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Abstract:

Context and purpose of the study - In Washington State, the majority of winegrape (Vitis vinifera) vineyards
are planted to their own roots. This practice is possible due to the lack of established phylloxera
populations, and is preferred due to the ease of retraining after damaging winter cold events. However,
own-rooted V. vinifera is generally susceptible to most plant parasitic nematodes that attack grape. In
Washington State, management of nematodes is dominated by preplant soil fumigation. One practice that
may mitigate economic loss due to nematodes is the adoption of nematode-“resistant” rootstocks. There is
little information on the performance of most rootstocks against northern root-knot nematode
(Meloidogyne hapla), the main plant-parasitic nematode species in the state, and even less information on
dual performance against dagger nematode (Xiphinema sp.).

Material and methods - Partnering with a commercial vineyard, we established a 3 hectare, long-term trial
evaluating currently-available rootstocks in 2015, with the intent to continue the trial through vineyard
establishment to vineyard production maturity (until 2025). This vineyard was undergoing replanting after
20+ years of production in own-rooted V. vinifera ‘Chardonnay’; the intent of the replant was to maintain
vineyard infrastructure, but to manage for plant parasitic nematodes. The rootstocks being evaluated are:
101-14 Mtg, 1103 P, Harmony, Teleki 5C, an own-rooted control, and a self-grafted control. The scion is
Chardonnay. All vines were certified through the Washington State Department of Agriculture’s certification
program. The rootstock treatments were planted in 4 replicated plots of soil treatments consisting of
fumigated (metam sodium through the existing drip irrigation lines), nonfumigated, and nonfumigated
inoculated with M. hapla, creating low, moderate, and high nematode pressure locations under which to
evaluate rootstock performance.

Results - Preplant fumigation was only effective at reducing M. hapla population densities for the first 6
months after application, yet it reduced densities of Xiphinema for 2 growing seasons. Rootstocks were poor
hosts for M. hapla relative to own-rooted V. vinifera, but all were acceptable hosts for Xiphinema sp. Several
rootstocks (e.g., Harmony, 101-14, 1103 P) had greater shoot biomass at the end of year 3 (end of the
establishment period) compared to own-rooted V. vinifera, indicating that longer-term impacts on vigor is
likely a primary driver behind the resistance phenotype these rootstocks impart under nematode feeding
pressure. The goal of this project is to understand the long-term performance of rootstocks and the impacts
of nematodes on vineyard lifespan in Washington State.
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INTRODUCTION A EXPERIMENTAL VINEYARD DESIGN

In Fall 2014, ar existing 30 yr-old Vitis vinifara ‘Chardonnay’ tlock in south-
eestern Washington State was treatad with foliar glyphosate (Fig. 1A). In
acdition, sections of the vingyard were also reaied with drip-appliad Vapam
imetam sadium) to reduce ncmatode populations. Vince were removed in
the winter of 2014-2015.

In Washington State, USA, the majority of
winegrape vinayards are not plented on a
rootstock. This practice is possiole due to
tha lack of astablished phylloxera popu-
lations. and is preferred due to the ease
of ratraining afer damaging wintsr cold
events. However, Vitis vinifera is genarally
suseaptible to most plant parasilic nem-
atodes that attac< grape. Damage from
plant parasltic nematodes resuits in vine
decline anc general reduced arcductivity
Nemztzde damage s of particu/ar concern
in vineyerd replant scenarios. wnere vine-
yard sites may hoat larga ponulations of
plant-parasitic nemalodes.

In May of 2045, the 3-hectare vineyard was replanted fo four different roat-
stocks and lwo controls with a Chardonnay scion (Fig. 1B; Table 1) for
a total of six ciflerent rootstock trzalments. The vineyard was planted in a
randomized block design, with whole rows dedicated to a single rootstock.
The treatments were replizated four tmes. Sail fumigation was nested within
ezch row. In the non-fumigated subplats, 10 vinas were inoculated with M.
fhepia al the tme of planting {Fig. 1C).

This vineyard has been routinely manitored sinca 2015 for the presence of
both reot-knot and dagger nematodes, as well as vine performance (growth,
yeld). f will continua to ba menitored until 2025.
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