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What’s up with the
annual bluegrass
weevil in the North?

The annual bluegrass weevil has established itself
in eastern Canada in areas where pesticide use is

strictly controlled.

The annual bluegrass weevil (Listronotus mac-
culicollis Dietz) (Coleoptera: Curculionidae), for-
merly “Hyperodes weevil,” is considered a native
pest of close-cut annual bluegrass (Poa annua L.)
on golf courses in northeastern North America.
This insect can also feed on creeping bentgrass
(Agrostis palustris Huds.), but damage is usually
most severe on annual bluegrass. Young larvae
feed inside turfgrass stems, whereas later instars
feed externally on turfgrass crowns. A single
larva can kill as many as a dozen plants during its
development and locally trigger turfgrass yellow-

Annual bluegrass weevil

ing. Annual bluegrass weevil adults cause little or
no significant damage by partially chewing leaf
blades.

ABW in North America

Annual bluegrass weevil turfgrass damage was
first reported in 1931 in Connecticut. From 1957
to 1967, damage was observed mainly in the met-
ropolitan New York City area and later through-
out much of New York State. Annual bluegrass
weevil specimens from several states (Illinois,

Indiana, Massachusetts, Michigan, New York,

Left: Annual bluegrass weevil as an adult (top), larva (bot-
tom left) and pupa (bottom right). Photos by Stefano
Campagnaro

Above: Annual bluegrass weevil damage to golf course
turf. Photo by Elisabeth Taschereau
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Ohio, Wisconsin, Louisiana, Mississippi, Cali-
fornia, Oklahoma, Texas, Alaska, Idaho, Nevada,
Oregon, Colorado, Minnesota, Nebraska, Wyo-
ming) have been collected and reported officially
(5), but the species has been observed from more
than 40 states by superintendents and turfgrass
managers.

In the U.S., damage caused by this insect so ¢

far appears to be limited

to golf courses in Con-
necticut, Delaware, Mary- =
land, Massachusetts, New
Hampshire, New Jersey, New
York, Ohio, Pennsylvania, Rhode Island,
Vermont, Virginia and West Virginia.

Based on information in the Canadian
National Collection of Insects, Arachnids and
Nematodes (4), in Canada, the annual blue-
grass weevil has been reported officially only in
Alberta, British Columbia and Quebec. However,
annual bluegrass weevil is known to be a major
turfgrass pest in Ontario (7). The distribution
of the annual bluegrass weevil in this province is
not clearly determined, but it is definitely active
in southwestern Ontario (Pam Charbonneau,
turfgrass specialist, Ontario Ministry of Agricul-
ture, Food and Rural Affairs, personal commu-
nication). Furthermore, populations of annual
bluegrass weevil were scouted during 2007 in
the Ottawa area, including U.S. border locations
such as Cornwall and Prescortt.

Recent studies have shown that annual blue-
grass weevil is widely distributed throughout
Quebec. Most significant populations are located
in the Montreal area, and only superintendents
from this area currently report annual bluegrass
weevil damage. A significant population was
found on a golf course north of the 48th par-
allel and also in the Quebec City area. In gen-
eral, annual bluegrass weevil populations on golf
courses in Quebec were relatively low. Only a few
golf courses showed populations near or above the
damage threshold of 10-40 larvae/1.1 square feet
(0.1 square meter).

In Atlantic provinces, superintendents did not
report annual bluegrass weevil damage (Vimy
Glass, research coordinator, Atlantic Turfgrass
Research Foundation, personal communication).
In western Canada, this insect is not an impor-
tant turfgrass insect pest (2).

ABW seasonal ecology

Two or three generations per year and occa-
sionally a partial fourth generation occur dur-
ing warm summers on golf courses in the met-

States with weevils

&/ British
§ Columbia
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©Idaho T
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Wyoming G

Nevada - Nebraska

—n Colorado

California

-
A Oklahoma
[y —
Mississippi
Texas i

Louisiana -

wania

Distribution and damage area (green zone) of the annual bluegrass weevil in North America. Map based
on information from earlier research (4,5) and damage reported by superintendents and turfgrass

managers. lllustration by K. Neis

ropolitan New York area, with damage observed
in late May and early June and again from early
July through August. Typically, damage from the
first generation is located mainly along the edges
of the greens, tees and fairways, whereas damage
from the second generation is found anywhere in
these areas, but is often less severe. The develop-
ment of the first generation (the one that develops
as a result of spring oviposition of overwintered
adults) is somewhat synchronized so there is a dis-
tinct peak in larvae activity in late May or early
June. But from that point on, generations overlap
a lot, so that, for example, adults from the first
generation can be found alongside larvae or pupae
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of the second generation.

In Quebec, annual bluegrass weevil generally
completes two generations per year on golf courses
(Figure 1). Overwintered adults are present on golf
greens from the end of April to the first week of
May. The first generation of adults is generally
observed on greens from the end of June to the
first week of July, and they are usually less abun-
dant than the overwintered adults. The second
generation of adults is found from mid-August
to the end of the season, until their movement to
overwintering sites such as leaf litter under trees or
other sheltered sites along borders of golf courses.

ABW seasonal ecology
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Figure 1. Seasonal ecology of the annual bluegrass weevil in three cities in eastern Canada. The
insect completes two generations per year on golf courses. Overwintered adults are present on
greens from the end of April to the first week of May, and the first generation of adults is present
from the end of June to the first week of July. The second generation is present from mid-August to

the end of the season.

118 GCM March 2008

Larvae are observed on golf courses in mid-
June (first generation) and in early August (second
generation). Even though the average monthly
temperature is usually lower in Quebec City than
in Montreal and Ottawa, two larval peaks were
recorded in 2006 and also 2007 (Table 1).

Interestingly, at the only golf course where
annual bluegrass weevil was found east of Quebec
City (north of the 48th parallel), data suggest only
one generation per year. The seasonal ecology of
annual bluegrass weevil in Quebec was therefore
similar to what has been suggested in Ontario (7).
No information for other Canadian provinces is
available because of the low population or absence
of the annual bluegrass weevil.

Options for controlling ABW
Insecticidal control

In the U.S., several insecticides are available
to manage the annual bluegrass weevil. The tra-
ditional approach has been to apply a product that
stays bound in the thatch to target adult activity
in the spring. The application should be made
between Forsythia full bloom and dogwood full
bloom, using Dursban (chlorpyrifos; Dow Agro-
Sciences) or a pyrethroid. The application should
be watered-in lightly, with only one or two passes of
the irrigation head. Recent field trials have shown
at least three products can be used to target larvae
in the first generation. These applications should
be made as soon as damage becomes apparent or
larvae are noticed during routine scouting efforts.

The products that have been reasonably con-
sistent include Dylox (trichlorfon; Bayer Crop Sci-
ence), Conserve (spinosad; Dow AgroSciences)
or Provaunt (indoxacarb; DuPont). Each of these
products has a different mode of action and has
been tested in several locations against the first gen-
eration of larvae. Less information is available on
how well they might work in July or August appli-
cations to control the second generation of larvae.

In Canada, fewer chemical products are avail-
able to target the annual bluegrass weevil on golf
courses. The only active ingredient currently reg-
istered in Canada for the annual bluegrass weevil
is chlorpyrifos (6). Even though the annual blue-
grass weevil is widespread in Quebec and Ontario,
this insect causes only sporadic damage on golf
courses. This situation combined with a Cana-
dian registration process that imposes additional
cost and time may explain why pesticide compa-
nies have registered few products to control the
annual bluegrass weevil in Canada.

Integrated pest management
The implementation of an IPM strategy for golf


<<
  /ASCII85EncodePages false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressPages false
  /ConvertImagesToIndexed true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.10000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.10000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>

>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


Synapse Prepare
Banta_InDesign_090704:Banta_InDesign_090704
QuarkXPressª settings can't be modified by the user
InDesignª Print Style: Banta_PS_CMYK.prst
Distiller Job Options: Creo PDF Pages.joboptions
PitStop Profile: Banta_081804.ppp
PitStop Actions: SynapseLogo.eal
User can add info annotations into resulting PDF
Distiller annotations will be added into resulting PDF
Job Info annotations will be added into resulting PDF
Directive annotations will be added into resulting PDF
�

Job Name:   
Job Number:   
Proof Due:  Thu, Jun 8, 2006
Final Due:  Thu, Jun 8, 2006
Company:  Golf Course Management
Contact:  Roger Billings
Address:  1421 Research Park Drive
City:  Lawrence
State:  Kansas  Zip:  66049  Country:  USA
Office Phone:  785-832-4432
Email:  rbillings@gcsaa.org
�


courses is certainly beneficial for optimizing control
of the annual bluegrass weevil. Basic knowledge of
the insect’s biology gives superintendents key man-
agement tools for controlling annual bluegrass

Average temperatures for eastern Canada

Average monthly temperature*

weevil. Thus, CGR, the Coalition for Responsible Minimum Maximum
Golf in Queb'ec (regrouping six associations of the T oo F C F C
golf industry in Quebec: Canadian Society of Club ) i

Managers-district Quebec, Golf Quebec, Quebec | [4949'N,7567"W | Ottawa 54 | -148 79.5 26.4
Golf Superintendents Association, Quebec Turf- | |4545'N,7418'W | Montreal 32 | -16.0 80.1 26.7
grass Research Foundation, National Golf Course 46°54'N, 71°90'W | Quebec 23 165 770 251
Owners Association Canada-district Quebec, and 4837'N.6870'W | Rimouski 57 157 738 23

Royal Canadian Golf Association), and the Cana-
dian Turfgrass Research Foundation in collabora-
tion with researchers from Agriculture and Agri-

* Average daily temperature are from Canadian Climate Normals 1971-2000. Data
source: Environment Canada www.climate.weatheroffice.ec.gc.ca; average monthly
temperature for January (coldest) and July (warmest) based on a 30-year period. F,

Food Canada started a research project in 2005 on
turfgrass insect pests, including the annual blue-
grass weevil.

One objective of this research is to provide
superintendents with daily information from
April to November on the seasonal development
and abundance of major turfgrass insect pests for
different areas in Quebec and Ontario. Research
technicians are collecting these scouting data on
golf courses involved in the research project. The
data collected are transferred on a Real-Time
Alarm System (RTAS) available on a Web site
(www.golfresponsible.org). Two-year data are
now available on the RTAS and represent a pow-
erful tool for superintendents and researchers to
improve their knowledge and management of
turfgrass insect pests. For instance, the RTAS is
helpful for superintendents trying to determine
precisely the best timing of control for the annual
bluegrass weevil in a specific area and evaluate
whether an application is needed considering the
abundance year after year. For the annual blue-
grass weevil, five-year data are already part of the
RTAS with a predictive model applicable to east-
ern Canada.

In Canada, particularly in Quebec where
legislation and regulations are more restrictive,
superintendents are required to reduce chemical
pesticide inputs and every three years must pres-
ent a pesticide reduction plan to the Quebec Min-
istry of Environment (Ministere du Développe-
ment durable, de 'Environnement et des Parcs
du Québec). This situation heavily influences the
management strategies employed by superinten-
dents against turfgrass insect pests. For instance,
targeting annual bluegrass weevil adults in spring
is not recommended unless superintendents can
prove the golf course has a history of serious
annual bluegrass weevil damage.

Biological control
Because only one chemical product is cur-

Fahrenheit; C, Celsius.

Table 1. Average minimum and maximum temperature for cities in eastern Canada.

rently registered for annual bluegrass weevil on
golf courses in Canada, there is certainly a need
for additional products and perhaps a great oppor-
tunity for alternative control methods such as bio-
logical agents. Recent studies on the potential of
entomopathogenic nematodes to control annual
bluegrass weevil have shown that these biological
agents can provide significant control of annual
bluegrass weevil larvae under field conditions and
cause significant mortality (3).

Several turf entomologists in the northeast-
ern United States are collaborating to refine our
understanding of how to use entomopathogenic
nematodes most effectively. In a field trial con-
ducted in Massachusetts in 2007, Steinernema car-
pocapsae reduced larval populations significantly
when applied at the time that annual bluegrass
weevil larvae were mostly third and fourth instars
(mid to late May in Hartford, Conn.). How-
ever, the same nematode applied 10 days earlier
did not reduce populations sufficiently, nor did
the other two nematode species included in the
trial. Clearly, we need more field data, investigat-
ing several different application dates, locations
and techniques, before we will be able to recom-
mend entomopathogenic nematodes to control
the annual bluegrass weevil consistently.

ABW population fluctuations
U.S. populations

In the U.S., annual bluegrass weevil popula-
tions vary from one year to another. Earlier in this
decade, populations appeared to be quite low in
parts of the northeastern U.S., but populations
in many locations in 2007 were the highest we
have seen in 35 years. We suspect an unusually
warm period in January 2007 somehow resulted
in higher winter survival than “normal,” but we

March 2008 GCM 119
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The research says

=2 The annual bluegrass
weevil has been officially reported
in 20 states in the U.S. Although
it has been officially reported only
in Alberta, British Columbia and
Quebec in Canada, it is known to
be a problem in Ontario.

=> U.S. golf courses have
three or four generations of ABW
annually, but courses in Canada
have only two generations.

=> Several pesticides are
options for ABW control in the U.S.,
but tighter restrictions in Canada
leave only one traditional pesticide
for ABW control. In Canada, the
Coalition for Responsible Golf,
the Canadian Turfgrass Research
Foundation and others are working
to establish viable IPM programs
for insect control.

=> Entomologists in the U.S.
are trying to develop ways to use
entomopathogenic nematodes to
control ABW.
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really don’t know why the numbers were so high
last year. The potential exists for high populations
in 2008, in part because there were more weevils
entering this winter than “normal,” and in part
because we've already had a warm period similar
to the one experienced in January 2007.

On most golf courses the larval populations
are highest in June, and then the population
seems to decline slowly but steadily through the
summer. Damage often is most noticeable in late
May or June, because the population is more syn-
chronized, and is mostly in the larval (damaging)
stage. In July and August the population is spread
out, with adults, small larvae, medium larvae,
large larvae and pupae occurring side-by-side, so
there is a dilution of the number of insects actu-
ally feeding. However, every so often we see golf
courses where the damage gets progressively worse
through the summer, in part because the annual
bluegrass weevil population is increasing and in
part because turf stress is increasing.

Canada populations

In Canada, it is actually difficult to prove
whether annual bluegrass weevil populations
increase over the years. Data collected in Quebec
since 2001 do not indicate a significant increase
of this insect on golf courses over the years. How-
ever, some observations showed that annual blue-
grass weevil is becoming a more prevalent pest on
some golf courses. Data from the pesticide reduc-
tion plan submitted to Quebec Ministry of Envi-
ronment (Ministere du Développement durable,
de ’Environnement et des Parcs du Québec) in
2006 indicated that annual bluegrass weevil is the
third most important insect pest on golf courses
in Quebec (1). We now have a clear picture of the
annual bluegrass weevil situation in eastern Can-
ada, and keeping track of this pest will allow us to
know more about its distribution and pest status.
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