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caused by plant-parasitic nematodes. differences in aluminum
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anywhere and are often misdiagnosed. Some of the questions that I'm frequently asked
are: What are nematodes anyway? How do [ know if nematodes are a problem? Where

do they come from? What can | do about them?
Raising mowing height, Here are some answers to these common questions:
decreasing shade, What are nematodes? (3
increasing aeration Nematodes are unsegmented roundworms that live DAzj
in soil and water all over the earth. Most nematodes are 2
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tolerance dfamatlca”y- there are also nematodes that feed on and damage
plants; these are called plant-parasitic nematodes.
Several genera of plant-parasitic nematodes are pests of turfgrasses. Most of the plant- ¢
parasitic nematodes that damage turfgrasses feed on roots, although there is one species that D
feeds on the crown tissue of bentgrass and bluegrass in parts of California. The root-feed- C _____>
ing nematodes can be Andersons
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QUICK TIP

There must be a
reason biostimulant
use has grown from
a few golf courses
to tending to main-
stream practice.
Perhaps tending to
turf’s carbon needs
is as important as
its needs for other
essential nutrients.
After all, carbon
drives all biological
activity. No carbon,
no life. Floratine
knows carbon;
we've been the
leader in evolving
carbon-based bios-
timulants for stress
tolerance for the
past 15 years.
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nematodes on turf throughout the United
States and can feed both as an endoparasite and
an ectoparasite.

Ectoparasitic nematodes typically cause root
tips to stop growing and develop an abbreviat-
ed or “stubby” appearance (Figure 1). Endopar-
asites may cause galls or swellings on roots, or
rotting and lack of fine-root development (Fig-
ure 2). Heavy infestations can lead to an
extremely shallow root system that may appear
“cropped off” just below the soil surface. Nema-
tode damage to the root system means that the
grass cannot obtain the water and nutrients
needed for adequate growth. Above-ground
symptoms that may develop are yellowing,
wilting and decline of the turf accompanied by
proliferation of weeds. With severe infestation,
death of the turf can occur (Figure 3).

One of the reasons that nematode problems
are often misdiagnosed is that plant-parasitic
nematodes are microscopic and cannot be seen

FIGURE 3

with the naked eye. Also, the above-ground and
below-ground symptoms of nematode damage
often resemble those caused by fungal diseases,
root-feeding insects or even herbicide damage.
Therefore, if nematode problems are suspected,
it isimportant to have a nematode assay conduct-
ed by a credible nematode diagnostic lab.
Usually nematode assays are a separate pro-
cedure and are not part of a standard plant dis-
ease diagnosis, and many plant disease labs can-
not perform nematode assays. Fungi such as
Curvularia and Pythium feed on damaged root
tissue, so disease samples submitted from nem-
atode-damaged roots often will show these or
other fungi present. If the turf does not respond
to fungicide treatments, it may be time to take
a nematode assay. Nematode samples are col-
lected and handled differently than disease
samples, so make sure and contact the lab for
instructions before submitting a sample.

Where do they come from?
Nematodes do not fly or migrate on their own from
one area to another. A plant-parasitic nematode
typically moves just a few inches during its lifetime.
The major ways that nematodes are spread
are contaminated soil and planting material.
Infested sod and sprigs can be a ready source of
nematode inoculum to new areas. For example,
sting nematode can only survive in sandy soil, but
they can be found infesting sand-based putting
greens in areas where the native soil is clay. These
nematodes are brought in on sprigs grown in
sandy areas and then do fine in the sandy greens.
Nematodes also can be moved in soil adher-
ing to equipment. For this reason aerification
equipment should be thoroughly cleaned before
Continued on page 54

Heavy infestation of sting nematode has killed most of the bermudagrass on this putting green.
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Bayer
QUICK TIP

Don't forget about
an old standby for
taking care of tough
weeds — Sencor her-
bicide. The product
offers highly effec-
tive, broad-spectrum
weed control on
both dormant and
actively growing
bermudagrass turf.
One postemergence
application of
Sencor in the spring
will usually provide
control through fall
months. In addition,
Sencor can be tank
mixed with MSMA
to control crabgrass,
nutsedge, barnyard-
grass, common yel-
low woodesorrel,
sandbur and dallis-
grass.
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being moved between locations, and areas with
known nematode infestations on a given golf
course should be aerified last.

Plant-parasitic nematodes also can occur
naturally in an area and then become a prob-
lem after turf is planted.

In Florida we have golf courses constructed
on sandy locations that used to be orange groves.
The sting nematodes that formerly infested
these orange groves now are enjoying the new
food source provided to them ... bermudagrass.
Sometimes nematode populations will exist at
low numbers for many years until conditions
become favorable for population development
and the nematode populations build to damag-
ing numbers. During construction and recon-
struction, areas may be fumigated with methyl
bromide to kill off the old grass and any soil
borne pests like nematodes.

Be aware the fumigation seldom kills 100
percent of the nematodes, and the few survivors
can reproduce and still be a problem later.

How to manage problems?
Often nematodes are one of many factors affect-
ing the overall health of turf. In some cases, reduc-
ing or eliminating other stresses can help the turf
tolerate the negative impacts of the nematodes.
Raising mowing height can improve nema-
tode tolerance dramatically. Decreasing shade,
increasing aeration and reducing traffic are
other examples of cultural practices that can
help improve nematode tolerance in turf.
Nemacur has been the most effective and
commonly used nematicide on turfgrasses for
the past 25 or 30 years. Because Nemacur is a
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systemig, it is effective against both ectoparasitic
and endoparasitic nematodes. Nemacur causes
paralysis of nematodes and prevents them from
feeding for a period of time, allowing the turfto
put out new roots. Usually there is not a big
reduction in nematode numbers after a
Nemacur application (sometimes numbers in
soil may even increase), so the effectiveness of
the application should rather be gauged by the
turf response. When the Nemacur is working,
turfhealth should improve. Repeat applications
of Nemacur over time have been shown to build
up soil microbes that “eat” the active ingredient
(fenamiphos) and reduce its efficacy. This has
become a common occurrence on golf courses in

Florida, where Nemacur has been used exten-
sively over the years.
Due to environmental concerns, Nemacur
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Results from research trial showing effects of
Nemacur and Curfew on numbers of sting nematode
in soil, root length and turf density.



will no longer be manufactured after May 2007.
Additionally, as of May 2005, Nemacur use is
now prohibited on certain soil types. See
the Bayer Procentral Web site www.bayerpro-
central.com to find out if Nemacur can be used
at your location.

Curfew Soil Fumigant is presently labeled for
nematode control on turfgrasses in Florida, Geor-
gia, North Carolina, South Carolina, Alabama
and Mississippi. Additional states may be added
later pending state approval and sufficient
demand. Curfew Soil Fumigant is slit-injected as
a liquid 5 inches to 6 inches deep and then dis-
perses through the soil as a gas, killing nematodes
on contact. Because of the specialized injection
equipment required (Figure 4) and toxic nature
of Curfew, it is only applied by Dow Agro-
Sciences-approved custom applicators. Our
research at the University of Florida has shown
Curfew to be very effective against plant-para-
sitic nematodes, particularly ectoparasitic species
and also some other turfgrass pests such as mole-
crickets. For information regarding use and avail-
ability of Curfew Soil Fumigant in your area,
contact your Dow AgroSciences representative.

Research conducted by researchers in Ohio
and Virginia indicates that application of ento-
mopathogenic nematodes (the nematodes used
to control insects) may help suppress plant-par-
asitic nematodes on turf. However, a body of
research conducted in Florida found that this tac-
tic was not effective in that state. While research
results are inconsistent, this might be something
that turfgrass managers attempting a pesticide-
alternative approach might want to consider.
However, it would not hurt to have a back-up
plan in case the results are not as good as desired.

There are numerous products being mar-
keted as “nematicide alternatives” for use on
turfgrasses at this time. Many of these are
botanical or microbial in origin.

Be aware that many of these products have
not been evaluated in objective field trials, or

have been evaluated
and found to be ineffec-
tive. Some turfgrass
managers with large
budgets prefer to try
many of these to see
what kind of results
they get. I'm glad they
are able to do this,
because I get a lot of
great ideas from these
guys. However, for
those of you on a shoe-
string budget, I encour-
age you to ask for the results from independent
field testing before making an expensive pur-
chase. It is very important that the comparisons
in these trials be made to untreated control
plots and not just use before-and-after nema-
tode counts from treated plots.

Before-and-after counts can be very mislead-
ing as nematode populations can go up and
down naturally over the course of a few months.

Presently we are working with some new
botanical and microbial products that show
potential'as nematode management tactics on
turf (Figure 5).

Additionally, some of the chemical companies
are seeking new nematicides that will be effective
but safer than some of the older nematicides. We
also are attempting to identify nematode-resistant
and -tolerant turfgrass cultivars. Hopefully these
efforts will bear fruit in new nematode manage-
ment strategies in the near future.

William T. Crow is the landscape nematologist at
the University of Florida. He supervises the Florida
Nematode Assay Lab, a nematode diagnostic lab
specializing in diagnosis of nematode problems
on turfgrasses. His research focus is developing
improved ways to diagnose and manage nematode
problems on turfgrasses and ornamental plants.
Crow teaches two graduate courses, nematode
diagnostics and field plant nematology.
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