Rootstock tolerance and resistance to different
genetic strains of phylloxera
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Studies conducted between 2006 and 2012 examined phylloxera survival characteristics on commonly
planted American rootstock species used in Australia. Although there are still gaps in the data, the results
boost our knowledge base and assist growers when making decisions about which rootstock to plant.

INTRODUCTION

The mere mention of the word phylloxera in various parts
of Australia still sends shivers up many vignerons’ and
viticulturists’ spines. Since the scourge of phylloxera in Europe
during the mid to late 1800s there has been much concern
about the devastation that phylloxera could cause here in
Australia. The first official recorded incidence of phylloxera in
Australia was in 1877 around the Geelong region, in Victoria.
Since then it has spread and been largely contained to
particular quarantine areas within NSW and Victoria (Figure 1).
However, detections over the last 15 years in north-east and
central Victoria highlight the need for vigilance and a continued
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research focus, particularly in relation to rootstock selection.

Phylloxera (Daktulosphaira vitifoliae Fitch) is an insect,
up to Tmm in length at the adult stage, which lives and feeds
exclusively on the roots of grapevines and occasionally in
distinctive galls on grapevine leaves (Figure 2, see page 50).
It is native to eastern North America, feeds exclusively on
grapevines and may be found in the vineyard throughout the
year, with peak populations in Australia typically observed
between January and February.

Grape phylloxera feeds by puncturing the root surface
and the vine responds by forming galls on non-lignified
or feeder roots and swellings on older lignified roots.
European (Vitis vinifera) vines have little or no tolerance to
phylloxera root feeding and may die if attacked by a virulent
phylloxera strain. American Vitis spp (rootstocks) also react
to phylloxera feeding but not to the same extent as they have
evolved to resist or tolerate the insect. There are currently 83
known genotypes of phylloxera found across Australia, and
the genetic strains that feed on roots are more widespread in
their distribution and, of particular importance, economically,
with specific genotypes (e.g. G1 and G4) being more virulent
and geographically widespread than others. All 83 genetic
strains have been detected in the north-east Victoria PIZ, but
only a single strain in all other PIZs. However, until recently
little was known about the tolerance of various rootstocks to
these different phylloxera genotypes. g

In 2008, a study was initiated to specifically examine the
tolerance or resistance of commonly used rootstocks planted
in Australia to six root-feeding phylloxera genetic strains
(G1, G4, G7, G19, G20 and G30). Kevin Powell (Victorian
Department of Economic Development, Jobs, Transport and
Resources, DEDJTR], Australia’s last remaining phylloxera
researcher, led this important project based out of the
DEDJTR Rutherglen research station in north-east Victoria.
The project was funded by Wine Australia through its
investment of industry levy funds and by the Victorian State
Government. In 2012 a final report was produced which
summarised the project findings (Final report DPI 08/01
- http://research.wineaustralia.com/completed_projects/
the-three-rs-rootstock-resistance-and-resilience-to-grape-
phylloxera/).

This project was essential to ensure that the common
rootstocks being used in the Australian viticulture industries
have adequate tolerance or resistance to the broad range
of phylloxera genotypes found across various Australian
viticultural regions. This is an important consideration when
assessing future rootstock choices for the sustainable long-
term management of vineyards against phylloxera infestation
under Australian conditions.
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METHODS

The research examined the interaction between six clonal
phylloxera lineages endemic to Australia (G1, G4, G7, G19,
620 and G30) that were recommended for screening purposes
(Hoffmann 2003), based on their broad genetic diversity, own-
rooted Vitis vinifera plus a range of commonly used rootstock
species, including Ramsey, Schwarzmann, Bérner, 110 Richter,
1103 Paulsen, 140 Ruggeri, 5BB Kober, 420A, 3309C and 101-14.

Assessments were conducted using three key techniques to
assess susceptibility, tolerance or resistance status:

In vitro excised root bioassay technique - This technique
has been routinely used worldwide for phylloxera screening to
compare the level of virulence and development of phylloxera
populations. However, in this Australian study rather than use
phylloxera populations [which could contain a mix of unknown
genetic strains) the genetic background of the phylloxera lines
was characterised. It is a relatively rapid assessment technique,
where phylloxera eggs are placed on cut root pieces and the
development of the insect is followed through to the adult stage.
Although this is a widely used technique, it is known to produce
potentially higher populations of phylloxera than when using
attached roots and, therefore, can potentially overestimate the

degree of resistance. The results for phylloxera resistance’ using

the excised root bioassay method are classified as follows:
e resistant: phylloxera does develop or survive beyond four
weeks and cannot reach adult stage so there is no egg
production
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e partial resistance: phylloxera can survive for at least eight
weeks with no egg production

¢ tolerant: phylloxera survives for at least eight weeks at
levels lower than the control and develops to adulthood and
produces eggs

 susceptible (control): phylloxera survives for eight weeks
in higher abundance than rootstocks, and develops to
adulthood and produces eggs.

In planta glasshouse bioassay technique - Trials were
conducted using one-year-old bench-grafted grapevine rootlings.
The scion used in these experiments was Shiraz (clone BVRC
30). Each pot was co-cultivated with specific phylloxera genetic
strains (Powell 2006) contained in mesh enclosures, wrapped
around the grapevine root, which allowed quantification of
individual life-stages and also assessment of damage to mature
lignified roots. Based on these assessments rootstocks were
rated for phylloxera ‘resistance’ using the glasshouse bioassay
method as follows:

¢ resistant: phylloxera does not survive 10 weeks and does not
produce eggs

e tolerant: phylloxera survives for 10 weeks and may or may
not produce non-necrotic pseudo-tuberosities on mature
lignified roots

» susceptible (control): phylloxera survives for 10 weeks and
produces necrotic tuberosities on mature lignified roots. >
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Figure 1. Current map of known phylloxera distribution within Australia. Phylloxera Infested Zones (PIZs) are shown in red colour,
Phylloxera Exclusion Zones (PEZs) in green and Phylloxera Risk Zones (PRZs) in yellow. Figure reproduced with permission from
the Phylloxera and Grape Industry Board of South Australia website (http://www.phylloxera.com.au/resources/maps/)
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