
New Zealand Journal of Crop and Horticultural Science, 1996, Vol. 24: 133—141
0114-0671/96/2402-0133 $2.50/0 © The Royal Society of New Zealand 1996

133

Past and present status of virus and phytoplasma diseases
in apple rootstocks in New Zealand

G. A. WOOD
The Horticulture and Food Research

Institute of New Zealand
Mt Albert Research Centre
Private Bag 92 169
Auckland, New Zealand

Abstract The high incidence of virus and
phytoplasma diseases in older apple (Malus
domestica Borkh.) trees in New Zealand can be
traced in part to infection in the 'Northern Spy'
clonal rootstock which was used extensively in the
early part of this century to combat woolly apple
aphid infestation, and in the 'Mailing' series of
clonal rootstocks which were imported in 1930 for
controlling the size of apple trees. The "latent virus
infections"—stem pitting, stem grooving, chlorotic
leaf spot, and scaly bark were commonly present in
these rootstocks, as was apple mosaic virus. The
phytoplasma disease rubbery wood occurred only
in' Mailing 12'. Presence of apple mosaic virus and
rubbery wood phytoplasma in the rootstocks may
explain the unusually high incidence of these two
diseases in New Zealand apple trees in comparison
to other apple growing countries. Most of the apple
rootstocks imported since 1936, which include the
now widely used 'Merton 793' and 'Malling-Merton
106', were free from infection when imported. In
tests for virus and phytoplasma diseases in rootstocks
grown in 12 commercial nurseries from 1987 to
1995, most were free from infection. Stem pitting,
stem grooving, chlorotic leaf spot, and scaly bark
viruses were found in a few of the samples tested,
but none were infected with either apple mosaic
virus or rubbery wood phytoplasma.
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INTRODUCTION

Interest in clonal apple (Malus domestica Borkh.)
rootstocks developed in New Zealand early this
century, when as a result of the depredations caused
on apple seedling rootstocks by woolly apple aphid
(Eriosoma lanigerum Hausm.), orchardists turned
to the clonal rootstocks which had been found to be
resistant to this pest (Anon. 1921). The most popular
of these in the period of boom planting from 1910 to
1915 was 'Northern Spy' (Mouat & McKenzie
1958), and this rootstock still has some use today,
although seldom planted commercially since the
1960s. However, 'Northern Spy' was found to have
limitations as a general purpose apple rootstock.
First, a number of different types of'Northern Spy'
were found to occur (Allan & Woodhead 1933).
Second, it proved to have insufficient vigour for
weak growing cultivars on low fertility soils, and
third, it was difficult to grow replacement trees on
'Northern Spy' in positions from which other trees
on the same rootstock had recently been removed
(Mouat & McKenzie 1958). Because of these
limitations, other rootstocks such as 'Ivory's Double
Vigour' and 'Large's Stock' were subsequently
used to some extent, but it was not until 1930 when
the first of the 'Mailing' series rootstocks were
imported from England (Callaghan 1931) that a
general change in the rootstocks for apple trees in
New Zealand began. None of the 'Mailing' series
were resistant to woolly apple aphid (Woodhead &
Mouat 1939), but they were usable with the assist-
ance of insecticides developed at the time. Because
of this, some of the more vigorous were trialled for
orchard use, resulting in' M. 12' being recommended
for heavy clay soils and 'M.16' for alluvial soils
(Woodhead 1946).

In 1936 the 'Merton' series of apple rootstocks
no.'s '778', '779', '789', and '793' were introduced
from England (Crane et al. 1936) as they had the
advantage over the'Mailing'series of being resistant
to woolly apple aphid. Following evaluation trials,
'Merton 793' was recommended as a replacement
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for 'Mailing 16' (Mouat & McKenzie 1958). This
rootstock subsequently became widely used where
the soil-borne pathogen Phytophthora cactorum
(Leb. & Cohn.) Schroet is a problem, and for
replanting in old orchards where apples had been
grown previously as a crop. The 'Merton' series
was followed in 1954 and 1955 by imports of a
numberofthe 'Malling-Merton' (MM) woolly apple
aphid resistant series rootstocks (McKenzie & Mouat
1960). Some use has subsequently been made of
'MM. 102', but the most successful was 'MM. 106'
(Foxton 1966) which is now the most widely used
apple rootstock in New Zealand. 'Mailing 26' was
imported in 1960, and in recent years has received
some commercial interest as a semi-dwarfing
rootstock.

In more recent years in New Zealand, a series of
apple rootstocks were developed for use in soils of
low fertility and where the soil-borne pathogen
Amylostereum (Peniophora) sacrata (G.H. Cunn.)
Burdsall, is a problem (Taylor 1981). To date only
one of the series ('Aotea') has been used to any
extent. A number of other apple rootstocks were
imported for trial in the 1970s and 1980s (Tustin
1986). One of these, 'MAC 9' (MARK) from North
America has achieved commercial significance,
because of growers recent interest in semi-dwarf
and high density growing systems.

When virus, phy toplasma, and virus-like diseases
were first investigated in apples in New Zealand in
the 1940s (Chamberlain 1954), work was primarily
associated with apple cultivars (Atkinson 1971;
Wood 1979), rather than rootstocks. Extensive
testing of commercial orchard apple trees in the
1960s and 1970s indicated that there was a high
incidence of infection in these trees. Most trees
were infected the with virus diseases apple stem
pitting, apple stem grooving, apple chlorotic leaf
spot, and apple platycapa scaly bark (Wood 1974),
and in comparison to other apple growing countries
there was a high incidence of apple mosaic virus
(Atkinson & Chamberlain 1948), and the
phytoplasma disease rubbery wood (Chamberlain
et al. 1971). Flat limb, at the time thought to be a
distinct disease (Atkinson 1971), but now considered
to have the same causal agent as rubbery wood
(Waterworth & Fridlund 1989), affected all trees of
'Gravenstein' and its red skinned sports, and was
latent in a number of other cultivars. The fruit-
affecting green crinkle, apple ring spot, and russet
ring diseases were less common, but did cause
problems in 'Granny Smith' and 'Royal Gala' (Wood
& Tustin 1989).

Many of the older popular apple cultivars grown
in New Zealand had been developed in other
countries, and thus could have been infected when
imported. A number of the newer cultivars such as
'Braeburn', 'Freyberg', 'Gala', 'Kidd's Orange Red'
and 'Splendour' originated in New Zealand and
were found to have as much or more virus and
phytoplasma disease infection as overseas cultivars
grown in New Zealand. These cultivars could have
been infected through the practise of top working
them on trees of other apple cultivars, as occurred
with some of the early 'Gala' material (Chamberlain
et al. 1971). However, the apple rootstocks have
also come under suspicion as a further source of this
infection. This paper therefore describes: (1) the
status of apple rootstocks subsequent to their
importation from other countries, to determine if
they could be an originating source of much of the
widespread infection with virus and phytoplasma
diseases which occurs in New Zealand apple trees;
and (2) the present day status of apple rootstocks
determined by the survey of virus and phytoplasma
disease infection in commercial nursery rootstock
stoolbeds.

MATERIALS AND METHODS

Rootstock virus and phytoplasma disease
status subsequent to importation
In investigating the virus and phytoplasma disease
status of the rootstocks, material as close as possible
to the original imported plant was used as test
inoculum. In most instances this necessitated
obtaining test material which had been propagated
as stoolbeds from the original import. The 'Northern
Spy' which was tested is believed to be the most
prominent type and known as "Type 1" (Alan &
Woodhead 1933), and was obtained from the
stoolbeds of HortResearch (formerly DSIR) at the
Mt Albert Research Centre. The 1920s rootstocks
'Ivory's Double Vigour' and 'Large's Stock' were
unavailable and therefore not tested. The 'Mailing
12','13', and'MM. 115'were obtained from original
plants at the HortResearch, Havelock North
Research Centre. 'Mailing 16', 'M.793', and
'MM. 106' were from the former New Zealand
Fruitgrower's Federation Nursery at Levin; 'M.9'
and 'MM. 104' from the Mt Albert Research Centre
stoolbeds; and 'Aotea', 'MM. 102', and 'Mailing
26' from commercial nursery sources. 'MAC 9'
(MARK) was the original import found infected in
plant quarantine during introduction to New Zealand.


