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Goosegrass and smooth crabgrass (shown above) are two of the most common weeds found in warm-season
turfgrasses. Specific management practices lead to aesthetically appealing turfgrasses.

he first step in a weed manage-
I menl program is to produce a
healthy vigorous turf, one com-
petitive with weeds. This may be
done by matching proper warm-sea-
son turfgrass species or cultivars with
their intended use—whether a home
lawn, athletic field, commercial land-
scape or golf course fairway.
Grass selection may also be related
to its intended level of management

(amount and frequency of fertiliza-
tion, needed irrigation and mowing
height and frequency).

Insect and disease problems
should also be reduced.

Once these practices have been put
into action, the turf manager is ready
to consider the need for pre-emer-
gence herbicides.

Frequently, the need should be de-
termined by observations made on

the site the previous season. Applying
pre-emergence herbicides year after
year without any consideration to the
existing weed problems is not good
management. Carefully selecting spe-
cific management practices leads to
an aesthetically appealing and ser-
viceable warm-season turfgrass.

Available herbicides

Pre-emergence herbicides are the
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backbone of a weed management
program., They are primarily used
for the control of smooth and large
crabgrass and goosegrass, though
many will control certain other
summer annual weedy grasses.
Also, they provide pre-emergence
control of annual bluegrass when
applied in the fall.

A number of herbicides or her-
bicide combinations are registered for
pre-emergence use in established
warm-season turfgrasses (Table 1).
This listing contains examples of
common and trade names of pre-
emergence products.

Many herbicides are also formu-
lated on fertilizer carriers. Certain
herbicides are limited to use by pro-
fessional turf managers which can be
determined by reading the label.

Oxadiazon (Ronstar) is not regis-
tered for use on home lawns. Two ad-
ditional herbicides, dithiopyr (Di-
mension 1EC) and prodiamine
(Barricade 65 WDG) may be registered
for use in the 1991 season.

The emphasis is on application to
established turfgrass because none of
the herbicides are registered for appli-
cation at time of sprigging, sodding or
seeding warm-season turfgrasses.
There is one exception, however:
siduron may be used when sprigging
zoysiagrass.

Herbicide selection

When selecting a herbicide, first con-
sider turfgrass tolerance (Table 2) and
the grassy weeds present on the site.
Then consider the effectiveness of the
herbicides on those weeds (Table 3).
The method or ease of application
may also influence the choice in addi-
tion to safety and cost.

Perhaps one overlooked factor is
the tolerance of trees and ornamen-
tals in the landscape. Most labels list
tolerant ornamental species. This

Common Name Company

Alrazine
Benefin

Benefin + oryzalin
Benefin + trifluralin
Bensulide

Bensulide + oxadiazon
DCPA
Napropamide

Oryzalin
Oxadiazon
Pendimethalin

R

Simazine

e

Examples of Common and Trade Names of Pre-emergence
Herbicides for Warm-Season Turfgrasses

Trade Name and Formuiation

AAtrex BOW, 4L, 900G

Purge Il 2L

Balan 2.5G, 600DF

2.5 Benefin Granular

XL 2G

Team 2G

Betasan 4E LF, 36G, 7G, 125G
Lescosan 4E, 7G

Bensumex 4LF
Goosegrass/Crabgrass Control 6.5G
Dacthal 75W, 6F

Devrionol 5G Ornamental

Surflan 4AS

Ronstar 2G, 50WP

Pre-M 60 DG

Halts 1.71G

Southern Weedgrass Control 2 45G
Turf Weedgrass Control 171G
Weedgrass Control 60WDG
Princep BOW, 4L, 900G, 4G

opens up another possibility of select-
ing a single herbicide for pre-emer-
gence grassy weed control in the turf
as well as the ornamental plant beds.

With the exception of atrazine,
simazine and oxadiazon, the effects of
the pre-emergence herbicides are as-
sociated with inhibiting root growth
in the germinating weed seeds. Root
inhibition has also been observed in
desired turfgrasses; for example, in
the growth of new roots along the
stolons of bermudagrass and cen-
tipedegrass.

The degree and duration of the ef-
fects will vary according to the her-
bicide characteristics and seasonal
weather conditions. For this reason, it
may be wise to alternate herbicides
from year to year or—maybe even
more important—to be very cautious
in determining the need for a pre-

emergence herbicide in any year.

In heavily-trafficked areas having
thin open stands, a pre-emergence
herbicide may interfere with the
stand filling in and the stolons rooting
properly. Post-emergence control
would be the best approach for this
situation.

Frequent light applications of
MSMA may be used in bermudagrass
in an effort to control recently germi-
nated crabgrass and goosegrass. In
centipedegrass, sethoxydim (Poast)
applied as a post-emergence provides
control to crabgrass and goosegrass.
The other alternative in these situa-
tions is to delay pre-emergence appli-
cation until a dense stand is
established and in the meantime to
concentrate on starting the proper
management practices lo encourage
that dense stand.

DR = = —— — —— — = =

Tolerance of Established Warm-Season Turfgrasses
to Pre-emergence Herbicides for Control of Annual Weedy Grasses

Herbicide Bahiagrass

Alrazine

Benefin

Benefin + oryzalin
Benefin + trifluralin
Bensulide
Bensulide + oxadiazon
DCPA
Napropamide
Oryzalin

Oxadiazon
Pendimethalin
Siduron

Simazine

EEAE A AF =5

Bermudagrass Centipedegrass
T T
T T
T T
T ) ]
T T
T NR
T T
T T
T T
T NR
T T

NR NR
T T

Si. Auguslinegrass Zoysiagrass

—4%—4—0—‘—-‘—1%—4—0—0-4—0
A A G

T = tolerant when used properly according to the label;: NR

not registered for use on this turfgrass.
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“Are you kidding? Spray herbicide
over the top of my flowers?

Surflan proved | could”

Cynthia Harper
Col Burst, Atla

‘\
& B

-
-

Ritz-Carlton, Buckhead
Atlanta, Georgia

“I was hesitant to try it at first. I thought,
surely, there would be some injury to my flow-
ers. But Surflan herbicide convinced me other-
wise. [t didn’t harm them at all when we
sprayed directly over the top.

“Surflan wasn't so gentle to the weeds.
We used to have a real problem with crabgrass
and foxtails. We'd have to go in and pull them
all by hand. It was so time-consuming. I figured

[ was paying close to $50 for each thousand
square feet just for labor.

“But with Surflan, the job took only min-
utes. And cost me less than $1.50 for what used
to cost me almost $50.

“Surflan also took care of our oxalis and
chickweed. And many other problem weeds,
too. For almost eight months”

Prove Surflan for yourself. Get full details
in our free technical guide on Surflan. Just call
toll-free: 1-800-729-3693, ext. 7612.

%, Dowklanco

*Trademark of DowElanco
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Application timing

Pre-emergence herbicides are best ap-
plied at least two weeks before
expected weed seed germination. In
areas where there is a crabgrass his-
tory, pre-emergence herbicides are
applied in the spring when soil tem-
peratures approach 53°F. Goosegrass
germination is usually two weeks
later than crabgrass.

Crabgrass and goosegrass germi-
nate first in thin open stands of
warm-season turfgrasses. Germina-
tion is delayed and/or reduced in
dense stands, which is another rea-
son for considering all cultural prac-
tices as part of a total weed
management program. Moving from
the southern to the northern portion
of the warm-season zone, crabgrass
may germinate from late January to
early April.

Frequently, application timing is
correlated with a biological indicator.
For example, in North Carolina, pre-
emergence crabgrass herbicides
should be applied by the time dog-
woods are in full bloom.

Research at North Carolina State
University has shown that split appli-
cations generally out-perform a single
pre-emergence application. An exam-
ple of a split rate may be 1.5 pounds in
early spring and 1.5 pounds eight
weeks later, if the usual single spring
application rate is 3 pounds active per
acre, Split applications of benefin +
trifluralin, oryzalin and pen-
damethalin have given acceplable
goosegrass control.

Some turf managers apply one pre-
emergence herbicide early in the
spring and a second herbicide eight
weeks later in an attempt to increase
safety to the turf. We have not ob-
served any adverse effects on ryegrass
mixtures overseeded in bermu-
dagrass in September or October fol-
lowing a March-to-May pre-
emergence herbicide application,
though we have observed a reduction
in stand density of fall overseeded
ryegrass from spring applications of
oryzalin and benefin + oryzalin.

Our tests have also shown that ap-
plications can begin six to eight weeks
before expected crabgrass germina-
tion with favorable control, because
under cool soil temperatures little if
any herbicide degradation occurs
during this period. This would not
hold true farther south in the warm-
season turfgrass area. In fact, in some
areas crabgrass can germinate year-
round under favorable conditions.

Applications of herbicides for pre-
emergence control of annual blue-
grass and certain winter annual
broadleaf weeds may be from late Au-
gust to early November, dependingon

T s s L

Annual Grassy Weed Control
Ratings for Pre-emergence Herbicides

Herbicide

Alrazine

Benefin

Benefin + oryzalin
Benefin + tnfluralin
Bensulide
Bensulide + oxadiazon
DCPA
Napropamide
Oryzalin
Oxadiazon
Pendimethalin
Siduron

Simazine

1080000000000

Crabgrass

Annual
Bluegrass

Goosegrass

P
E
F4
F
P
G
F
G
G
G
F
F
p

9}

(o)
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NR = not

Weed control effectiveness: E = excellent (90-100%), G =~ good (80-90%).
F = falf(70-09%).P = poor (<70%),
registered.

geographical location. Annual blue-
grass germination is influenced by ad-
equate moisture and cool tem-
peratures. Time of emergence can be
quite variable from year to year.

Herbicide effectiveness

Herbicide characteristics, weeds to be
controlled, and weather conditions
influence the effectiveness and lon-
gevity of pre-emergence herbicides.
The persistence of herbicides in the

Pre-emergence
herbicides are best
applied at least two
weeks before expected
weed seed germination.

soil differs. Benefin does not persist as

long as oryzalin or pendimethalin, for
example. Splil or repeat herbicide ap-
plications help to maintain threshold
levels for season-long grassy weed
control.

As indicated in Table 3, with the
exception of atrazine and simazine,
pre-emergence herbicides provide
good to excellent control of crabgrass.
However, the ability to control goose-
grass varies. For effective goosegrass
control, a herbicide rated *‘good”
should be applied. Single applications
of oxadiazon and bensulide + ox-
adiazon have provided favorable
goosegrass control in North Carolina
tests,

If a pre-emergence herbicide is to
be effective, it must be applied prior to
weed seed germination. Applications
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following weed emergence will fail. If
applied too early, the herbicide may
dissipate or degrade before weed seed
germination.

Pre-emergence applications need
rainfall or irrigation to move them off
the turf foliage into the upper soil
layers where the weed seeds germi-
nate. If at least one-half inch of rain
doesn't fall within a week following
application, irrigation is advisable.
On the other hand, excessive seasonal
rainfall usually reduces the length of
effective control.

Mowings of warm-season
turfgrasses should be delayed until
the herbicide has been washed off the
turfgrass foliage, especially if grass
clippings are to be removed.

It has been a common belief that
cultivation following pre-emergence
appications disrupts the herbicide
barrier in the soil and then stimulates
weed germination. However, accord-
ing to test results, coreing (aerifica-
tion) following pre-emergence her-
bicide application does not affect her-
bicide performance, providing the soil
cores are returned.

Metolachlor (Pennant 7.8E) has
been registered for pre-emergence
yellow nutsedge control on golf fair-
ways, sod farms and commercial
lawns, but not on residential turf. It
may be applied to bahiagrass, bermu-
dagrass, centipedegrass and St. Au-
gustinegrass.

Choosing the appropriate pre-
emergence herbicide requires know-
ing the tolerance of the warm-season
turfgrass to the herbicide.This must
be matched with the weeds. LM

Dr. Lewis is a professor of crop science at
North Carolina State University



Deutz Light
Less Weight Works Great.

The new small engines from Deutz take off the pounds and pour on the power.
These modern, air-cooled diesels come in I-and 2-cylinder sizes rated from 4 -28 hp.

The MD and RD Series deliver quiet, hard-working performance in a sleek, compact
package, and they offer big-engine features like direct injection, pressure lubrication, and
hardened steel crankshafts.

Because of their compact size and light weight, they fit right in where gasoline
engines typically have been used. Theyre ideal for use in small, hard-working equipment.
providing diesel engine durability and economical operation in every application.

And they're backed by Deutz, with parts, and service support available through
more than 600 dealers and distributors in North America.

The new MD and RD Series air-cooled diesel engines DEUTZ
from Deutz. Light in weight, heavy on performance. RucceRini

T TR |

Deutz Corporation KHD Canada. Inc.
3883 Steve Reynolds Boulevard 4420 Garand Street
Norcross, Georgia 30093 Ville St. Laurent
(404) 564-7100 Quebec. Canada H4R 2A3
Fax:(404) 564-7222  (514) 335-3150 Fax:(514) 332-4173
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Control insects and mites
without disturbing homeowners.




Mavrik is gentle on birds, bees and other beneficials. In fact, no other broadspectrum
insecticide is gentler.

Mavrik is also non-restricted, effective at low rates, and non-phytotoxic.
There isn’t even an offensive odor to alarm neighbors.

So when you control insects and mites with Mavrik, you can rest easy.

And so can the neighborhood.

SANDOZCROP PROTECTION Insecticide/Miticide

ctions carelully
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COOL-SEASON GRASSES
Annual weed control requires a sound knowledgeio‘_fct-he grasses and
weeds in question, and discriminating culturaf\gr_act?ﬁés.

by Nick Christians, Ph.D., lowa State University 4 ‘

any of the annual weeds we
M encounter in cool-season turf

species are actually warm-
season grasses.

Unlike the cool-season turfgrasses
that thrive in spring and fall, warm-
season grasses such as crabgrass,
goosegrass and foxtail thrive during
the summer.

Warm-season annuals die early in
the fall with the first cool weather.
Cool-season grasses thrive in the fall
and early spring. Fertilizer applica-
tions at this time will help thicken
cool-season lawns and make them
more resistent to annual weed en-
croachment in the late spring. Fertil-
izer applications during mid-June to
mid-August to lawns with some an-
nual grasses and broadleaf weeds
don’t encourage the lawn grasses but
do benefit the warm-season weeds.

High-phosphorus diet
The proper fertilizer can also help dis-
courage annual weeds.

When the lawn is established,
“starter” fertilizers high in phospho-
rus (P) are used, such as a13-25-6 or a
10-20-10. Once the grass plant matures
and forms an extensive root system,
however, it is able to remove phos-

phorus from the surrounding soil;
then fertilizers with analysis much
lower in P are generally sufficient (i.e.,
20-3-15 or 18-5-9).

Application timing

Fertilizing mature lawns with high
phosphorus fertilizers does little to
benefit the turf, unless the area is
shown by a soil test to be low in that
element. Germinating annual weeds
thrive on high P fertilizers just as do
germinating perennial grass seed-
lings.

Although turf deficient in P may
benefil from “winterizing' treal-
ments, most lawns have sufficient
phosphorus in the soil. So more will
not improve the turf's winter sur-
vival; however, the resulling high P
levels on the soil surface will help ger-
minating weed seeds in the spring.

Importance of mowing

Mowing itself can serve as a weed
control. Many of the serious agri-
cultural weeds are of no consequence
in turf areas because they cannot tol-
erale continuous mowing. Exces-
sively low mowing heights, however,
will reduce the turf’s competitive ad-
vantage and allow annual weeds to
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become established regardless of
whether herbicides are used, as os-
erved al lowa State University in late
summer studies. (Kentucky bluegrass
mowed below 1'/z inch will often be-
come infested with crabgrass, re-
gardless of the presence of pre-
emergence herbicides.)

A good dense stand of turf is one of
the best weed controls, and mowinglo
meet the turf's requirements is one of
the best ways lo assure a dense stand.

Cultural practices

Cultivation techniques such as core
aerification can work both ways on
weed infestation.

Compacted soils have a detrimen-
tal effect on the turf and often become
infested with annual weeds. Using
herbicides on compacted areas makes
little sense, unless the compaction
problem is dealt with first. Aerifica-
tion reduces compaction and favors
the turf, thereby helping lo control
weeds.

Improperly timed cultivation can
potentially aid weed infestation. Any
practice that opens the turf and brings
annual weed seed to the surface dur-
ing the peak weed germination period
is likely to benefit the weeds more



than it does the turf.

Recent research has shown that
spring aerification following pre-
emergence herbicide application does
not disrupt the barrier established by
the herbicide as much as once be-
lieved. It makes good sense, though, to
avoid this time if possible. Lale sum-
mer to early fall is still the best time to
aerify cool-season lawns.

Irrigation strategies

A sound knowledge of grass species
and weeds can also be used to design
an irrigation strategy that will help
prevent weeds.

In an established, well-rooted lawn
it makes little sense to irrigate to keep
the surface continuously moist dur-
ing the germination of annual weeds.
Some surface drying will generally
have no detrimental effect on peren-
nial lawn grasses, bul will have an
impact on newly-germinated weed
seed that are struggling to survive.

Turf infested with fungal patch
diseases may benefit from light, fre-
quent walering before and during dis-
ease aclivily. Proper use and timing of
light, frequent watering programs is
recommended on lawns where patch
diseases have been a problem. On
lawns where patch diseases have not
historically been a problem, deep, in-
frequent watering is still the best
practice.

Proper irrigation at other limes can
also help prevent weed problems.
Kentucky bluegrass lawns can sur-
vive extended drought periods by
going into summer dormancy. Bul
spurge and oxalis often infest these
lawns in lale summer resulling in
callbacks and the need for more her-
bicides. Usingirrigalion waler to keep
the lawn growing can help insure
against these weed problems.

Watering cool-season lawns during
dry fall conditions can also be a sound
managemenl praclice.

Dry autumns have been a problem
in the Midwest during three of the last
four years. This is one of the best
times for cool-season grasses to be-
come re-established in the absence of
compeling annual weeds. This time of
year is particularly important on
lawns damaged by summer drought.

Proper fall fertilization and water-
ing can help make the lawn more re-
sistanl to weed infeslation in the
spring.

Easy on perennials
Using cultural lechniques can help
prevenl a weed problem. However,
cultural controls are rarely 100 per-
cent effective.

Insect and disease damage, adverse
weather conditions, physical damage
to the lawn, and a variety of other

factors can injure even the best man-
aged turf and open it to weed estab-
lishment. For these situations,
herbicides can prevent weed infesta-
tion if properly used.

Table 1 lists a variety of pre-emer-
gence herbicides that can be used on
cool-season lawns to help prevent an-
nual weeds. The activity of these ma-
terials is such that they do little, if
any, damage to the perennial grasses
in the turf, but are deadly to the ger-
minating annuals.

(For a detailed discussion of these
herbicides, see, “Cool-season weed
control poses special challenge,”
Lawn Care Industry magazine, Feb.,
1990.)

Some of the malerials in this group
have unique characteristics.

Siduron, for instance, is the only
material in the group that can control
annual weeds selectively al the time
of lawn establishment. This material
is particularly useful for spring seed-
ings.

Isoxaben is marketed under the
trade name Gallery. Il is particularly
effeclive against knotweed, spurge,
oxalis and other annual broadleaf
weeds. Isoxaben has limited activity
at labeled rates against annual grasses
and will generally fit into the lawn
care program as a supplement to stan-
dard pre-emergence herbicides.
Where annual broadleaves have been
a problem in the past, this material
provides a new tool thal can be used
effectively if properly timed.

Widening the window
Much of the research on annual weed

control in the 1980s was aimed at
“widening the window™ of applica-
tion (Figure 1).

The pre-emergence herbicides in
Table 1 will control annual weeds if
applied before weed germination, but
most provide little if any post-emer-
gence aclivity on weeds that have al-
ready germinated. These materials
are very useful in situations where
they can be properly timed before
weeds germinate.

A breakthrough

In the early 1980s, MSMA (mono-
sodium methanearsonate) and DSMA
(disodium methanearsonate) were
the only malerials available for post-
emergence control of summer annual
weeds in turf. The weed control from
these materials was quite inconsis-
tent in much of the Northern region
and often resulted in phyltotoxicity to
the turf. Pre-emergence applications
were far preferable during this time,
and these post-emergence materials
were used only as a last resorl.

Fenoxaprop-ethyl, marketed un-
der the trade name Acclaim, was re-
leased in the mid-1980s. It was the first
really effective post-emergence her-
bicide for controlling annual grasses
in cool-season lawns.

This malerial broadens the win-
dow of application by allowing lawn
care specialists to effectively treal ger-
minated crabgrass in its early stages.
Customers whose lawns could not be
treated before crabgrass germination
and customers who signed up for the
service after the time of pre-emer-
gence anplication no longer had to go

Tl e e e Y B

Pre-emergence herbicides currently in use in cool-season turf

COMMON NAME  TRADE NAME COMMON NAME TRADE NAME
DCPA DACTHAL OXADIAZON RONSTAR
BENEFIN BALAN PENDIMETHALIN PRE-M, WEED GRASS CONTROL
BENSULIDE BETAMEC-4, PRE-SAN TRIFLURALIN/BENEFIN TEAM
BETASAN SIDURON TUPERSAN
ISOXABEN GALLERY
Source: The author
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WIDENING THE WINDOW OF APPLICATION

CRABGRASS GERMINATION

PREGERMINATION
PERIOD
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through the entire season with a lawn

filled with warm-season annuals.
Fenoxaprop-ethyl has had some
limitations. It is incompatable with
many broadleaf herbicides such as
2,4-D. It has no pre-emergence activ-
ity, and it is not very effective follow-
ing drought slress of the largel
species. Bul il has still been widely
used in the cool-season region. LM

New pre-emergence herbicides are becoming available which “widen
the window" of time for effective applications.

Dr. Christians is a professbr of horticulture
at lowa State University.

New control products

DIMENSION: Dithiopyr is a new material that will be
marketed on a limited basis in selected states in 1991
under the name Dimension. Research on this product
has been under way at various state universities since
the mid-1980s under the experimental name MON 15100.

Dithiopyr is a very effective pre-emergence herbicide
that provides reasonably good post-emergence control of
germinated crabgrass. The extent of the post-emergence
activity varies with location, but I have found it to provide
excellent post-emergence control in most years at the
lowa State University turfgrass research area.

Dithiopyr has two important advantages over older
products:

@ it can provide both pre- and post-emergence activ-
ity, and

@ it does so at a lower rate of application than most
herbicides. The recommended application rate will be
0.5 Ibs. Al/acre as compared to 1.5 to as high as 10 Ibs.
Al/acre with earlier materials.

QUINCLORAC: Quinclorac, an experimental prod-
uct that has been given the potential trade name Impact
is another of the new products that may possibly widen
the window of application.

This material provides excellent post-emergence con-
trol of crabgrass in its early stages and provides excellent
control of some broadleaf weeds, particularly white clover.
Quinclorac, with little pre-emergence activity, would have
to be combined with a pre-emergence material if it is ap-
plied at a time when crabgrass is still germinating.

Quinclorac has been found in recent experimental
work o provide very good activity in the granular form
and may well find a place in the future.

Similar problems during drought
Research at lowa State University on both dithiopyrand

quinclorac indicate that these products are likely to
experience problems controlling crabgrass that has
been subjected to drought periods. Fenoxaprop-ethyl
has similar problems.

Figures 2 and 3 show the results of post-emergence
weed control studies following an extended drought
period (Fig. 2) and following a period in which no
drought stress was observed (Fig. 3). Crabgrass sub-
jected to dry conditions before treatment was much
harder to control than the crabgrass that experienced no
drought conditions. More work will be needed to un-
derstand this reduced control, but this should be con-
sidered whenever post-emergence crabgrass control is
needed.

Changing standards
With the new tools being developed, the potential exists
for a change in the standard lawn care program.

In the past, a standard program included a pre-emer-
gence application in the first round, often followed by
an additional application in the second round to assure
complete control through the season. With the new
post-emergence materials being developed, the pos-
sibility exists that the early pre-emergence application
could be eliminated and replaced with a single applica-
tion in the second round that would control annuals
both before and after emergence.

The new products will have to prove themselves in
the market place, but if this type of program can be used
effectively, it could potentially reduce the amount of
herbicides that the industry now applies to lawns and
could reduce cost. These possibilities will be worth
investigating in future seasons as new herbicides reach
the market.

—Dr, Christians
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