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INTRODUCTION
Damage from plant parasitic nematodes 
results in vine decline and general re-
duced productivity. Management strate-
gies are currently dominated by pre-plant 
soil fumigation. There is little informa-
tion, however, on how long the effects 
of these fumigation events last, and how 
that may impact the establishment and 
growth of the replanted vineyard. 

With nematodes present in greater than 
50% of surveyed Washington wine grape 
vineyards, there is a need to evaluate 
both how effective this current fumi-
gation strategy is as well as start ac-
tively considering alternative manage-
ment strategies, such as the use of 
nematode-resistant rootstocks. 

We established a trial evaluating current-
ly-available rootstocks in a commercial 
vineyard undergoing fumigation and re-
planting after 20+ years of production. 
While primarily focusing on rootstock 
performance, this trial provided an op-
portunity to monitor the effectiveness on 
preplant fumigation  for nematode man-
agement over multiple years. 

EXPERIMENTAL VINEYARD DESIGN 
In Fall 2014, an existing Vitis vinifera ‘Chardonnay’ block in Alderdale, WA 
was treated with foliar glyphosate (Fig. 1A).  In addition, sections of the vine-
yard were also treated with drip-applied Vapam (metam sodium) to reduce 
nematode populations. Vines were removed in Spring 2015. 

The vineyard was replanted in May 2015 to four different rootstocks and  two 
controls with a Chardonnay scion (Fig. 1B). Rootstock selection reasoning 
is described in Table 1. The vineyard was planted in a randomized block de-
sign, with entire rows, replicated four times, dedicated to a specific rootstock. 
Soil fumigation was nested within each row. In the non-fumigated subplots, 
10  vines were inoculated with M. hapla at the time of planting (Fig. 1C). 

This vineyard has been routinely monitored since 2015 for the presence of 
both root-knot and dagger nematodes, as well as vine performance (growth, 
yield). It will continue to be monitored until 2025. 

Pre-plant fumigation, coupled 
with a glyphosate vine treat-
ment, is an effective control op-
tion for dagger nematode (Fig. 
2A). Dagger nematodes, after 
the fall 2014 fumigation, did be-
ing to return by spring 2018. The 
numbers increased in Fall 2018, 
but they were still below the orig-
inal pre-fumigation levels. 

In non-fumigated scenarios 
(Fig. 2B), the rootstocks evalu-
ated here would not be good al-
ternative management choices. 
This is to be expected, as these 
rootstocks were not selected for 
dagger nematode resistance. 

This highlights an important 
point:  in order for rootstocks to 
be an effective nematode man-
agement solution, the types of 
nematodes present in a vine-
yard must be known before a 
rootstock is selected.  
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Figure 1- A) The existing vineyard was treated with 
foliar glyphosate in Fall 2014 to kill vines and roots. 
This approach is one practice to assist in nematode 
management (Moyer et al. 2017). B) The new vine-
yard was planted in May 2015. C) The vineyard has 
completed the establishment phase in (Spring 2018 
pictured here), and is now moving into its production 
years.
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Table 1 - Rootstocks selected for the trial. Interestingly, most nematode resistance testing and screens 
have been done against root-knot and dagger nematode species not found in Washington (M. incognita 
and X. index). 

Rootstock Selection Reasoning
Teleki 5C
(berlandieri x riparia)

Decent nematode (except dagger) and phylloxera resistance. Tends to moder-
ate vigor, and earlier ripening. 

101-14 Mtg
(riparia x rupestris)

Moderate to high nematode resistance. Bonus of phylloxera and crown gall re-
sistance. Tends to low vigor and earlier ripening. Lower drought resistance.

1103 Paulsen
(berlandieri x rupestris)

Susceptible to dagger nematode, but moderate to high resistance to root-knot 
nematode. Tends to high vigor, but is relatively drought resistant. 

Harmony
([solonis x Othello] x Dogridge)

Specifically bred for nematode resistance. It is not phylloxera resistant, but it is 
crown gall resistant. 

Own-Rooted
(vinifera) Industry standard control.

Own-Rooted, Self-Grafted
(vinifera) Grafting control.
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ROOT-KNOT NEMATODE MANAGEMENT

Figure 2 - A) Fumigation controlled resident dagger nematode 
populations for 2.5 years, before they started to become detect-
able in the sampling areas. B) In a non-fumigated (high-pressure) 
scenario, the selected rootstocks in this trial were excellent hosts 
for the dagger nematode. 

Figure 3 - A) Fumigation effects lasted for until Spring 2016 (data 
not shown), with a rebound in population densities by Fall 2016. B) 
The non-fumigated, non-inoculated sites had lower RKN densities 
3.5 years after planting relative to other site treatments. C) Sites 
inoculated with additional RKN, had a quick rise in nematode num-
bers, but were comparable to other treatments within 2 years.

Fumigation in Fall 2014 significantly re-
duced RKN densities until Spring 2016 
(Fig. 3A; P<0.0001). However, the fumi-
gation effect was gone by Fall 2016, when 
there was no difference in nematode den-
sities between fumigated and non-fumi-
gated plots (P=0.18).  

Interesting to note, that by Fall 2018, there 
were actually more RKN in the plots that 
were originally fumigated (Fig. 3A), com-
pared to the plots that were not fumigat-
ed (Fig. 3B).  This could be related to the 
effects fumigation has on natural RKN 
predators or potential  plant-beneficial mi-
crobes that are in the soil. 

Under moderate (Fig. 3B) and high (Fig. 
3C) nematode pressure, all rootstocks 
were able to host RKN 3.5 years after 
planting, but they did not show reduced  
vine vigor. 
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