, and peaches
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Abstract Twenty-five wound dressing com-
pounds were screened for control of Chondro-
stereum purpureum infection of pruning wounds on
willows (Salix spp.), apples (Malus domestica), and
golden queen peaches (Prunuspersica). None were
completely effective but products giving best
control were: Garrison; Shell pruning grease; and
cyproconazole + iodocarb. C. purpureum infection
with Nectec Liquid and copper oxychloride
treatments was significantly (P > 0.05) greater than
the control indicating a reduced host resistance
either directly or by elimination of antagonists.
Application of the biocontrol fungus Trichoderma
viride to wounds failed to give significant (P > 0.05)
control of C. purpureum infection in willows and
peaches. Scanning electron microscopy of field
exposed wound dressings revealed considerable
differences in film integrity with fissures, pores, and
fungal hyphae evident.
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INTRODUCTION

In New Zealand, Chondrostereum purpureum (Pers.
ex Fr.) Ponz is an important wound pathogen
causing silverleaf disease of deciduous trees and
woody shrubs, particularly pip and stonefruit,
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raspberries (Rubrus idaeus), roses (Rosa spp.),
poplars (Populus spp.), willows (Salix spp.), and
Eucalypts (Butler & Jones 1949; Dye 1972; Gadgil
& Bawden 1982; Spiers 1985; Spiers & Hopcroft
1988). The disease is spread by airborne
basidiospores released from sporophores formed on
dead wood. The basidiospores enter xylem tissues
exposed by pruning or wind damage where they
germinate and establish infection (Spiers &
Hopcroft 1988). The foliage of affected branches
may silver, become shrunken, curled, and distorted
(Spiers et al. 1987). Infected branches eventually
die and become covered with imbricate
fructifications (Butler & Jones 1949; Atkinson
1971; Dye 1972).

Orchardists protected wounds from C.
purpureum infection by applying wound dressing
compounds based on coal tar, creosote, bitumistic
paint, and white lead paint (Atkinson 1937), which
were often phytotoxic and ineffective in the control
of C. purpureum. Dye & Wheeler (1968) evaluated
wound dressing compounds based on bitumen water
emulsions (Flintkote); paraffin wax and vinyl
acetate, with and without fungicides. This led to
the development of "Pruntect", a compounded
acrylic emulsion containing 1% captafol and 1%
mercuric oxide (Dye 1971) which was utilised
extensively on pip and stonefruit trees in New
Zealand for several years, until phased out because
of the unacceptability of mercuric compounds.
Pruntect was superseded by Bacseal (Bayer, New
Zealand), an acrylic emulsion developed in South
Africa containing 8 hydroxy-quinoline sulphate and
bitertanol (Matthee 1982).

In the mid 1980s silverleaf infection of poplar
and willow stoolbed nurseries was a major problem
causing death of susceptible varieties within one
or two seasons (van Kraayenoord & Hathaway
1986). Field trials conducted on willows with
Pruntect, Lac Balsam, and Bacseal and acrylic
paints plus fungicide gave no control of silverleaf
(Spiers 1994) confirming the report of Mercer et
al. (1983), Shigo & Shortle (1984), Lonsdale



20

Fig. 1 Vertical section through stem of Salix matsudana
x Salix alba '1002' showing typical brown xylem
staining caused by Chondrostereum purpureum infection
8 months following wounding.

(1984), and Glifford & Gendle (1984). Lonsdale
(1984) stressed that a major problem in the
assessment of wound dressing compounds was
obtaining sufficient replication in trials. To help
overcome this problem a standardised field testing
procedure for evaluating wound dressings, using
Salix matsudana x S. alba hybrid willows was
developed. This enabled comparative testing of new
chemical and biological treatments, initially on
willow {Salix spp.) then on apple (Malus spp.) and
peach (Prunus persica) with a view to providing
comparative data on wound dressing performance.

MATERIALS AND METHODS

Willow trials
Willow trials were conducted, at Aokautere,
Palmerston North, New Zealand. High inoculum
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levels of C. purpureum basidiospores were present,
since earlier trials (Spiers unpubl. data) showed that
artificial inoculation of wounds with basidiospores
did not give significantly more (P > 0.05) infection
than control, naturally infected wounds. Control
wounds exhibited 100% infection.

Salix matsudana and S. matsudana x S. alba
hybrid willows were used as test species. Plantings
were established in July as cuttings (200 mm x 20
mm), spaced 30 cm within rows and 90 cm between
rows. Test plants were then grown for 2 years and
were 6 m tall and 70-80 mm in diameter when cut
0.5 m above ground during winter (July/August).
Wound treatments were applied to 20 stems per
treatment in a randomised design immediately after
cutting, with a paint brush layering a generous coat
of dressing on the wound site. Treatments were
exposed to natural inoculum and were assessed after
8—10 months by sectioning wounds vertically with
a chain saw and measuring the length of brown
xylem staining caused by C. purpureum infection
(Fig. 1). This assessment method was used since
previous trials established that foliar silvering was
erratic and a poor indicator of the extent of
C. purpureum infection established within wounds.
Pieces of stained xylem tissue were routinely plated
to malt agar to confirm the presence of C.
purpureum. In wounds treated with Trichoderma,
stained xylem tissues were also plated to malt agar
plus benomyl (0.3 g/litre) to inhibit growth of
Trichoderma. Data were analysed using
Stat graphics.

Trial 1

S. matsudana x S. alba '1002'

Treatments were applied during July 1991 and
assessed during February 1992. Commercially
available wound dressings trialled were: Shell
Pruning Paste (1% captafol); Pancil T (1.5%
octhilnone, Rohm & Haas); Lac Balsam, (Ciba-
Geigy); Yates Pruning Paint (1% chlorothalanil);
Yates Pruning Stick (1% copper oxychloride);
Mobil Grafting Compound (petroleum asphalt
emulsion); Garrison (0.25% cyproconazole + 0.1%
iodocarb); and Bacseal (1% bitertanol + 1% 8-
hydroxyquinoline sulphate, Bayer). For compari-
son the superceded dressing Pruntect (1% captafol
+ 1% mercuric oxide) was included. Home made
products of: 3% dichlofluanid + 3% captan (D+C),
in water, and mixed with Dulux Timbacryl were
also trialled. Control treatments were left
untreated.


