Where are the Nematodes?
A Case Study in Washington State
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INTRODUCTION
• Externally feeds on vine roots
• All life stages are motile
• Virus vector (Tobacco Ringspot Virus)

Plant-parasitic nematodes are detrimental to vineyard vigor and longevity, especially in
replant scenarios. Nematode populations can build up in the soil over multiple years,
and different nematode species can be found in different locations throughout the soil
profile.

Dagger

How deep are they found in a vineyard? Are they under vines or in rows?

• Enters vine roots and
Root-knot lives / feeds inside root
(juvenile) • Only juvenile is motile
• Does not vector virus
Fig. 1) Dagger and root-knot nematodes vary in their size and
life strategies. These differences influence where these species
are found in vineyard soils, both vertically and horizontally.

In 2018, we had the opportunity to look at the distributions of the northern root-knot
nematode (Meloidogyne hapla) and dagger nematode (Xiphinema spp.) in a
Washington wine grape vineyard (Fig. 1).

METHODS
Using a deep auger, soil samples were collected at five locations between vineyard
rows from seven vineyard blocks. These samples were split into four depths, from 12
to 48 inches (Fig. 2). Nematodes were extracted from soil samples, and numbers of
dagger and root-knot nematodes were counted. Our results are below.

Fig. 3) Contour map of dagger nematode (Xiphinema spp.) soil population densities (number per 250 cm3 soil) by soil
depth (12, 24, 36, and 48 inches below the soil surface) and position (1, 3, and 5 feet from the vine row). Red indicates
high population density and violet indicates low population density.
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Fig. 2) Diagram of soil sampling scheme. Five samples were
taken across the interrow at 1, 3 and 5 feet (midrow) from the
vine. Each sample was split into four depths: 12, 24, 36, and
48 inches.

Fig. 4) Contour map of northern root-knot nematode (Meloidogyne hapla) soil population densities (number per 250 cm3
soil) by soil depth (12, 24, 36, and 48 inches below the soil surface) and position (1, 3, and 5 feet from the vine row).
Red indicates high population density and violet indicates low population density.

DAGGER DISTRIBUTION

ROOT-KNOT DISTRIBUTION

More dagger nematodes were found near vine rows than in between rows
in the top 12 inches of the soil profile (Fig. 3). Below 12 inches, however,
dagger nematodes were equally distributed between rows and to depths of
48 inches. Average dagger nematode densities were above the threshold
of 50 / 250 cm3 soil. This nematode’s widespread distribution demonstrates
that it can readily survive on hosts other than grape and can parasitize
additional types of roots.

Root-knot nematodes were found primarily near the vine row, and in the
top 24 inches of soil (Fig. 4). Almost no root-knot nematodes were found
below 24 inches deep in soil, or more than 1 foot away from vine rows.
Root-knot nematodes form close associations with vine roots and are
found primarily under drip emitters (Howland et al. 2014). The threshold for
root-knot nematode is 100 / 250 cm3 soil.

IMPACT ON MANAGEMENT

• Soil fumigation needs to penetrate the top 24 inches of soil to be
successful.
• Shifting vineyard rows when replanting can avoid the majority of the
root-knot nematode population in a replant situation.
• Sampling in the top 18 to 24 inches of soil under the vine row will give
an accurate measure of root-knot nematode population densities.

• Soil fumigation will not reach dagger nematodes found deep in the soil
profile due to shank placement at 18 inches.
• Shifting vine rows is not a viable solution for dagger nematodes.
• Sampling to depths of 12 inches is not enough to get an accurate
representation of dagger nematode population densities.
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