Parasitic
Nematodes
Lake Highlands Community Garden
What are they? How to diagnose? How to manage?

What are they?
• Microscopic roundworms that are 0.02 to 0.08 inches long and are present in all soils. Become
active once soil temperature warms to 65° F degrees.
• Each female lays hundreds of eggs and a generation may be only 25-30 days-long
• Most common types are Root Knot, Lesion, and Spiral Nematodes.
• Of the three parasitic types, Root Knot Nematodes are the most prevalent in the LHC Garden. They
like soil that is coarse-textured such as loamy sands or some silt loams which are the predominant
soil here in North Texas.
• Unlike beneficial nematodes, they can cause damage to the roots of various plants and grasses which
affects plant health and production in fruit and vegetable plants
• They tend to cause problems when their numbers are at a very high levels

What are the
symptoms?
• Symptoms can mimic conditions created by other common causes thus hard to
attribute to nematode damage. Symptoms are related to damaged and infected roots
• Slow/lethargic growth of young plants when infected early
• Stalled growth as the infestation reaches a critical level
• Wilted plants due to the decreased water being transported; sudden death of plants
in high heat
• Yellowing of plants due to decreased nutrients being taken up

• Low vegetable/fruit production

How to
diagnose?
• Inspect plant roots for galling when pulling dead
plants or at the end of the season.
• Catching minor galling is important to get under
control early when populations are at their lowest
• Sending soil sample in for a pathogen test that
will confirm presence of harmful nematodes and
their concentration levels

2017 Okra Plot 74

How to
treat or
control?

• Sanitation
• Crop rotation

• Trap crops

Cultural
Controls

• Fallow ground

• Increase organic matter and Soil amendments
• Chose Resistant Plant Varieties

• Soil Solarization

Sanitation
• Nematodes usually are introduced into new areas with infested soil or plants. Prevent nematodes
from entering your garden by using only nematode-free plants purchased from reliable nurseries.
• Clean tools and containers of all dirt and sterilize with a bleach solution. (2 ounces bleach per Quart
of water). Assume shared tools at garden could be contaminated and clean before using.
• Avoid moving plants and soil from infested parts of the garden.
• Don’t allow irrigation water from around infested plants to run off, as this also spreads nematodes.

• Remove all plant debris, including the roots, after harvest. Remove all weeds. You don’t want to
leave food for the nematodes.

Crop Rotation
• Rotate plants around your plot from season to season and year to year; especially plants
that are susceptible to RKN
• Certain plants are affected by certain nematodes more so than others. Crop rotation can
reduce their population.
• Brassicas are less affected by Root Knot Nematode so planting them before and after
plants that are susceptible (i.e. okra and tomatoes) can help reduce their population

• Avoid planting any susceptible plants for an entire season (can be hard to do in the
community garden setting)

Trap and
Fumigant Crops
• Elbon Rye – Plant during the fall as a cover crop for the winter. It traps the eggs in the roots and
therefore interrupts the reproduction cycle and reduces population. Nematodes are less active in
cooler temperatures (<65° F) so the sooner it’s planted in the fall the more effective. Crops are tilled
under as green manure month before growing season.
• French Marigolds – research is split on how they reduce nematode populations. The primary belief
is (1) they trap the eggs in the roots like Elbon Rye (2) They produce a nematicide that kills the
nematodes or eggs (3) The nematicide produced by the roots fumigates the soil when tilled under
as green manure
• Mustard – once tilled in as a green manure, theory is that the off-gassing of the plant as it decays
kills nematodes and/or the eggs

Fallow Ground
• If you have a large or severe infestation it would be best to leave plot fallow for a year.
Hard to do when the garden agreement requires three seasons of gardening.
• Small sections can be left fallow. However, area would need to be covered to prevent
weeds since they can be infested with root knot nematode as well.
• One way to accomplish fallow ground in the garden is to grow plants in containers. Place
a heavy layer of mulch over the area to suppress weeds and then place the containers on
top of the mulch in that area. The soil is left fallow without losing the area for growing
vegetables
• If you have “pathways” within plot, consider shifting them around each year to create
fallow spots

Resistant Plants
• List of plants is rather lengthy. Perform an internet search for “nematode
resistant plants” to get a list of plants that are resistant.
• Look for varieties that have an “N” or “Nematode” listed on the website,
seed packet, or transplant tag as being resistant.

• Cool weather crops tend to be resistant simply because they prefer to grow
in temps where soil is less than 65° F. However, mild Texas winters can
allow for some nematode activity, especially with carrots.

Resistant Plants – N (Nematode)

Soil
Amendments
• Add lots of compost and organic material. Helps with the coarse soil
structure as well as promotes beneficial nematodes and fungi that
attack parasitic nematodes
• Beneficial nematodes – they need to be purchased from a local
nursery/provider. Ones purchased from big box stores and online tend
to arrive already dead or are non-native to the area and do not
survive long term once added to plot.

Soil Solarization
• Involves heating the soil up to the point it kills all microorganisms and pathogens. It kills off all the beneficials as well
so your soil ecosystem would be at ground zero once the process is complete. Literally scorched Earth.
• Process must be done in the hottest part of the year. Not a bad option if you are not fond of gardening in the
summer heat and you chose that time as your one season to not garden. Garden agreement states at least 3 seasons
of gardening must occur.
• Involves removing all plant material from plot, watering the plot heavily, and covering with a clear tarp for at least a
month. Must be monitored to ensure that the soil remains moist during the entire process.

• This process is somewhat ineffective since it only kills nematodes down to about 6” deep. Soil would need to be
turned several times but achievable during summer by doing a three-phase approach June-August.

Real World
Problem &
Response
Plot 74 was taken over by a new “owner” in fall 2017. The plot had about 10
okra plants from the previous plot holder that were producing only a few okra
a week. Anyone familiar with Okra immediately knows there is a problem.
When the plants were pulled, they had severe galling.

Plot 74 - 1st
Response
• Determined the extent of RKN infestation; severe galling of
Okra plants in 1/3 of the plot
• Planted trap plants; Elbon Rye & French Marigolds
• Sent soil sample for pathology test to confirm trap plants
were effective in reducing levels below necessary threshold.
They were reduced but still at a level that requires cultural
controls
• Kept section fallow and planted with French Marigolds for a
complete year to further reduce levels

Plot 74 – Trap Plants (Elbon Rye)

• Elbon Rye planted in the fall in a section with the highest
infestation and soil temp is above 65° F.
• Mid-February a month before last frost date, it is chopped and
dropped

Plot 74 – Trap Plants & Fallowing

• Elbon Rye completely turned into plot as green manure
• Portion kept fallow with container gardening of vining crops
• Remaining portion densely planted with French Marigolds as trap
plant and later tilled in as a fumigant

Plot 74 Ongoing
Protocol
• Perform soil pathology test every third year to ensure nematode levels remain below
thresholds for vegetables
• Continually inspect the roots of all plants removed and mark any “hot spots”

• Use tools dedicated to plot to avoid spreading RKN between other plots; sanitize shared
tools before and after use
• Use resistant plant varieties and rotate plant types around plot; Interplant French Marigolds
where possible
• Plant Elbon Rye, French Marigold, and Container Gardening (Fallow) over hot spots

Soil Pathology
Test
• Texas A&M has two labs that perform soil tests. The
pathology test cannot be done by the lab that
performs soil nutrient test
• The lab that performs pathology test is located here:
https://plantclinic.tamu.edu/
• They can perform numerous tests on what disease(s)
is affecting plants tested. The nematode form is here:
https://plantclinic.tamu.edu/forms/d827/

Test Results: What to expect?
• The summary will note which type of nematodes are present. This test notes two parasitic (RKN and Spiral) as well as beneficial saprophytic (decomposers)

• The threshold will also be listed for the 250cc soil sample. i.e. 64 for Root Knot Nematode and 404 for spiral nematodes
• The test states “below threshold”; the lab is used to dealing with commercial farmers and this is pertinent to a chemical nemiticde response not available to
home gardeners

Test Results:
How to use the
results?
• Reference the Clemson University
Nematode Guidelines (pages 5 and 1220) link listed in Resources
• Since TAMU uses 250cc vs. 100cc listed
in the Clemson document, the thresholds
will need to be multiplied by 2.5 to
compare against your report
• See conversion table for example
• The 64 from the test shows control
options B and C.
• The “C” is why the plot requires ongoing
cultural controls that will continue until a
pathology test results in 48 or less.

100cc Clay loam to Clay x 2.5

250cc Conversion

Control Options

1-19

2.5 - 48

A, E

20-29

50 -73

B, C,

30+

75+

B, C, D

Resources
• Clemson University Nematode Guidelines (pages 5 and 12-20)
• https://www.clemson.edu/public/regulatory/plant-problem/pdfs/nematode-guidelines-for-south-carolina.pdf

• Joe Gardener 144-Understanding Nematodes: Microscopic Worms, Friend or Foe of Your Garden
• https://joegardener.com/podcast/understanding-nematodes-friend-and-foe/

• Non-Chemical Control of Plant Diseases in the Home Garden
• https://agrilifeextension.tamu.edu/library/gardening/non-chemical-control-of-plant-diseases-in-the-home-garden/
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• https://plantdiseasehandbook.tamu.edu/problems-treatments/problems-affecting-multiple-crops/root-knot-nematodes/
• https://agrilifeextension.tamu.edu/library/gardening/non-chemical-control-of-plant-diseases-in-the-home-garden/

• https://www.ars.usda.gov/ARSUserFiles/3830/16I%20Meyer%20et%20al2c%20Mustard%20seed%20meal%20and%20tomato2
c%20HortTechnology%202015.pdf

