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A vineyard was prepared for replanting in Fall 2014, with sections of the vineyard fumigated (or not) with 
drip-applied Vapam1. Vines were removed by Spring 2015 and replanted to Chardonnay on rootstock 
(Table 1). Entire rows were dedicated to a rootstock, and rootstocks were replicated 4 times. Fumigation 
was nested within a row; in non-fumigated sections 10 vines were inoculated at planting with supplemen-
tal northern root-knot nematode (Meloidogyne hapla; RKN). The vineyard is commercially managed2,3 
and vine performance has been monitored since 2015. RKN and Xiphinema spp. (Dagger nematode) are 
counted in the spring and fall. Nematode pressure is expressed as “dosage” over time, which can be in-
terpreted as the “chronic stress” experienced by the vine over the years as a result of nematode feeding.  
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Table 1 - Rootstocks selected for the trial. 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 Other Attributes*

Teleki 5C
(berlandieri x riparia)

Decent nematode (except dagger) 
and phylloxera resistance. 

Moderate vigor and earlier ripening. Medium salinity 
tolerance. Prefers moist, clay soils. Easily propagated. 

101-14 Mtg
(riparia x rupestris)

Moderate to high nematode 
resistance. Bonus of phylloxera 
and reported crown gall resistance. 

Tends to low vigor and earlier ripening. Lower drought 
resistance. Medium salinity tolerance. Easily propagated. 

1103 Paulsen
(berlandieri x rupestris)

Susceptible to dagger nematode, 
mod. to high root-knot nematode 
resistance. Phylloxera resistant.

Tends to high vigor, but is relatively drought resistant. 
Medium salinity tolerance. Easily propagated. 

Harmony
([solonis x Othello] x 
Dogridge)

Bred for nematode resistance. Not 
phylloxera resistant, but reported 
crown gall resistance. 

Low-medium salinity tolerance. Prefers sandy loam to 
loamy sand soils. Medium to high propagation ease. 

Own-Rooted
(vinifera)

WA-industry standard. Susceptible 
to nematodes and phylloxera. 

Low salinity tolerance. Adapted to nuetral to more alkaline 
soils. Easily propagated. 

Self-Grafted
(vinifera)

Grafting control. Susceptible to 
nematodes and phylloxera.

Low salinity tolerance. Adapted to nuetral to more alkaline 
soils. Easily propagated.

*Rootstock Resources: (1) http://iv.ucdavis.edu/files/24347.pdf  (2) https://www.inlanddesert.com/category/rootstock/ (3) http://www.novavine.com/me-
dia/11790/Rootstock-Chart-.pdf (4) https://www.sunridgenurseries.com/index.php/clonal-selections/rootstock-chart

While these rootstocks host plant-parasitic nematodes, 
they are still a viable mangement strategy for 

nematode-associated vine decline. 

THE PROJECT THE ROOTSTOCKS

DAGGER NEMATODE VINE VIGOR

Teleki 5C 1103 P Self-grafted Own-rooted101-14 Mtg Harmony

Out with the old. In with the new. Observe and learn.

The most important factor in this trial is how these grafted 
vines perform under nematode pressure. More importantly, 
how they perform relative to our industry-standard of own-
rooted vines. Even though all of these rootstocks support 
some RKN development, their reduced chronic nematode 
pressure (Fig. 4) is starting to show in the form of improved 
vine vegetative growth relative to own-rooted vines  (p < 
0.0001) (Fig. 5). We  anticipate this vigor difference will 
only become more pronounced over time. 

Dagger nematode is sensitve to fumigation and soil distur-
bance. After 6 full growing seasons, the nematode pressure 
in fumigated plots is still lower than that in non-fumigated 
plots (p < 0.0001 in 2020) (Fig. 1). The fumigation approach 
was effective at reducing dagger nematode pressure.

NORTHERN RKN
Fumigation is only initially effective against RKN. After 6 
growing seasons, fumigated plots have the same nematode 
pressure as the non-fumigated plots. Nematode pressure in 
the non-fumigated, initially-inoculated treatments is higher 
than the other treatments (p = 0.0001 in 2020) (Fig. 3).  
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The rootstocks selected for this trial are known hosts for 
dagger nematode, and as ex[ected, rootstock choice has 
not reduced the build-up of dagger nematode on the vines 
(p = 0.26 in 2020) (Fig. 2).  

Figure 1 - While actual soil-sampled nematode counts for dagger nematode in 2020 indicate fu-
migation is no longer effective, fumigation does have a positive long-term impact as a result of 
reduced nematode dosage. 

Figure 2 - Rootstocks chosen for this trial are excellent hosts for dagger nematode, as seen by a 
lack of difference in accumulated nematode dosage between the different rootstock treatments. 

While these rootstocks are capable of hosting RKN, the de-
lay in population build up has resulted in reduced chronic 
nematode stress in those rootstock plots relative to the own-
rooted vines (p < 0.0001 in 2020) (Fig. 4). 

Figure 3 - Initially, fumigation resulted in less RKN pressure than the other two soil treatments.  By 
2020, both the fumigated and non-fumigated soil treatments have equivalent RKN dosage. 

Figure 4 - Vines with Vitis vinifera roots had a early lead in accumulation in nematode stress. 
Rootstocks here are not “resistant” persay, but do signficantly slow the chronic build-up of RKN. 

Interested in your own on-farm rootstock trial? 

WSU Viticulture Extension can help! We can walk you 
through potential rootstock choices, and how to fit a po-
tential on-farm trial or demostration plot into your available 
vineyard space.  

Contact Michelle for more info: michelle.moyer@wsu.edu 
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Figure 5 - Nematode feeding results in low, chronic stress. Thus the immediate damaging 
impacts of a nematode infestation often take years to manifest. But by the time you see the 
symptoms, the damage is difficult to reverse. 


