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Annual Bluegrass Biology
and Control

nnual bluegrass(Poaannual..) isoneof themost persistentand

troublesomeweedsof high-maintenancecool seasonandwarm

season turfgrasses. It is well adapted to close mowing, high
nitrogen fertilization, frequent irrigation, and compacted soils, andisa
primary invader in damaged or open areas. Consequently, itissometimes
maintained as a monoculture (if you can’t beat it—join it?) but requires
Intensive maintenance and frequent fungicide treatments. It isgenerally
considered a weed in intensively managed turf because it is a prolific
seedhead producer, susceptible to heat, drought and many diseases, and
is unsightly when mixed with other grasses. =

Theclimate, location, level of theinfestation,
and management of the turf infested with annual
bluegrasswill determine the most appropriate and
effectivemethodsfor managing thispest. Thefirst
and most important step in attempting to control
any weed is to first identify it and understand its
lifecycle.

Biology and Life Cycle

Poa annua is classified into two major plant
typesor subspecies: annual (Poaannuassp. annua)
and perennial (Poa annua ssp. reptans). The pri-
mary differences between the subspecies are the
root system, growth habit, seed production and, of
course, the life cycle (Table 1). Within each sub-
species, are biotypes which differ in subtle ways.
For example: abiotypecollectedfromfairway turf
may not survive the close mowing on a green;
whereas, the biotype from the green will survive

fairway conditions but may be less competitive at
the higher mowing height. Clearly, the most im-
portant difference affecting control decisions is
the differencein thelife cycle—annual vs. peren-
nial. The perennial subspeciesis more difficult to
control because of its ability to survive summer
heat and drought, which would kill the annual
subspecies, by entering a summer dormancy and
resprouting when weather is more conducive to
growth. Another difference worth noting is seed
dormancy. Seed of the perennial subspecies have
no dormancy requirement and can germinate at
any time of year. In contrast, seed of the annual
biotype must go through an after-ripening period
which delays germination to the late summer or
early fall (and sometimesin early spring).
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Annual bluegrass (Poa
annua L.) is one of the
most persistent and
troublesome weeds of
high-maintenance cool
season and warm
season turfgrasses.

Annual Bluegrass

continued from cover

Control Methods

After annua bluegrass has been correctly
identified as the annual or perennial subspecies,
control methods can be considered. Three meth-
ods employed to control annual bluegrass are
cultural, chemical and biological. To achieve
satisfactory control acombination of these meth-
ods may be necessary. Cultural control methods
utilizemanagement practi cesthat favor thegrowth
of desirable turfgrasses while reducing the vigor
and competitiveness of annual bluegrass. These
management practices which may be adjusted
include fertilization, mowing height and equip-
ment, irrigation, and aerification. The primary
chemical control methods, herbicides and plant

Table 1. Comparison of Poa annua ssp. annua and Poa annua ssp. reptans.

Annual
Subspecies

Perennial
Subspecies

shallow root system

strong fibrous root system

erect growth

prostrate growth

produces seedheads
in May and June

produces seedheads
several times per season

one life cycle
in one season

one life cycle
in several seasons

The climate, location, level
of infestation, and
management of the turf
infested with annual
bluegrass will determine
the most appropriate and
effective methods for
managing this pest.
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growthregulators, either kill or suppresstheweed.
The biological control method uses a bacterium,
Xanthomonas campestris pv. poannua; however,
itisdtill in the research and development phase.

Cultural Control

Weed management via cultural methods re-
quires careful planning, close observation and
patience. The key to managing turf isto keep the
desirable species as healthy aspossiblein order to
favor itsgrowth over theweed (Table 2). Thefive
steps for reducing annual bluegrass competition
include:

1. Prevent or reduce compaction,
2. Avoid excessirrigation,

3. Avoid excess N fertilization,
4. Clipping removal, and

5. Proper mowing height.

Excess moisture and traffic induce compac-
tion and shallow rooting, conditions which favor
annual bluegrass. Lightweight mowersand traffic
reduction reduce compaction while core cultiva-
tion relieves compaction. Good soil structurewill
provide better drainage and water and air penetra-
tion. Thisencourages better root growth and com-
petition in the desirable turfgrass species.

Proper irrigation alleviates excess moisture,
providing better soil aeration and consequently
better root growth. Also less irrigation in the
spring and fall may reduce annual bluegrass seed

Annual Bluegrass

apple-green color; plants thrive in cool weather,
seeding abundantly atlawn and putting green heights

germination.

Reduced nitrogen (N)
fertilization is the key to re-
ducingannual bluegrasscom-
petition. Creeping bentgrass,
a desirable turfgrass, grows
best under lower fertilization,
incomparisontoannual blue-
grass which grows best un-
der high fertilization (Table
2). In some situations, iron
(Fe) may be used for turf
“greenup” instead of higher
N rates. Other advantages of
lower N fertility areincreased
greenspeedandreducedclip-
pings. Under certain condi-
tions, low phosphorus rates
havebeen observedtoreduce
annual bluegrass growth by
reducing its ability to com-
pete with desirable turfgrass
Species.

Mowingheight may also
serveasaPoaannual . man-
agement tool. Annual blue-
grass is a very “plastic”

boat-shaped tips
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species; in other words, it can adapt to a wide
variety of conditions, including mowing heights
from 1/8 inch to 3 inches. In a mixed stand of
annual bluegrass and creeping bentgrass, close
mowing, lessthan 3/16 inch, will promote annual
bluegrass. Higher mowing heights will tend to
favor the more desirable turfgrasses over annual
bluegrass; however, annual bluegrass can persist
at most any mowing height aslong asthedesirable
turfgrassis not growing vigorously. The key here
is to select the optimum mowing height for the
desirable turfgrass.

Clipping removal may reduce annual blue-
grasscompetition by reducing its seed reservoir. It
may alsoreducenitrogenfertility by removing that
nitrogen released by the decomposition of grass

clippings.

Chemical Control

Chemical control of annual bluegrassincludes
the use of plant growth regulators and pre- and
postemergence herbicides. Plant growth regula-
tors provide Poa annua suppression, cover reduc-
tion, and reduced competition to allow conversion
toamoredesirableturfgrass. Paclobutrazol, Scott’s
TGR, istheonly plant growth regulator registered
in New York state for annual bluegrass suppres-
sion in creeping bentgrass turf (Table 3). When
annual bluegrass is suppressed, the resulting ir-
regular growth may reduce playing quality.
Paclobutrazol may al sodiscolor desirableturf when
applied incorrectly or at the wrong time of year.
Injury has also been observed when heavy rain or
irrigation have moved the granules to puddles,
thus concentrating the herbicide in a small area.

Research in New York has found that using the
lower labeled rate at the spring application will
minimize discoloration.

Preemergence herbicides work well on Poa
annua ssp. annua but have been ineffectivein the
management of the perennial subspecies, Poa
annua ssp. reptans because (a) no seed dormancy
resultsin an extended season for germination, (b)
plants may spread by tillering, and (c) the peren-
nia life cycle does not allow for preemergent
control. For thesereasons, preemergent herbicides
arerarely used for annual bluegrass control in the
Northeastern U.S.

Postemergence herbicides control seedling
annual bluegrass, reduce seedhead production,
suppress established plants, or provide total veg-
etation control. Ethofumesate, Prograss, is a
postemergent herbicide labeled for controlling
seedling Poa annua in perennia ryegrass, Ken-
tucky bluegrassand creeping bentgrass. It also can
suppressestablished annual bluegrass. Best results
have been obtained in perennia ryegrass where
higher ratesmay be used. Ratesof application high
enough to control established annual bluegrassin
one season will injure other turfgrass species. In
Kentucky bluegrass or creeping bentgrass mul-
tiple applications of < 0.751b ai/A, applied in the
fall and carried out over severa years has ad-
equately suppressed annual bluegrass. Some vari-
ability in turf and weed responses has been ob-
served.

Calcium arsenate applied at high rates con-
trols established annual bluegrass, but it is cur-
rently only registered for use in New York and

continued on page 6

Table 2. Conditions which promote Poa annua ssp. and desirable turfgrass species.

Poa annua ssp.

Creeping Bentgrass

Kentucky Bluegrass

Perennial Ryegrass

desirable species

annual bluegrass

annual bluegrass

Moisture wet moderate moderate moderate

Soil Conditions compacted uncompacted uncompacted uncompacted

Core Cultivation decreases competition|increases competition |increases competition increases competition
relative to relative to relative to relative to

annual bluegrass

Nitrogen Fertility

high
= 4 Ibs/1000 fe2yr

moderate
2 to 3 lbs/1000 ft/yr

low to moderate
1 to 3 Ibs/1000 ft2/yr

high
= 4 Ibs/1000 fe2yr

Mowing Height

lower than the
recommended height
for desirable species

low
5/32 to 5/8 inch

high
2 to 3 inches

moderate to high
0.5 to 2.5 inches

Clipping Removal (Poa ssp.)

decreases competition
relative to
desirable species

increases competition
relative to
annual bluegrass

generally, no effect

generally, no effect

pH

6.0-7.0

5.5-6.0

6.0-7.0

6.0-7.0

Annual bluegrass is a
very “plastic” species;
in other words, it can
adapt to a wide variety
of conditions.

Reduced nitrogen (N)
fertilization is the key to
reducing annual bluegrass
competition.

Preemergence herbicides
work well on Poa annua
ssp. annua but have been
ineffective in the
management of the
perennial subspecies.
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Where annual bluegrass

comprises greater than

50% of the turf, complete

renovation is often

best method of controlling

the

it, though you should

determine the underlying

reason for the weed’s

success and correct it first.

Annual Bluegrass

continued from page 5

Indiana. Inthesoil thechemistry of thearsenateion
issimilar to that of the phosphateion and the plants
cannot distinguish between the two. As levels of
arsenate build up, the plants takes up more. When
atoxic threshold is reached, the annual bluegrass
will dieout. Disadvantagesinclude: highratesare
necessary for control, sudden loss of Poa when
toxic levels are reached, and long-term adverse
effects on soil phosphate fertility.

Mefluidide (Embark) may be used for annual
bluegrass seedhead suppression in Kentucky blue-
grass, perennia ryegrass or fescue turf, including
golf course fairways. Some discoloration of desir-
ableturf may occur, but can be minimized by using

lower rates. Careful rate selection and application
is needed to achieve adequate annual bluegrass
seedhead suppression without adversely affecting
the desirable grasses. Application uniformity is
also essential. Avoid skips which may leave con-
spicuous stripes of seedheads through an other-
wise uniform turf.

Where annual bluegrass comprises greater
than 50% of the turf, complete renovation is often
the best method of controlling annual bluegrass.
Apply glyphosate (Roundup), at 2Ibai/A. Slit seed
into the dying turf one week later. Before imple-
menting such a drastic course of action, try to
determinethe underlying reason(s) for the success

Table 3. Herbicides and plant growth regulators used to control or suppress Poa annua L.

Chemical* Type? Rate (ai/A) |NY? Effect on Poa annua Comments
Flurprimidol (Cutless) PGR 1/2t0 3/4 Ib N growth suppression Apply in late spring and again in early fall.

Overseed 2-3 weeks after treatment.
Mefluidide (Embark) PGR | 1/16to1/8Ib | Y seedhead suppression Apply in spring before seedhead emergence.

Use spray marker to avoid skips and overlaps.
Paclobutrazol (Scott’s TGR) | PGR 1/3to 3/4 b Y growth suppression Apply in fall and spring. Late fall treatments may
kill Poa too quickly.

Benefin (Balan) PRE 11/2t02Ibs Y controls germinating seedlings May affect overseeding or reseeding.
Bensulide (Betasan, Lescosan) PRE 12.6 Ibs Y controls germinating seedlings May affect overseeding or reseeding.
Dithiopyr (Dimension) PRE | 0.38t03/41bs | N controls germinating seedlings May be used on bentgrass greens,tees & fairways.

May affect overseeding or reseeding.
DCPA (Dacthal) PRE 15Ibs Y controls germinating seedlings May affect overseeding or reseeding. Do not use in Suffolk Co. NY.
Isoxaben (Gallery) PRE 3/4t011b N suppression; no effect May increase competitive advantage of bentgrass.

on established grass
Oxadiazon (Ronstar 2G) PRE 4 Ibs Y controls germinating seedlings Do not apply to greens or tees. May affect overseeding or reseeding.
Pendimethalin PRE [11/2t021/41lbs| Y controls germinating seedlings May affect overseeding or reseeding.
(So. Weedgrass Ctl, Pre-M)
Prodiamine (Barricade) PRE | 1/2t012/31lbs | N | controls germinating seedlings May affect overseeding or reseeding.
Calcium arsenate (Turf-Cal) | POE 28 to 500 Ibs Y controls germinating & Rates depend on soil type & history. Apply in early fall and/or
followed by established plants early spring. Caution: rapid Poa loss & altered P fertility.
2.81010 Ibs
Ethofumesate (Prograss) POE 3/4t0 2 Ibs Y postemergent control of Use the low rate on Kentucky bluegrass, bentgrass or fescue.
seedlings & suppression of The high rate is for use on perennial ryegrass only.
established annual bluegrass Expect some yellowing on desirable turf.

Glyphosate (Roundup) POE 2 Ibs Y Total vegetation control For total renovation. Reseed 1 week after treatment.
Fenarimol (Rubigan) FUNG 2 3/4 Ibs Y growth suppression Apply after flowering & continue applications @ 2-3 week intervals.

herbicidal properties.

1 Plant growth regulators and herbicides are listed as chemicals.

3 This column defines whether the chemical is labeled for use in New York state; Y=yes, N=no.

2 This column defines the type of chemical: PGR=plant growth regulator; PRE=preemergence herbicide; POE=postemergence herbicide; and FUNG=fungicide with

These suggestions are not a substitute for pesticide labeling. Read the label before applying any pesticide.
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of the weed. If you do not correct the underlying
problem, annual bluegrass will return.

Biological Control

Because cultural and chemical control meth-
ods have beenineffective, biological control isthe
next area of exploration. The bacterium,
Xanthomonas campestris pv. poannua, was iso-
lated from diseased turf in Michigan and is cur-
rently being investigated as a potential biocontrol
agent for thisweed. It isthought to be endemic to
most stands of Poa annua L., but at population
levelsinsufficient to cause disease. Mycogen Cor-
poration of San Diego, California, is developing
this bacterium as a biological control agent.

Xanthomonas campestris pv. poannua has
been found in turf from the West coast of Califor-
niatoNew Y ork tothesouthern statesof Texasand
Louisiana. Thisbacteriumisafacultative parasite
which means that it only kills plants when the
conditionsare favorablefor disease devel opment.
Plant death is caused by avascular wilt; the bacte-
rium plugs the xylem, stopping the flow of water
and nutrients.

Xanthomonas campestris pv. poannua re-
guiresawoundto enter theplant and causedisease.
Thisreguirement makestheuseof thisorganismin
turf ideal because of frequent mowing.

Xanthomonascampestrispv. poannuaismore
effectiveon Poa annua ssp. annuathan Poaannua
ssp. reptans. Experimentsin thefield suggest that
its effectivenessis largely dependent on environ-
mental factors, such as temperature and drought
stress. Gradual conversion from annual bluegrass
to amore desirable speciesis possible with proper
application timing and rates. Good cultural man-
agement practices enhance the effectiveness of
biological control. Further researchisnecessary to
develop this bacterium as a commercia product
for annual bluegrass control.

For best results in controlling or managing
Poaannual ., useturfgrassmanagement practices
that encourage growth of the desirable speciesand
reduce the competitiveness of this pest, annual
bluegrass. To obtain acceptablelevelsof control it
is necessary to integrate the cultural and chemical
control options. Reduce and alleviate compaction,
optimize N fertility and irrigation, collect clip-
pings, choose proper mowing heights, and inte-
grate PGR treatments where possible. Also, with
any annual bluegrass management program, it is
essential to overseed with the most well adapted
desirableturfgrassspeciesand varietiesfor thesite

and use.
NaNncy D. WiLtiams AND JoserH C. NEAL
DepT. OF FLORICULTURE AND ORNAMENTAL HORTICULTURE

Pest Watch

continued from back cover

Weeds

Thereareacoupleof weedsthat are best dealt
with in the spring. In areas where annual grasses
such as crabgrass and goosegrass are a problem,
preemergence herbicides need be applied before
the grasses germinate in early spring. Consult the
Pest Management Recommendationsand theprod-
uct labels for specific recommendations.

Veronica filiformis is a difficult to control
broadleaf weed. The best chemical control is to
apply Dacthal when the flower isin full bloom. It
may take a month for symptoms to occur.

These are the most likely pests you will have
todeal withthisspring. Asinany pest management
program, be sure to properly identify the pest, se-
lect amaterial labeled for the pest, and then apply
at the proper rate in accordance with label direc-
tions.

NorMAN W. HUMMEL, Jr
DepT. OF FLORICULTURE AND ORNAMENTAL HORTICULTURE

A A sod installation
at Cornell University.

v Sod covers a
picturesque golf
course.

Annual Bluegrass
is a troublesome
weed on sod
farms and golf
courses.

For best results in
controlling or managing
Poa annua L., use turfgrass
management practices that
encourage growth of the
desirable species and
reduce the competitiveness
of this pest.
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