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Preliminary screening of apple germplasm

for resistance to silverleaf infection
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Abstract As effective control measures for
silverleaf (caused by Chondrostereum purpureum)
are lacking, the breeding and selection of resistant
cultivars is considered the most effective means of
combatting the disease. In this paper the results of
preliminary evaluation of apple germplasm for
silverleaf resistance are presented. Cuttings of 214
apple (Malus spp.) cultivars, advanced selections,
and rootstocks were artificially inoculated with a
single isolate of C. purpureum. After 1 month
incubation in vitro the depth of xylem staining was
measured and used as an assessment of resistance.
Cuttings of 23 cultivars were unaffected by the
fungus, whereas the xylem tissues of cuttings of 24
cultivars and sports were fully stained. The wide
range of the mean depth of xylem staining implied
that silverieafresistance is polygenic. However, the
high levels of resistance of the cultivar ‘Northern
Spy’ and some of its derivatives indicated major
gene resistance in the cultivars.
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INTRODUCTION

The silverleaf fungus, Chondrostereum purpureum
(Pers. ex Fr.) Ponz., syn. Stereum purpureum (Pers.
ex Fr.) Fr., is an important wound pathogen of
temperate fruit trees (apples, apricots, cherries,
nectarines, peaches, and plums), raspberries, roses,
poplars, and willows (Cunningham 1925; Dye 1971,
1972), and eucalyptus (Gadgil & Bawden 1981). Its
wide host range also includes some species endemic
to New Zealand, such as Nothofagus solandri var.
cliffortioides and Pittosporum spp. (Cunningham
1956; Dingley 1969). The disease was first reported
in New Zealand by Blackmore (1894), 9 years after
first being reported in France (Prillieux 1885). The
fungus was probably introduced into New Zealand
on nursery stock, which is a common feature of
introduced species (Dingley 1969). The fungus is
spread by airborne basidiospores, which enter xylem
tissues via wounds. A toxin produced by hyphae
(Naef-Roth et al. 1963; Miyairi et al. 1977) is
translocated to foliage served by affected vessels
where it may induce silvering. This symptom usually
appears after the tree has been infected for one or
more seasons (Grosclaude 1960). The disease
debilitates the tree, which ultimately will die. After
death, the bark usually becomes covered with the
characteristic imbricate fructifications (Tetley 1932;
Williams & Cameron 1956; Atkinson 1971).
Silverleaf disease can cause severe losses in
orchards, and is the main cause of mortality in peach
and nectarine in New Zealand where losses of 8%
peryearhavebeenreported (Atkinson 1971). Losses
of 20-30% per year occur in some ‘Golden Queen’
peachorchards (J. Morton pers. comm. ). The disease
has also become more prevalent in apples as more
resistant cultivars, such as ‘Spartan’, ‘Golden
Delicious’, ‘Granny Smith’, and ‘Red Delicious’,
have been replaced with newer, more susceptible
selections, such as ‘Royal Gala’, ‘Braeburn’, and
‘Fuji’. In some plantings of these cultivars, 10-20%
of the trees have been infected, and ‘Fiesta’ has
proved highly susceptible with infection levels
exceeding 70% one year following pruning. In
addition, silverleafinfection and disease levels have






