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P R E E M E R G E N C E 
W E E D C O N T R O L 

C O O L - S E A S O N G R A S S E S 
Annual weed control requires a sound knowledge of the grasses and 

weeds in question, and discriminating cultural practices. 
by Nick Christians, Ph.D., Iowa State University ® % 

Many of the annual weeds we 
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. 

H i g h - p h o s p h o r u s d i e t 
The proper fertilizer can also help dis-
courage annual weeds. 

When the lawn is es tabl i shed, 
"starter" fertilizers high in phospho-
rus (P) are used, such as a 13-25-6 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). 

A p p l i c a t i o n t i m i n g 
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 
germinat ing perennial grass seed-
lings. 

Although turf deficient in P may 
benef i t f rom " w i n t e r i z i n g " t reat-
ments, most lawns have sufficient 
phosphorus in the soil. So more will 
not improve the turf 's winter sur-
vival; however, the resulting high P 
levels on the soil surface will help ger-
minating weed seeds in the spring. 

I m p o r t a n c e of m o w i n g 
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-
era te con t inuous mowing. Exces-
sively low mowing heights, however, 
will reduce the turf's competitive ad-
vantage and allow annual weeds to 

become es tabl ished regardless of 
whether herbicides are used, as os-
erved at Iowa State University in late 
summer studies. (Kentucky bluegrass 
mowed below \x / i inch will often be-
come infested with crabgrass, re-
gard less of the p r e s e n c e of pre-
emergence herbicides.) 

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

Cul tu ra l p r a c t i c e s 
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 to 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 

spr ing ae r i f i ca t ion fo l lowing 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. Late sum-
mer to early fall is still the best time to 
aerify cool-season lawns. 

I r r iga t ion s t r a t e g i e s 
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, but 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 watering before and during dis-
ease activity. 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-
f r equen t wa te r ing is still the best 
practice. 

Proper irrigation at other times can 
also he lp prevent weed problems. 
Kentucky bluegrass lawns can sur-
vive ex t ended drought per iods by 
going into s u m m e r dormancy . But 
spurge and oxalis often infest these 
lawns in late s u m m e r resul t ing in 
callbacks and the need for more her-
bicides. Using irrigation water 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 
management practice. 

Dry au tumns 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 
compet ingannual weeds. This time of 
year is pa r t i cu l a r ly impor t an t on 
lawns damaged by summer drought. 

Proper fall fertilization and water-
ing can help make the lawn more re-
sis tant to weed infes ta t ion in the 
spring. 

E a s y o n p e r e n n i a l s 
Using cultural techniques can help 
prevent 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-
l i s h m e n t . For t h e s e s i t u a t i o n s , 
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 
con t ro l poses spec ia l c h a l l e n g e , " 
Lawn Care Industry magazine, Feb., 
1990.) 

Some of the materials in this group 
have unique characteristics. 

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

Isoxaben is marketed under the 
trade name Gallery. It is particularly 
effective against knotweed, spurge, 
oxal is and o ther a n n u a l 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-
d a r d p r e - e m e r g e n c e h e r b i c i d e s . 
Where annual broadleaves have been 
a problem in the past, this material 
provides a new tool that can be used 
effectively if properly timed. 

W i d e n i n g t h e w i n d o w 
Much of the research on annual weed 
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control in the 1980s was a imed 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 activity on weeds that have al-
ready germinated . These mater ia ls 
are very useful in situations where 
they can be properly t imed before 
weeds germinate. 

A b r e a k t h r o u g h 
In the ear ly 1980s, MSMA (mono-
sodium methanearsonate) and DSMA 
(disodium m e t h a n e a r s o n a t e ) were 
the only materials available for post-
emergence control of summer annual 
weeds in turf. The weed control from 
these materials was qui te inconsis-
tent in much of the Northern region 
and often resulted in phytotoxicity to 
the turf. Pre-emergence applications 
were far preferable during this time, 
and these post-emergence materials 
were used only as a last resort. 

Fenoxaprop-e thyl , marke ted 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 material broadens the win-
dow of application by allowing lawn 
care specialists to effectively treat 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 af ter the t ime of pre-emer-
gence aDDlication no longer had to go 

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

COMMON NAME TRADE NAME COMMON NAME TRADE NAME 
DC PA DACTHAL 0XADIAZ0N RONSTAR 
BENEFIN BALAN PENDIMETHALIN PRE-M, WEED GRASS CONTROL 
BENSULIDE BETAMEC-4, PRE-SAN, TRIFLURALIN/BENEFIN TEAM 

BETASAN SIDURON TUPERSAN 
ISOXABEN GALLERY 
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WIDENING THE WINDOW OF APPLICATION 



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 d rough t s t r ess of the target 
species. But it has still been widely 
used in the cool-season region. LM 

Dr . C h r i s t i a n s is a p r o f e s s o r of hor t icu l ture 
at I o w a S t a t e Un ivers i ty . 

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

N e w c o n t r o l p r o d u c t s 
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 MON15100. 

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 
Iowa 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 lbs. Al/acre as compared to 1.5 to as high as 10 lbs. 
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 to provide very good activity in the granular form 
and may well find a place in the future. 

Simi la r p r o b l e m s d u r i n g d r o u g h t 
Research at Iowa State University on both dithiopyr and 

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. 

C h a n g i n g s t a n d a r d s 
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. ChristiansD 
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