
Similarly, annual bluegrass weevil adults
spend the winter in somewhat protected areas
around the golf course. One of their favorite
hiding places is in pine litter underneath white
pine trees Some superintend-
ents have begun to remove pine litter from
those trees in late fall or early spring, figuring
they might be removing some of the adults at
the same time. Although no controlled stud-
ies have documented the effectiveness of
removing the litter, several superintendents are
convinced that it helps. Certainly it does no
harm. (Note that pine trees contain flamma-
ble resin, so do not succumb to the tempta-
tion burn the litter. Instead, rake it up and
haul it to a site well away from sensitive areas.)

Meanwhile, over the years we have con-
ducted field trials looking at a variety of bio-
logical control strategies, including entomo-
pathogenic nematodes, a strain of

and spinosad. overview of
those findings is presented here.

Entomopathogenic nematodes penetrate a
target insect and release a bacterium in the
body cavity. The bacterium breaks down the
internal tissue and ultimately kills the insect

applications, in part because there is increas-
ing pressure from neighbors and environmen-
tal organizations to reduce the use of
pesticides on golf courses. In addition, some
annual bluegrass weevil populations in the
Northeast may have developed resistance to at
least one of the pyrethroids. If this is con-
firmed, it will have a major impact on efforts
to control populations in areas where the
resistance occurs.

A few cultural strategies may help mini-
mize damage caused by the annual bluegrass
weevil. First and foremost, any steps that
reduce the amount of annual bluegrass in the
critical areas (edges of fairways, greens, tees
and collars) will reduce annual bluegrass wee-
vil activity or at least minimize damage. Even
though the annual bluegrass weevil will feed
on creeping bentgrass, it strongly prefers
annual bluegrass as a host, and damage is
much more evident on annual bluegrass.
stands reason that reducing annual blue-
grass will reduce evidence of annual bluegrass
weevil activity. (Unfortunately, the annual
bluegrass weevils may still be there, but at least
their feeding will not be as obvious.)

The annual bluegrass weevil is one such
insect. Many superintendents in the New
York City area apply insecticides three to five
times each season to try to minimize damage
from the annual bluegrass weevil. For nearly
30 years, the materials of choice have been
chlorpyrifos (Dursban) or one of the
pyrethroids, such as bifenthrin (Talstar),
cyfluthrin (Tempo), lambda-cyhalothrin
(Battle or Scimitar) or deltamethrin
(Deltagard). Most superintendents would like
to be able to eliminate one or more of these

The annual bluegrass weevil
often referred as the

Hyperodes weevil, has been a major insect
pest on golf courses in the metropolitan New
York City area for more than 40 years. The
larvae feed inside the stems of annual blue-
grass and some creeping bentgrass stands and
then move the crown of the plant, where
they sever stems and kill plants outright. (The
biology of the insect and a brief explanation
of the traditional control strategies appeared
in the May 2005 issue of GeM.)

During the last 40 years, turf management
techniques have changed tremendously on
golf courses throughout the United States.
Mowing heights have been reduced precipi-
tously. Green speeds in the late 1970s were
measured at about 8 feet on the Stimpmeter
- and that was on high-end private courses
hosting professional tournaments. mowing
heights have decreased, physiological stresses
have led to additional challenges for the turf-
grass. These plants are less able withstand
pressure from insects or diseases. The end
result is that some insects that were minor
nuisances in the 1960s have become major
pests in the 1990s and early 21st century, sim-
ply because the turf grass is being grown at
such low mowing heights and has less recu-
perative potential.



(Figure 1). The nematodes then reproduce in
the insect cadaver, and infective juveniles
move away in search of additional victims
(Figure 2). Several species of nematodes are
commercially available. We have tested two of
those nematodes over the years.

is available from
several suppliers. We first tested it in the late
1980s, using a golf course sprayer to treat large
sections of fairways with a standard applica-
tion rate of one billion nematodes per acre.
The results were very disappointing, and we
did not return to nematode investigations
until the late 1990s. In 1999 we applied

(formulated as Millenium by
Certis U.S.A.) in small plots on a golf course
in Westchester County, N.Y. We treated the
plots on April 20, and one set of plots received
a follow-up application on May 4. We used
the labeled rate of nematodes (one billion per
acre) and returned to sample the area in early
June. These dates all fit the typical phenolog-
ical pattern: the applications were made
shortly after full bloom, and plots
were analyzed just after horse chestnut full
bloom. None of the treatments reduced larval
populations significantly compared to the
untreated controls. Most of the treatments
only reduced annual bluegrass weevil popula-
tions 20% or less. However, we conducted the

study at a second site (same dates of applica-
tion and sampling) and found that an appli-
cation of two billion nematodes per acre
provided almost 50% control of the annual
bluegrass weevil larval population. This was
still not significantly different from the con-
trol, but was encouraging.

We suspect that the level of control was
compromised in part because the soil temper-
atures were still quite low (around 50 F [10
CD at the time of application. Most nema-
todes are sensitive to cold temperatures, and
the nematodes used in this study may have
been fairly quiescent at the time of the appli-
cation. But applications made in the summer
are even more risky because most nematodes
are very sensitive to high temperatures and low
humidity and desiccate quickly. Therefore, it
is difficult to time an application that makes
sense relative to the insect life cycle when the
temperatures are favorable. In addition, appli-
cations might have been more effective if they
had been delayed until after adults had finished
laying eggs so that young larvae were present.

is another
species of nematode that is available commer-
cially and shows activity against Japanese bee-
tle grubs, among other insects. We were
hopeful that it might be better adapted to the
annual bluegrass weevil, so we conducted two

field trials in 2001. At one site, we applied
nematodes at a rate of one or two billion
nematodes per acre, and we treated on either
May 8, when small larvae were present, or
May 23, when most insects were medium-
sized larvae. We collected samples on June 5,
when most of the insects were large larvae and
pupae. In that test, none of the treatments
reduced larval populations significantly. The
most effective combination was two billion
nematodes per acre applied on May 8, and it
only provided 30% control.

We also included the same nematodes (the
"All" strain, supplied by Koppaert) at another
site, but only treated on May 23. The
untreated controls had 135 larvae/square foot
(l,458/square meter). The higher application
rate reduced the population 47%, which was
statistically significant, but there were still 72
larvae/square foot (778/square meter) in the
nematode-treated plots. This level of infesta-
tion is at the upper end of the accepted
threshold for this insect, and these plots
showed evidence of damage.

We are hopeful that we can find an appro-
priate combination of nematode and applica-
tion date. For now, the field trials we have
conducted suggest that we need to do a lot more
work. There are various ecotypes or strains of
some of these nematodes that are adapted to
cooler climates, and a couple of species have
shown promise against other similar insects, so
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