
LANDSCAPEAlMV^ MANAGEMENT 

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

For successful post-emergence weed control, the landscape manager 
must first identify the target weed, then choose the proper material, 

then apply at the right time. 

C O O L - S E A S O N 
by Bill Lewis, Ph.D., North Carolina State University 

Post-emergence weed control is 
only one part of a total turf 
management program. Essen-

tial to the control of weeds in cool-
season turfgrasses is a healthy com-
petitive grass, one that has been fertil-
ized, mowed and irrigated properly. 

The post-emergence herbicides in 
turf may be classified as foliar-applied 
selective herbicides. The commonly-
used herbicides in this group are the 
phenoxies (2,4-D, dichlorprop, MCPA 
and mecoprop), dicamba (Banvel), 
bromoxynil (Buctril) and the meth-
anearsonates (CMA, MSMA and 
DSMA). These herbicides are ab-
sorbed through the foliage and, with 
the exception of bromoxynil, readily 
translocated. There is relatively little, 
if any, translocation of bromoxynil 
and bentazon (Basagran) once ab-
sorbed through the foliage. 

These post-emergence herbicides 
are quite variable in the weed species 
they control (Table 1) and in turfgrass 
tolerance (Table 2). 

If weed control is to be successful, 
weeds must be identified and the 
proper herbicide selected and applied 
at the correct time in relation to ger-
mination or growth of the target weed, 
and according to the proper applica-
tion method. Applying herbicides in 
30 to 45 gal. of water per acre (or 1 
gal./lOOO sq.ft.) should provide suffi-
cient spray coverage. 

Broadleaf weeds 
Broadleaf weeds are primarily con-
trolled with selective systemic post-
emergence herbicides which are ab-
sorbed through the leaves and trans-
located through the plant. 2,4-D has 
long been the major herbicide for 
broadleaf control in turf. Today it is 
widely used in herbicide mixtures. 
Premixing 2,4-D with mecoprop and/ 
or dicamba broadens the spectrum of 
weeds controlled. 

In many ways, two-and three-way 
herbicide combinations have become 
the basic weed control in turf. How-
ever, the key to selecting a herbicide 
or herbicide combination rests on 
careful identification of the weed spe-
cies present in the turf. 

For example, it may be possible to 
select a herbicide product containing 
only one herbicide to provide effec-
tive control of the weeds present. If a 
lawn contained just dandelion and 
buckhorn plantain, 2,4-D would pro-
vide effective control. 

By matching the herbicide with the 
broadleaf weeds present, it may be 
possible to reduce herbicide costs and 
lessen the possibilities for turfgrass 
injury. 

Although two-and three-way com-
binations have been the backbone of 
weed management programs in turf, 
certain weed species remain difficult 
to control; for example, violets and 

oxalis species. The substitution of di-
chlorprop in the mixture has im-
proved the control of winter annuals 
including henbit, chickweed and corn 
speedwell as well as summer weeds 
such as spurge, woodsorrel and 
ground ivy. Control of wild violets 
may be improved but control is still 
not consistent. 

Herbicide mixtures have been in-
troduced containing triclopyr which 
is active on many species not con-
trolled by 2,4-D. The triclopyr plus 
2,4-D combination has exhibited im-
proved control of ground ivy, yellow 
woodsorrel, prostrate spurge, wild vi-
olet, purslane, corn speedwell and 
parsley piert. Examples of turf prod-
ucts for broadleaf control are pre-
sented in Table 3. 

Bromoxynil (Buctril) is a contact 
herbicide often used for control of an-
nual broadleaf weeds in newly-estab-
lished turfgrasses since it does not 
injure seedling grasses. The label says 
it may be used on seedlings of certain 
species of Kentucky bluegrass, fine 
fescue, bentgrass and perennial 
ryegrass. Also, it may be post-emer-
g e n c e - a p p l i e d to e s t a b l i s h e d 
bentgrass, Kentucky bluegrass, fes-
cues and ryegrass. Buctril may also be 
tank-mixed with 2,4-D, mecoprop and 
dicamba for broadleaf weed control in 
established cool-season grasses ex-
cept bentgrass. 

Some of the more difficult-to-con-
trol weeds may require a repeat appli-
cation after three to four weeks. It has 
also been reported that certain diffi-
cult-to-control weeds may be more ef-
fectively controlled by using Vi the 
label rate and repeating the applica-



Suscept ib i l i ty of Broadleaf Weeds to Turf Herb ic ides 
Response of W e e d s to Herb ic ides 

Classification Mecoprop Dicamba 
Weed of Weed 2,4-D (or MCPP) (Banvel) 

Bittercress, Hairy WA S I S 
Black Medic A R I S 
Buttercups WA, B & P S-l I l-R 
Carolina Geranium WA S S-l S 
Carpetweed SA S I S 
Catsear P S-l I S 
Chicory P S s S 
Chickweed, Common WA R S-l S 
Chickweed, Mousear WA, P l-R S-l S 
Clover, Hop WA I s S 
Clover, White P I s S 
Dandelion P S s S 
Dichondra P S I S-l 
Dock, Broadleaf & Curly P I l-R S 
Garlic, Wild P S-l R S-l 
Ground Ivy P l-R I S-l 
Hawkweed P S-l R S-l 
Healall P S R S-l 
Henbit WA l-R I S 
Knawel WA R I S 
Knotweed, Prostrate SA R I S 
Lespedeza SA l-R S S 
Mallow SA l-R I S-l 
Mugwort P I l-R S-l 
Parsley-piert WA R S-l S-l 
Pennywort, lawn P S-l S-l S-l 
Plantains P S l-R R 
Purslane, Common SA I R S 
Red Sorrel P R S S 
Speedwell, Corn WA l-R l-R l-R 
Spurge, Prostrate SA I I S 
Spurge, Spotted SA l-R S-l S-l 
Spurweed WA I S-l S 
Strawberry, India Mock P R I S-l 
Violet, Johnnyjumpup WA l-R l-R S-l 
Violet, Wild P l-R l-R S-l 
Woodsorrel, Common Yel. P R R I 
Yarrow P I l-R s 

A - annual; B = biennial; P — perennial; SA - summer annual; WA - winter annual; S -
susceptible; I - intermediately susceptible, good control sometimes with high rates, however a 
repeat treatment 3 to 4 weeks later each at the standard or reduced rate is usually more effective; 
R — resistant in most cases. 

tion in 10 days. 
Perennial weeds sometime require 

a spring application and a fall applica-
tion for successful control. When 
planning broadleaf herbicide applica-
tions, the normal seasonal fluctua-
tions in turfgrass growth should be 
considered. 

The most appropriate time to apply 
post-emergence herbicides are during 
the time when the turf and weeds are 
actively growing. First, the weeds are 
more susceptible to the herbicides. 
Secondly, the turf will more rapidly 
fill in bare spots which the weeds 
leave. Cool-season grasses tiller and 
root development is usually the great-
est during the spring and fall. 

Also consider the growth cycle of 
the weed species to be controlled. As 
the season progresses, the weeds age 
and become more difficult to control 
with herbic ides . Winter annuals 
should be controlled early in the 
spring before flowering occurs. Later 
in the spring is the preferred time to 
control summer annual weeds soon 
after emergence. Perennial weeds are 
frequently easier to control in the 
spring as they begin new growth and 
before any flowering stalks are pro-
duced. Fall is another effective time to 
spray perennial weeds. 

Crabgrass, annual g rasses 
Methanearsonate herbicides provide 
an approach to p o s t - e m e r g e n c e 
crabgrass control in turf. This offers 
the turf applicator a method of manag-
ing a crabgrass-infested turf if a pre-
emergence herbicide was not applied 
in the spring or it fails to perform as 
expected. The methanearsonates are 
quite effective if used properly. 

The principal methanearsonates 
are CMA, DSMA and MSMA. These 
herbicides selectively control large 
c r a b g r a s s , s m o o t h c r a b g r a s s , 
dallisgrass, goosegrass, foxtail and 
yellow and purple nutsedge. Two- to 
four-leaf susceptible grassy weeds 
may be controlled with one applica-
tion. Once the plant has begun to 
tiller, a repeat application, seven to 10 
days following the first, is required to 
provide effective control. Two or 
more applications are necessary for 
the control of the perennial yellow 
nutsedge. 

These materials have no residual 
activity so any seedlings which ap-
pear a f ter spraying wil l not be 
controlled. 

Methanearsonates must be applied 
with extreme care to cool-season 
turfgrasses because most show sensi-
tivity to these herbicides. Leaf tip dis-
coloration may be evident for one or 
two mowings. MSMA and DSMA usu-
ally cause unacceptable injury to 

bentgrass. Bentgrass shows more tol-
erance to CMA. Do not apply the her-
bicides to any turf growing under 
stress conditions. It is best to apply 
herbicides to cool-season grasses 
early in the summer, thus avoiding 
applications to these grasses in mid-
summer. 

Another herbicide for post-emer-
gence control of summer annual 
grassy weeds in selected cool-season 
turfgrasses is Acclaim (fenoxyprop). 

Acclaim is used for post-emergence 
control of smooth crabgrass, large 
crabgrass, goosegrass, barnyardgrass, 
foxtail species and panicum species in 
established perennial ryegrass, fine 
fescue, tall fescue and annual blue-
grass. It may also be applied to Ken-
tucky bluegrass grown east of the 
Rocky Mountains. 

Young actively growing grassy 
weeds are more easily controlled than 
the larger grassy weeds. Application 



Tolerance of Coo l -Season Tur fg rasses To Pos t -emergence Herb ic ides 
For Broadleaf and/or Grass W e e d Contro l 

Brom- Di- DSMA, Etho-

Turfgrass 2,4-D 
Meco Di- omoxy- chlor- Tri- MSMA, Bent- fume-

Turfgrass 2,4-D prop camba nil prop clopyr CNA azon sate Fenoxaprop 

Bentgrass s-r T I T I S-l I T S S 
Kentucky T T T T T T I T S T 
Bluegrass 
Tall Fescue T T T T T T I T S T 
Fine Fescue T T T T T I I T S T 
Perennial T T T T T T T T T T 
Ryegrass 

*l = Intermediately tolerant, use with caution, use at reduced label rates, or minimum label rates; S - sensitive, do not use this herbicide; T - tolerant. 

rates are based upon the size of the 
grassy weeds at the time of applica-
tion. For example, three-leaf weeds 
with no more than one tiller can be 
controlled at minimum label rates. As 
with any post-emergence applied her-
bicide, avoid applications to turfgrass 
under drought stress. 

Since Acclaim is absorbed pri-
marily through the foliage, thorough 
spray coverage is essential for op-
timum results. It is suggested that 30 
to 60 gallons of water per acre be used 
as the carrier. 

Visual injury is usually evident 
within four to 10 days following appli-
cation. Visual effects begin with gen-
eral chlorosis or yellowing of the 
leaves followed by reddening. Since 
Acclaim is a systemic herbicide, do 
not mow treated areas for at least 24 
hours following application to allow 
time for absorption into and trans-
location within the grassy weeds. 

Also, for effectiveness, it is advis-
able not to mow immediately before 
application since mowing may reduce 
the available leaf surface for contact 
of the herbicide and also grass clip-
pings may i n t e r f e r e with spray 
coverage of the grassy weeds. Occa-
sionally a second application will be 
necessary if grassy weeds germinate 
following the initial application or 
with extremely dense weed popula-
tions or very large grassy weeds. 

Acclaim does not have soil residual 
activity. Do not apply the second ap-
plication sooner than 14 days after the 
first. Acclaim should not be applied as 
a tank mix with 2,4-D, mecoprop or 
dicamba because this will reduce its 
effectiveness. 

Acclaim essentially has no activity 
on broadleaf weeds or sedges. 

Yel low nu tsedge 
As previously indicated, the meth-
anearsonate herbicides will control 
y e l l o w n u t s e d g e . In a d d i t i o n , 
Basagran may be used on established 
bluegrass , fescue , bentgrass and 
ryegrass. 

For post-emergence control of 
yellow nutsedge, initiate applica-
t ion a f te r y e l l o w nutsedge has 
emerged. 

Thorough spray coverage of yellow 
nutsedge is essential for maximum 

Common Name of Herbicide 

2,4-D 
mecoprop 
dicamba 
bromoxynil 
2,4-D + dicamba 
2,4-D + dichlorprop (2,4-DP) 

2,4-D + mecoprop (MCPP) 
triclopyr -I- 2,4-D 
2,4-D + dichlorprop + dicamba 
2,4-D + mecoprop + dicamba 

2,4-D + mecoprop + dichlorprop 

MCPA + mecoprop + dicamba 

control. Therefore to do not mow 
three to five days before or after 
application. 

Annua l b luegrass 
Prograss (ethofumesate) may be ap-
plied for post-emergence control of 
annual bluegrass and common chick-
weed in established and new seedings 
of perennial ryegrass. It is for use by 
professional applicators in turf sites 
such as golf courses, parks and lawns. 

Prograss is more effective when ap-

Examples of Commercial Products for 
Professional Applicators 

Various 
Lescopex, Mecomec 
Banvel 
Buctril 
Lesco Eight-One 
Weedone DPC, Weedone DPC 

Amine 
Turk Kleen, Lescopar, 2 Plus 2 
Turflon D, Turflon II amine 
Super Trimec 
Trimec Classic, Trex-San, Lesco 
Three-Way 
Weedestroy Triamine, Weedestroy 
Tri-ester 
Trimec Encore, Weedestroy 
Triamine II 

T a b l e 3 . 

Pos t -emergence herb ic ides and package combina t ions for 
se lec t ive cont ro l of broadleaf w e e d s in coo l -season 

tu r fg rasses . 



W A R M - S E A S O N 
by Tim R. Murphy, University of Georgia 

plied soon after emergence of the 
weeds. A repeat application may be 
needed to maintain control 30 to 60 
days after the initial application. Pro-
grass is also labeled for control of an-
n u a l b l u e g r a s s in e s t a b l i s h e d 
Kentucky bluegrass on golf courses or 
other commercially-maintained turf. 
It is not for use on homeowner lawns. 
Application rates are slightly lower 
for Kentucky bluegrass than for pe-
rennial ryegrass. 

Performance conditions 
Environmental conditions, such as 
temperature, light intensity, rainfall 
after application, drought stress and 
relative humidity, can greatly influ-
ence the performance of foliar-ap-
plied herbicides. These conditions 
have been m e n t i o n e d in var ious 
places in this article and can be briefly 
summarized as follows: 

• Herbicides are readily absorbed 
when applied to actively growing 
weeds. 

• Broadleaf herbicides are gener-
ally more active if sprayed when daily 
temperatures are 60 to 80°F. Meth-
anearsonates are more effective from 
70 to 85°F. Foliar penetration usually 
increases within these temperature 
ranges. 

• Soil moisture should be ade-
quate. Under dry conditions, it is ad-
v a n t a g e o u s to i r r i g a t e p r i o r to 
herbicide application or wait for a 
rain. For broadleaf herbicides, there 
should be a rain-free period of four to 
six hours following the application. 
Rainfall or irrigation immediately fol-
lowimg application is detrimental to 
the effectiveness of a post-emergence 
foliar-applied herbicide. 

• Generally, high relative humid-
ity increases herbicide action by in-
c r e a s i n g a b s o r p t i o n a n d 
translocation. 

• P o s t - e m e r g e n c e h e r b i c i d e s 
should be applied before mowing to 
have maximum leaf surface for ab-
sorption. When applying methanear-
sonates or Acclaim do not mow or 
water for at least 24 hours after 
application. 

• Post-emergence herbicides are 
less effective if weeds are under stress 
conditions, and turfgrass tolerance is 
frequently also lower. 

Understanding these and other fac-
tors inf luencing herbicide perfor-
mance is helpful to explain results 
obta ined and to m a x i m i z e weed 
control. 

The use of trade names in this article does 
not imply endorsement of the products 
named, nor criticism of similar ones not 
mentioned. 

A chemical weed control pro-
g r a m i n w a r m - s e a s o n 
turfgrasses uses p r e - e m e r -

g e n c e and p o s t - e m e r g e n c e h e r -
bicides. Pre-emergence herbic ides 
form the base of the chemical weed 
control program; post-emergence her-
bicides are used to control problem 
weeds that arc not controlled by pre-
emergents. 

Additionally, in the event of a pre-
emergence herbicide weed control 
failure, post-emergence herbic ides 
can be relied on for a complete chemi-
cal weed control program provided 
m u l t i p l e a p p l i c a t i o n s are u s e d 
throughout the year. 

In newly-established turfgrasses, 
most pre-emergence herbicides are 
not recommended. Some post-emer-
gence herbicides may be used at low 
rates. A general rule is to delay the 
application until after three to four 
m o w i n g s or u n t i l t h e s p r i g g e d 
turfgrasses have rooted and are ac-
tively growing. Delaying the applica-
tion allows the turfgrass sprigs or 
seedlings to become established and 
improves their to lerance to post-
emergence herbicides. 

Selection 
Many post-emergence herbicides are 
a v a i l a b l e to c o n t r o l w e e d s in 

continued on page 41 

Tab le 1. 

Common and trade names of turfgrass post-emergence herbicides. 

Common Name Company Trade Name and Formulations1 

asulam Rhone-Poulenc Asulox 3.34 Ibs./gal. 
atrazine Security Purge 4 Ibs./gal. 

Ciba-Geigy Aatrex 4L, 90DG, 80W 
bentazon BASF 4 Ibs./gal. 
bromoxynil Rhone-Poulenc Buctril - 2 and 4 Ibs./gal., 

Brominal - 2 and 4 Ibs./gal., 
Lesco Brominal 2 Ibs./gal. 

2,4-D Vertac, Lesco, Numerous trade names and 
SDS Biotech, formulations are available. 
Others 

2,4-D -I- dicamba Rhone-Poulenc Weedone SuperDPro Amine 
Lesco Eight-One Selective Herbicide 
PBI/Gordon Phenaban 801 

2,4-D + dichlorprop Rhone-Poulenc Weedone DPC Amine, Weedone DPC 
2,4-D + MCPP Lesco Lescopar 

Rhone-Poulenc Turf Kleen 
PBI/Gordon Phenomec 2-1-1 

2,4-D + MCPP PBI/Gordon Trimec Classic 
+ dicamba Mallinckrodt Trex-san 

Lesco Three-Way 
dicamba Sandoz Banvel 4 Ibs./gal. 

PBI/Gordon Dicamba 4 
diquat2 Chevron Diquat 2 Ibs./gal. 
DSMA Vertac, Vineland Numerous trade names and 

Others formulations are available. 
ethofumesate Nor-Am Prograss 1.5EC 
glyphosate Monsanto Roundup 4 Ibs./gal. 
imazaquin Lesco Image 1.5 Ibs./gal. 
MCPP Rhone-Poulenc Turf Herbicide MCPP 2 Ibs./gal. 

PBI/Gordon Mecomec 4 4 Ibs./gal. 
Lesco Lescopex 2.5 Ibs./gal. 

metribuzin Mobay Sencor Turf 75W 
MSMA SDS Biotech, Numerous trade names and 

Platte, Others formulations are available. 
MSMA + 2,4-D + 
MCPP + dicamba PBI/Gordon Quadmec 
MCPP + 2,4-D + dicamba PBI/Gordon Southern Trimec 
pronamide Rhom-Haas Kerb 50W 
sethoxydim BASF Poast 1.5 Ibs./gal. 

1Numeral refers to percent or pounds of active ingredient. 
2Diquat has a state label in Arkansas, Louisiana, Mississippi, Oklahoma, Tennessee and Texas for winter 
annual weed control in dormant bermudagrass. 


