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C O O L - S E A S O N W E E D 
C O N T R O L G U I D E 

Good turf management is still the best way to control weeds. But if cool-
season weeds appear in your turf, here's how to handle them. 

by Thomas L. Watschke, Ph.D., Penn State University 

Crabgrass, a bunch type grassy weed, can be controlled with a properly 
timed application of pre-emergent herbicide. 

Any successful weed control 
program begins with cultural 
practices that favor the com-

p e t i t i v e n a t u r e of t h e d e s i r e d 
turfgrass species over all others. The 
existence of weeds most often indi-
cates that one or more management 
practices are not as they should be. 

Improper mowing height and /o r 
frequency, improper irrigation (too 
much or too little), improper rate and 
timing of fertilizer applications, com-
paction, pH problems, thatch and 
chemical injury are a few of the man-
agement factors that influence weed 
invasion. 

Therefore, when a weed problem 
is identified, the proper course of ac-
tion is to determine why a void ex-
i s t ed in t h e tu r f a l l o w i n g t h e 
unwanted plant to encroach in the 
first place. Once the reason for en-
croachment has been found, appro-
priate changes in cultural practices 
must be taken before and/or in com-
bination with the proper selection and 
use of a herbicide. 

Most weeds cannot be completely 
controlled with cultural practices, but 
herbicide activity can be greatly en-
hanced when the turf is managed to 
be as competitive as possible. 

Too often, when a weed problem is 
identified, the first course of action is 
to find out what chemical is recom-
mended for control. As a result, the 
reason for the void in the turf is not 
considered as part of the overall weed 
control strategy. Generally, such a 
weed control program utilizes more 
herbicides than necessary and is not 
as successful as it should he. 

From a chemical standpoint, pre-
emergence herbicides work best on 

annual grassy weeds and some annual 
broadleaf species. Currently, benefin, 
benef in + t r i f lu ra l in , bensu l ide , 
Dacthal, pendimethalin, oxadiazon 
and siduron are the primary pre-
emergence herbicides labelled for use 
on cool-season turf. 

As these products are absorbed 
from the chemical barrier that is 
formed as they are dissolved in water, 
they suppress the emergence of ger-
minating plants. Therefore, it is im-
perat ive that pre-emergence her-
bicides be applied seven to 10 days 
prior to expected emergence. If rain-
fall does not occur within two to three 
days, irrigation should be applied. 

Your local extension recommenda-
tions will take into account the ger-
mination time for your area. 

P o s t - e m e r g e n c e w e e d contro l 
For several years, the organic arse-
nicals (MSMA, DSMA, CMA and 
MAMA) were the primary herbicides 
used for the post-emergence control 
of summer annual grassy weeds. 
These materials continue to be used 
successfully, particularly when ap-
plied sequentially (two to three appli-
cations). 

Control is rarely equivalent to that 
attained using pre-emergence her-
bicides. And, in some cases, desired 



species can be injured during hot 
weather. Always be sure to be com-
pletely familiar with the label of any 
pesticide before you use it. 

Recently, a new post-emergence 
material has been labelled for use and 
has provided excellent annual grassy 
weed control in many instances. With 
proper timing, one application can 
provide control equivalent to the best 
pre-emergence material. This product 
(Acclaim) has less potential for injury 
than the arsonates, but has been 
found to injure some varities of Ken-
tucky bluegrass when applications 
are made prior to mid-June. Turf 
treated with Acclaim should not be 
mowed for a day or two and should 
never be treated if under moisture 
stress. 

Broadleaf weed control 
The vast majority of broadleaf weeds, 
regardless of life cycle, are controlled 
by 2,4-D, MCPP, d icamba or tri-

The best control of new 
broadleaf seedlings can 
be attained with 
bromoxynil. 

chlopyr and combinations thereof. 
Most of the time, amine formulations 
are used and provide safe and excel-
lent control . On occasion, es ter 
formulations are used for more diffi-
cult-to-control species like oxalis, 
wild garlic and others. 

Although excellent results can be 
at tained us ing es ter forms, care 
should be taken that they not be used 
during hot wea the r . When tem-
peratures are predicted to be in the 
80s, do not use esters as they can dam-
age non-target species due to vol-
atility. 

On new seedings, the best control 
of broadleaf seedlings can be attained 
with bromoxynil, while risk to the 
seedling grass is minimal. 

Before using other broadleaf her-
bicides, be sure that the turf has been 
mowed a minimum of three times. For 
best control, broadleaf weeds should 
be actively growing and not under 
moisture stress. Too often, broadleaf 
weeds are sprayed during hot and dry 
conditions and the resulting control is 
less than it should be. 

The risk of injuring the desired 
turfgrass is also greater during hot and 
dry conditions. Broadleaf weeds vary 
greatly in their susceptibility to her-
bicidal action. For some species, ex-

HERBICIDE Û0? DIRECTORY 

C O O L - S E A S O N 
H E R B I C I D E S 

H e r b i c i d e Brand Name(s ) C o m p a n y U s e s 

a m m o n i u m 
s u l p h a n a t e 

A m m a t e DuPont Non-select ive rights of w a y 
herbicide 

a s u l a m Asulox R h o n e Poulenc P o s t e m e r g e n c e grassy 
w e e d control for turf and 
ornamenta ls 

a t r a z i n e Aatrex Ciba Geigy Non-select ive control in 
non-crop areas . 

benef in Balan Elanco P r e e m e r g e n c e control of 
annual g rasses and 
broadleaf w e e d s in 
establ ished turf. 

bensu l ide Be tasan 
P r e - S a n 
Lescosan 
B e t a m e c - 4 

ICI 
Sierra 
Lesco 
PBI G o r d o n 

P r e e m e r g e n c e control of 
annual g rasses and 
broadleaf w e e d s in 
establ ished turf and 
establ ished f lower gardens . 
S a f e near tulip and daffodil 
bulbs. 

b e n t a z o n Basagran B A S F Select ive p o s t e m e r g e n c e 
control of nutsedge in 
w a r m - s e a s o n turf. 

b romac i l Hyvar DuPont Nonselect ive control of 
w e e d s and grasses in non-
crop areas . Usually mixed 
with diuron for roadsides 
and r ights-of-way. 

b romoxyn i l 
• 

Buctril R h o n e Poulenc P o s t e m e r g e n c e control of 
broadleaf w e e d s in 
seedl ing turf, establ ished 
turf and non-crop areas . 

c a c o d y l i c 
a c i d 

Phytar 
R a d - E - C a t e 

Ver tac 
Vineland 

Nonselect ive control for turf 
renovat ion, edging and in 
plant beds. 

c h l o r a m b e n Amiben R h o n e Poulenc P r e e m e r g e n c e control in 
ornamenta ls . 

chlor f lurenol Mainta in Uniroyal G r o w t h regulator. Also 
controls broadleaf w e e d s 
and vines. 

c o p p e r Cutr ine-Plus Appl ied 
Biochemists 

Control a lgae, chara and 
hydrilla in potable water . 

d a l a p o n Da lapon 8 5 
D o w p o n M 

Fermenta 
D o w 

Select ive control of 
perennial and annual 
g rasses in non-crop a reas 
and di tchbanks. 

d a z o m e t My lone Hopk ins Ag. Preplant sterilant for turf 
and ornamenta l beds. 

D C P A Dacthal Fe rmenta P r e e m e r g e n c e control of 
annual g rasses and 
broadleaf w e e d s in turf and 
ornamenta l beds. 
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C O O L - S E A S O N 
H E R B I C I D E S 

Herb ic ide Brand Name(s ) C o m p a n y U s e s 

d i c a m b a Banvel S a n d o z Select ive p o s t e m e r g e n c e 
control of broadleaf w e e d s 
in turf and for noncrop 
control of brush. 

d ichlobeni l Dyc lomec PBI G o r d o n Select ive w e e d control in 
ornamenta l beds and for 
total w e e d control on 
roadsides, fencerows, etc. 

d ich lorprop 2 , 4 - D P R h o n e Poulenc Brush control and aquat ic 
w e e d control. 

d i p h e n a m i d Enide Nor -Am, Upjohn Select ive control of annual 
g rasses and broadleaf 
w e e d s in bermudagrass , 
d ichondra and around 
o rnamenta .s 

D S M A M e t h a r 3 0 
D S M A Liquid 
D S M A 8 1 % 
W e e d - E - R a d 

W . A . Cleary 
Drexe l 
Ver tac 
Vineland 

Select ive p o s t e m e r g e n c e 
control of sedges and 
grasses in turf and 
di tchbanks and storage 
yard. 

d iqua t Diquat Valent Aquat ic w e e d control. 

d iuron K a r m e x 
Dynex 
Diuron 8 0 W P 
Urox 

DuPont 
Ver tac 
Drexe l 
Hopkins 

General ly used at high 
rates for nonselect ive total 
w e e d control in industrial 
sites. 

endotha l l Aquathol K 
Endothal l 

Pennwal t 
Pennwal t 

Aquat ic w e e d control and 
turf herbicide and 
dessicant . 

E P T C E p t a m ICI Select ive control of annual 
grassy w e e d s , nutgrass, 
and perennial w e e d s . 

e t h o f u m e s a t e Prograss N o r - A m For control of P o a annua 
and whi te clover in 
fa i rways. 

f o s a m i n e Kernite DuPont Brush control. 

f lurpr imidol Cut less Elanco G r o w t h regulator that 
suppresses annual 
b luegrass. 

fluazif op-butyl Fusi lade ICI Amer icas Select ive p o s t e m e r g e n c e 
control of grassy w e e d s in 
ornamenta ls . 

fluridone Sonar Elanco Broad spect rum herbicide 
for s u b m e r s e d and 
e m e r s e d aquat ic w e e d s . 

BROADLEAF WEEDS 
POST-EMERGENCE 
HERBICIDE 
COMBINATIONS 

• T R I M E C • T U R F L O N 
• T R E X S A N • W E E D O N E 
• S U P E R T R I M E C D P C 

cellent control can result from a single 
application. However, it is more com-
mon that most broadleaf weeds re-
quire two applications spaced a few 
weeks apart. The more difficult-to-
control species are rarely ever com-
pletely controlled, but the level of in-
festation can be greatly reduced. 

T o t a l c o n t r o l 
The severe weather in much of the 
country during the summer of 1988 
caused substantial turf loss in some 
locations. Consequently, more reno-
vation activity existed than in most 
years. 

Glyphosate (Roundup) is the most 
commonly-used total vegetation con-
trol product on the market. It provides 
excellent control of most unwanted 



PRE-EMERGENCE 
HERBICIDES WITH 
SOIL LONGEVITY: 

• B E N E F I N • P E N D I M E T H A L I N 
• D C P A • B E N S U L I D E 
• O X A D I A Z O N 

Nimblewill is characterized by 
clumps of dark blue-green leaves 
during the summer . Regrowth starts 
at the nodes of the stems in spring. 

vegetation, is deactivated by the soil 
within a few days, and is translocated 
within treated plants, allowing for the 
control of more s tubborn perennia l 
grasses. 

Overseeding can be accomplished 
within a matter of days after Roundup 
t reatment . In m a n y ins tances , the 
treated site is verticut in several di-
rections (perhaps in conjunction with 
aer i f ica t ion) and o v e r s e e d e d in a 
broadcast m a n n e r . If vege ta t ive ly-
spreading perennial grasses (creeping 
b e n t g r a s s , q u a c k g r a s s a n d n i m -
blewill) are present in the stand to be 

HERBICIDE < » DIRECTORY 

C O O L - S E A S O N 
H E R B I C I D E S 

Herb ic ide Brand Name(s ) C o m p a n y U s e s 

g l y p h o s a t e R o d e o M o n s a n t o For control of e m e r g e d 
aquat ic w e e d s and broad 
leaf w e e d s in or near 
aquat ic sites, such as 
di tchbanks. 

g l y p h o s a t e R o u n d u p M o n s a n t o Nonselect ive, short - term 
herbicide for turf renovat ion 
and total w e e d control 
a long fences and plant 
beds. 

i m a z a q u i n I m a g e Amer ican 
C y a n a m i d 

Exper imenta l herbicide for 
turf 

i m a z a p y r Arsenal Amer ican 
C y a n a m i d 

Broad spect rum systemic 
industrial herbicide 

l inuron Lorox DuPont Shor t - te rm control of 
annual w e e d s in roadsides 
and fence rows. 

mef lu id ide E m b a r k PBI G o r d o n G r o w t h regulator that 
suppresses P o a annua. 

m e t h a m V a p a m ICI Preplant soil fumigant 
killing w e e d s , w e e d seed, 
insects and fungi. 

m e t h y l 
b r o m i d e 

D o w f u m e D o w Fumigant for pre-plant 
control. Also kills w e e d 
seed. 

met r ibuz in Sencor M o b a y P o s t e m e r g e n c e control of 
g o o s e g r a s s in w a r m -
s e a s o n turf. 

M C P P M C P P 
M e c o m e c 
M C P P 
Chipco Turf 

Herbicide 

F e r m e n t a 
PBI G o r d o n 
W A Cleary 
R h o n e Poulenc 

Select ive broadleaf w e e d 
control in turf. Of ten 
combined with other 
herbicides. 

M S M A Daconate l 
Broadside 
Ansar 
W e e d - H o e 

F e r m e n t a 
Ver tac 
Drexe l 
V ineland 

P o s t e m e r g e n c e selective 
control of c rabgrass and 
broadleaf w e e d s in turf. 
Also, grassy w e e d control 
in d i tchbanks, roadsides, 
industrial a reas . 

n a p r o p a m i d e Devrinol ICI Select ive control of w e e d s 
in ornamenta l beds and 
containers. Exper imenta l 
combinat ion with Be tasan 
for season- long crabgrass 
control in turf. 

o ryza l in Surf lan Elanco P r e e m e r g e n c e control of 
w e e d s in establ ished 
ornamenta ls and w a r m -
s e a s o n turf. 

o x a d i a z o n Ronstar R h o n e Poulenc P r e e m e r g e n c e control of 
w e e d s in ornamenta ls and 
turf. 



HERBICIDE < » DIRECTORY 

H E R B I C I D E S O F C O O L -
S E A S O N G R A S S E S 

oxyf luorfen Goal R o h m & Haas Selective control of w e e d s 
in ornamentals. 

paraquat Paraquat Valent Nonselective control of 
w e e d s in rights-of-way, 
industrial areas and 
fencerows. 

pendimetha l in Proturf 
Weedgrass 
Control 
P r e - M 

Lesco Preemergence turf 
herbicide for control of 
grassy and broadleaf 
weeds . 

p ic loram Tordon Dow Systemic, long-term killer of 
woody plants and broadleaf 
weeds . 

promotori Pramitol Ciba Geigy Nonselective herbicide with 
long residual for industrial 
w e e d control. 

p ronamide Kerb R o h m & Haas Poa annua control in w a r m 
season grasses. Also w e e d 
and grass control around 
woody ornamentals and 
Christmas trees. 

se thoxydim Poast B A S F Postemergence control of 
grassy w e e d s around 
broadleaf ornamentals. 

siduron Tupersan DuPont Preemergence control of 
annual grasses in newly 
seeded turf areas. 

s imiz ine Princep Ciba Geigy Selective control of annual 
grasses and broadleaf 
w e e d s in established 
bermudagrass. Also, used 
in industrial and aquatic 
w e e d control. 

sul fometuron-
methyl 

Oust DuPont Non-selective industrial and 
selective in bermudagrass. 

tebuthiuron Spike Elanco Brush control and total 
vegetation control in non-
crop areas. 

trifluralin Tref lan Elanco Selective preemergence 
w e e d control in established 
ornamentals and under 
asphalt. 

triclopyr Garlón D o w Systemic control of woody 
plants in r ights-of-way and 
industrial sites. 

2 ,4 -D 2 ,4 -D Dow 
Fermenta 
Rhône Poulenc 
Vertac 

Selective control of w e e d s 
in turf and numerous other 
areas. Usually mixed with 
other herbicides. 

Vor lex Vorlex Nor -Am 

S O U R C E : Dr. T o m W a t s c h k e 

Preplant fumigant. 
Broadleaf w e e d control in 
established turf. 

renovated, do not verticut for at least 
10 days after treatment to allow for a 
more complete translocation of the 
R o u n d u p i n t o t h e v e g e t a t i v e 
organelles. 

In some circumstances, a turf man-
ager may have the need to fumigate a 
seedbed prior to planting. Seed of cer-
tain unwanted species may be known 
to exist in the site or insect and/or 
d i s e a s e p r o b l e m s m a y r e q u i r e 
fumigation for control. Most com-
monly, methyl bromide is used for 
fumigation. It is extremely toxic and 
would require application by a li-

For best control, 
broadleaf weeds should 
be actively growing and 
not under moisture 
stress. Too often, 
broadleaf weeds are 
sprayed during hot and 
dry conditions and the 
resulting control is less 
than it should be. 

censed applicator. 
For large areas, fumigation is best 

accompl ished by commercia l ap-
plicators who have the right equip-
ment and can perform the task effi-
ciently and safely. 

P o a a n n u a cont ro l 
Most turf managers desiring to control 
Poa annua use one of two methods. If 
the des i red species is pe renn ia l 
ryegrass, then the best course of ac-
tion is to use ethofumesate (Prograss). 
This product has provided spec-
tacular control in mixed Poa annua / 
turf-type perennial ryegrass stands. 

When Poa annua is unwanted in 
combination with creeping bentgrass, 
the most successful course of action 
has been to use paclobutrazol (Scott's 
TGR). Spring and fall applications of 
this product have resulted in dra-
matic increases in creeping bentgrass 
populations over as little as a two-year 
period. 

Poa annua is discolored by such 
treatment, but the discoloration is not 
long lasting, and as the amount of 
creeping bentgrass increases, the 
amount of discoloration on site de-
creases. LM 



• S tores water 
• He lps control overwater ing. 
• Fewer water ings needed . 
• R e d u c e s soil compact ing . 
• Saves you money. 
• M a d e in the U.S.A. 
S O I L MOIST™ is a new polymer water 
del ivery system that c a n be used in 
potting, t ransplant ing a n d most c o m -
mercial applications. It absorbs excess 
water with an action similar to a sponge. 
W h e n the surrounding soil b e c o m e s 
dry, the product d ischarges the water 
into the soil a s n e e d e d 
Available with or without fertilizer in 
bulk conta iners or in colorful retail 
p a c k a g e s with p r e p a c k e d displays. 
Write or call for free fact sheet. 

fcTJRM 
J R M C h e m i c a l Division 
1 3 9 0 0 Broadway Avenue 
Cleve land, O H 4 4 1 2 5 
1 - 8 0 0 - 9 6 2 - 4 0 1 0 

Circ le N o . 1 3 6 o n R e a d e r Inquiry C a r d 

WHY YOU SHOULD BUY 
HYDRO-TURF'S 1100 

M o d e l s f r o m 3 0 0 - 5 0 0 0 g a l l o n s 
THE MODEL 1100 IS THE MOST ADVANCED 

SEEDER/MULCHER EVER DEVELOPED! 
. LOWER PROFILE 1100 Gallons 
. 40 HP KAB0TA DIESEL (Lower Operating Cost) 
• MECHANICAL PADDLE & JET AGITATION 
. CENTRIFUGAL PUMP (240 GPM/100-150 PSI) 

No High Maintenance Gear Pumps 
. LOWER MAINTENANCE (No Gear Boxes, Shaft 

Seals, Chains, Sprockets, Hydraulic Pumps, 
Motors 

. FULL PORT BALL VALVES (Little or No Clogging) 
• EASIER LOADING (Direct Truck to Unit Access) 
• 500 # MULCH LOADING 
. 10 Cu. Ft. TOOL BOX 
. MULTI USE SPRAYER (Watering, Tree & Turf 

Care) 
. VERSATILITY 
• LOWER COSTS 

Dealer and Salesman Inquiries Invited 
EROSION CONTROL TECHNOLOGIES 

H Y D R O - T U R F & R S S O C 
160 W. INDUSTRIAL DR. GILBERTS, IL 60136 
312-551 -1555 800-798-8873 

HERBICIDE >/COMBINATIONS 

H e r b i c i d e B r a n d N a m e ( s ) C o m p a n y U s e s 
2 , 4 - D plus 

MCPP 
ChlpcoTurt 
Klean 
Cieary 
Scotts II 
SOS 
Tae Time 
Lascopar 

Rhone Poulenc 
WA Cieary 
O M Scott 

Andersons 

Broadieaf weed control 
m established turf 

2 , 4 - D plus 
dicamba 

Scotts 1 
Banvai Phis 
Lesco 
Selective 
Herbicide 

O M Scott 
Sandoz 
Lesco 

Selective postemergence 
control of weeds in turf 

2 , 4 - 0 plus 
MCPP 

plus dicamba 

Three-way 
Trimac 
Traxan 

Lesco 
PBI Gordon 
Starrs 

Selective, broad spectrum 
control of weeds in turf 

2 , 4 - D plus 
MCPP 

plus dicamba 
plus MSMA 

Trimac plus PBI Gordon Broad spectrum 
postemergence control 
of broadieaf weeds and 
annual grasses 

2 , 4 - D plus 
dlcNorprop 

Weedone DPC Rhone Poulenc Selective postemergence 
control of weeds in turf 

2, 4 - 0 plus 
dichlorprop 

Weedone DPC Rhone Poulenc Broad-spectrum, 
selective. 
postemergence control 
of weeds In turf. 

2, 4 - 0 plus 
dicamba 

plus dalapon 

Banvel Plus Sandoz Broad spectrum, post-
emergence turf weed 
control. 

2, 4 - 0 plus Vegemec PBI Gordon Selective 
postemergence control 
of weeds in turf 

2 , 4 - D plus 
trtctopyr 

Turflon-D Dow Chemical Selective postemer-
gence turf herbicide for 
broadieaf weeds 

Baian plus 
Ronstar 

Regalstar Regal Cham. Broad spectrum pre-
emergence control 
of weeds m turf 

smrtrol plus 
simazioa 

Amizine Rhone Poulenc Season-long control of 
weeds and grasses 

MSMA plus 
cecodytic acid 

Broadside Crystal Nonselective, broad 
spectrum weed control. 

diuron plus 
sodium 

chlorate plus 
sodium 

Chkxea Rhone Poulenc Nonselective weed and 
grass killer 

bonsftn plus 
oryzaHn 

benefln plus 

XL 

Team 

Elanco Preemergence control 
of annual grasses and 
broadieaf weeds in 
established turf 

bansuNda plus 
oxadiazon 

ProTurf 
Goosegrass / 
Crabgrass 
Control 

O M Scott Broad-spectrum pre-
emergence control of 
annual grasses 

bromacH plus 
diuron 

Rout 
Krovar 

Hopkins 
DuPont 

Wide range oontrol of 
weeds m industrial sites 
and rights-of way 

MSMA phis Mondak Sandoz Noncroptand general weed 

prom« ton, 
simazioa 

anc chlorata 

Pramitoi Ciba Getgy Full-season weed control In 
industrial sites 

tabuliiiuron 
plus 

Spike Elanco Non-selective, season-
long. preemergence and 
postemergence control of 
weeds industrial and non-
cropland areas 

S O U R C E : Dr . W a t s c h k e 
N o t e : T h e s e t a b l e s r e p r e s e n t a par t ia l list o f a v a i l a b l e h e r b i c i d e s 



MANAGEMENT 

W A R M - S E A S O N W E E D 
C O N T R O L G U I D E 

Controlling warm season weeds requires a one-two punch: 
vigorous turf and proper herbicide use. 

by Tim R. Murphy, Extension Agronomist, University of Georgia 

They don't fly or lay eggs, but 
weeds are probably considered 
by most landscape managers 

the ma jo r pest in w a r m - s e a s o n 
turfgrasses. 

For a vigorous, high quality weed-
free turfgrass, you need a two-phase 
weed management strategy. 

The first phase involves the use of 
cultural practices and insect and dis-

ease control programs that promote a 
dense, vigorous turf cover. 

Weeds are opportunistic and easily 
infest bare or thin turfgrass areas. 
Keeping to approved cultural prac-
tices for fertility, watering, cultiva-
t ion and m o w i n g wi l l p r o m o t e 
vigorous turfgrass growth. It will also 
help prevent weed infestations. Insect 
and disease control programs should 

iTABLE 11 

W A R M - S E A S O N T U R F G R A S S T O L E R A N C E 
T O P R E - E M E R G E N C E H E R B I C I D E S . 

T U R F G R A S S E S 

Bahia- Bermuda- Cent ipede- S t August ine- Zoysia 
Herb ic ide grass grass grass grass grass 

(PRE-EMERGENCE) 
atrazine 1 NR T(D) T T I 
benef in T T T T T 
benef in + oryzal in T T T T T 
benef in + trifluralin T T T T T 
bensul ide T T T T T 
bensul ide -T o x a d i a z o n N R T N R NR T 
D C PA T T T T T 
e tho fumesate 2 N R T(D) N R N R N R 
fenar imol — T — — — 

napropamide T T T T N R 
oryzal in T T T T T 
o x a d i a z o n N R T N R T T 
pendimethal in T T T T T 
pronamide N R T N R N R N R 
s imazine NR T T T T 

1 W h e n dormant , b e r m u d a g r a s s and zoys iagrass have g o o d to lerance to a t raz ine 
2Ethofumesate is labeled for use on d o r m a n t b e r m u d a g r a s s that is o v e r s e e d e d with perennia l 
ryegrass. 
T - To lerant at labeled rates; I - In termediate to lerance, N R - Not registered for use o n this 
tur fgrass. 

SOURCE: DR. MURPHY 

be continually monitored throughout 
the year. 

Using h e r b i c i d e s 
The second phase of the weed man-
agement s t ra tegy involves using 
herbicides. 

When used in combination with 
approved cultural practices and in-
sect and disease control programs, 
herbicides can help prevent weeds. 
However , strict re l iance on her-
bicides wi thout regard for other 
management practices will not re-
sult in a high quality, aesthetically 
appealing turfgrass. 

The herbicides used in warm-sea-
son turfgrasses are classified as either 
pre-emergence or post-emergence 
chemicals. Pre-emergence herbicides 
form the foundation of the chemical 
weed control program. They are pri-
marily used for the control of annual 
grasses such as crabgrass, goosegrass 
and annual bluegrass. Post-emer-
gence herbicides are generally used to 
control problem weeds, such as nut-
sedge, dallisgrass and wild garlic 
onions, that are not controlled by pre-
emergence herbicides. 

When pre-emergence weed con-
trol fails, post-emergence herbicides 
provide a valuable option for controll-
ing emerged weeds . A complete 
chemical weed control program can 
be accomplished in most warm-sea-
son turfgrasses with post-emergence 
herbicides if multiple applications are 
used. But because repeat applications 
can cause temporary turfgrass injury, 
most landscape managers prefer to 
use post-emergence herbicides in 
conjunction with a pre-emergence 
weed control program. 



Pre-emergence herbicides are ap-
plied to the turfgrass site prior to weed 
seed germination. This group of her-
bicides controls weeds during the 
weed seed germination process. Pre-
emergence herbicides do not affect 
the viability of dormant weed seeds. 
Weeds that have emerged at the time 
of application will not be controlled 
by most pre-emergence herbicides. 

Going both w a y s 
Although most herbicides may be 
classified as pre-emergence or post-
emergence, atrazine (Aatrex, Purge), 
simazine (Princep) and pronamide 
(Kerb) are exceptions. These her-
bicides have pre-emergence and post-
emergence activity on a wide variety 
of winter annual weeds. 

Pre-emergence herbicides are ap-
plied in the spring for crabgrass and 
goosegrass control and in the fall 
months primarily for annual blue-
grass control. They must be applied 
before weed seed germination. 

Late February to early March ap-
plications generally provide better 
crabgrass control than later applica-
tions. However, in the cooler, moun-
tainous regions of the South, the 
spring application may be delayed un-
til late March or early April. For an-
nual bluegrass, late August to early 
October applications are used, de-
pending on geographical location. 

Pre-emergence herbicides need 
rainfall or irrigation water to move 
them into the zone of maximum weed 
seed germination. Recommendations 
vary slightly among different pre-
emergence herbicides, but unless 
one-fourth to one-half inch of rainfall 
occurs within seven days, the her-
bicide should be irrigated into the top 
two inches of the soil profile. 

A thick thatch layer decreases the 
persistence of pre-emergence her-
bicides. Elimination of heavy thatch 
by cultivation (aerification, verticut-
ting, topdressing) increases herbicide 
contact with the soil and helps pre-
vent accelerated breakdown of the 
herbicide in the thatch layer. 

Cultivation has not been generally 
recommended or performed after a 
pre-emergence herbicide application. 
Cultivation was believed to disrupt 
the herbicide barrier in the soil and 
stimulate weed emergence. 

A recent s tudy c o n d u c t e d in 
Georgia investigated the effect of core 
aeration prior to and after pre-emer-
gence herbicides had been applied to 
common Bermudagrass. Coring at the 
time of application or up to four 
months after pre-emergence herbicide 
application did not decrease large 
crabgrass control for five pre-emer-
gence herbicides that were evaluated. 

In a related study, coring up to 
three months following an application 
of oxadiazon (Ronstar) to a Bermu-
dagrass putting green did not affect 
goosegrass control. Data are not avail-
able for other weed species; however, 
it appears that core aeration does not 
influence the normal level of weed 
control of pre-emergence herbicides. 

V e r t i c a l m o w i n g 
A study conducted in Michigan on an-
nual bluegrass showed that a light 
vertical mowing did not decrease 
large crabgrass control for three dif-
ferent pre-emergence herbicides. The 

effects of vertical mowing on the 
efficacy of pre-emergence herbicides 
has not been investigated on Southern 
turfgrasses. Using vertical mowing to 
remove thatch may possibly affect the 
effectiveness of pre-emergence her-
bicides under Sou thern envi ron-
mental conditions. 

E s t a b l i s h e d w a r m - s e a s o n 
turfgrasses have excellent tolerance 
to labeled pre-emergence herbicides 
(see table 1). Newly-seeded and sprig-
ged turfgrasses have a low level of tol-
erance and can be severely injured by 
most pre-emergence herbicides. 

On immatu re turfgrasses , pre-

HERBICIDE < » DIRECTORY 

C O M M O N A N D T R A D E N A M E S O F 
W A R M - S E A S O N T U R F G R A S S H E R B I C I D E S . 

C o m m o n 
N a m e C o m p a n y T r a d e N a m e and Formulat ion 1 

D C P A Fermenta Dacthal 7 5 W 

dicamba Sandoz 
PBI /Gordon 

Banvel 4 lbs./gal. 
Dicamba 4, 4 lbs./gal. 

D S M A Interag, Vineland, 
Others 

Numerous trade names and 
formulations are available. 

e thofumesate Nor -Am Prograss 1 .5EC 

fenarimol Elanco Rubigan 5 0 W , 1AS 

glyphosate Monsanto Roundup 4 Ibs./gal. 
imazaquin Leseo Image 1.5 Ibs./gal. 
M C P A PBI /Gordon M C P A 4 Ibs./gal. 

M C P A + M C P P Riverdale Weedestroy Triamine II 

+ dichlorprop 
M C P P 

Royalgard 
Rhone-Poulenc 
PBI /Gordon 
Leseo 

Sabre 
Turf Herbicide M C P P 2 Ibs./gal. 
M e c o m e c 4 4 Ibs./gal. 
Lescopex 2.5 Ibs./gal. 

M C P P + 2 ,4 -D 
+ dicamba 

PBI /Gordon Tr imec Southern 

metribuzin 
M S M A 

Mobay 
Fermenta, 
Platte, Others 

Sencor Turf 7 5 W 
Numerous trade names and 
formulations are available. 

napropamide Leseo 
ICI 

Devrinol 5 - G Ornamental 
Devrinol 5 0 W P , 5G 

oryzalin Elanco Surflan 4 A S 

oxadiazon Rhone-Poulenc Ronstar 2 G 

pendimethalin Leseo 
Scotts 

P R E - M 6 0 D G 
Southern Weedgrass Control 2 .45G, 
Turf Weedgrass Control 1 .71G, 
Weedgrass Control 6 0 D G 

pronamide R o h m - H a a s Kerb 5 0 W 
sethoxydim B A S F Poast 1.5 Ibs./gal. 

s imazine Ciba-Geigy Princep 80W, 4L, 9 0 D G , 4 G 



emergence herbic ide applicat ions 
should be delayed until the soil is 
completely covered. 

Pre-emergence herbicides persist 
in the soil for two to four months, ad-
vantageous in terms of length of weed 
control. However, these herbicides 
may cause establishment problems if 
seeding, sprigging, or sodding is 
planned for a particular site. 

The herbicide label should be con-
sulted to determine the length of time 
needed before renovation operations 
can be safely conducted. 

N e w p r e - e m e r g e n t s 
Three pre-emergence herbicides are 
in the final stages of development and 
evaluation by chemical companies 
and universities: 

• M o n s a n t o C o m p a n y is in-
vestigating MON 15100 (Dimension) 
for annual grass and broadleaf weed 
control in both cool- and warm-sea-
son turfgrasses. 

• Isoxaben (Gallery) is being eval-
uated by the Elanco Products Co. for 
wide spectrum broadleaf weed con-
trol and is expected to be on the mar-
ket in 1989. 

• Prodiamine (Sentinel) is a di-
nitroaniline herbicide being evalu-
ated by the Sandoz Crop Protection 
Corp. for annual grass and broadleaf 
weed control in all major turfgrasses. 

P o s t - e m e r g e n t s 
Post-emergence herbicides are ap-
p l i ed d i r e c t l y to t he fo l iage of 
emerged weeds. In contrast to pre-
emergence herbicides, this group of 
See Guide on page 58 

T A B L E 2 

W A R M - S E A S O N T U R F G R A S S T O L E R A N C E 
T O P O S T - E M E R G E N C E H E R B I C I D E S . 

T U R F G R A S S E S 

Bahia- Bermuda- C e n t i p e d e - St. August ine- Zoysia-
Herbic ides grass grass grass grass grass 

(POSTEMERGENCE) 
asulam N R - S T 1 N R - S T NR-I 
atrazine NR- I T(D) T(D) T I 
bentazon T T T T T 
bromoxynil T T T T T 
2 ,4 -D T T S- l S- l T 
2 ,4 -D + d icamba T T S- l S- l T 
2 ,4 -D + dichlorprop T T S- l S- l T 
2 ,4 -D + mecoprop T T S- l S- l T 
2 ,4 -D -I- mecoprop T T S- l S- l T 
+ d icamba 
2 ,4 -D + mecoprop T T I I T 
+ dichlorprop 
dicamba T T l -T S- l T 
D S M A , M S M A S T S s I 
glyphosate2 N R - S T(D) N R - S N R - S N R - S 
imazaquin — T T T T 
M C P A + M C P P T T I I T 
+ dichlorprop 
M C P P + 2 ,4 -D T T I I T 
+ dicamba 
M C P P T T S- l S- l T 
metribuzin N R - S T N R - S N R - S N R - S 
pronamide NR T NR NR NR 
sethoxydim N R - S N R - S T N R - S NR- I 

1 Asu lam is labeled for use only o n T i f w a y ' (419) b e r m u d a g r a s s . 
2 B e r m u d a g r a s s is tolerant to g lyphosate w h e n complete ly dormant . 
T = To lerant at labeled rates; I = In termedia te to lerance, use at reduced rates; S = Sensit ive, do not use 
this herbicide; N R = Not registered for use on this tur fgrass. 

T A B L E 3 

Control of 
annual grass 
C r r u g r a s s ( l a rge , s m o o t h , 
Southern) and goosegrass are 
common summer annual weeds 
in warm-season tur fgrasses . 
With the exception of atrazine, 
simazine and pronamide, spring 
applications of pre-emergence 
herbicides will provide good to 
excellent control of crabgrass 
(see table 3). Goosegrass tends to 
germinate later in the spring 
than crabgrass and is more diffi-
cult to control. Single applica-
t i o n s of o x a d i a z o n a n d 
bensulide + oxadiazon (goose-
grass/crabgrass control) have 
provided high levels of goose-
See Grass on page 58 

A N N U A L G R A S S C O N T R O L R A T I N G S 
F O R P R E - E M E R G E N C E H E R B I C I D E S . 

Annual 
Herbic ide Crabgrass spp. G o o s e g r a s s bluegrass 
atrazine P P E 
benefin E F E 
benefin -I- oryzalin E F - G E 
benefin + trifluralin E F E 
bensulide E P P 
bensulide -I- oxadiazon E G — 

DC P A E F G 
napropamide E G G 
oryzalin E F - G E 
oxadiazon G E G 
pendimethalin E F - G E 
pronamide F P E 
simazine F P E 

E - Excel lent , > 9 0 % control . F - Fair, 7 0 to 7 9 % control . 
G = G o o d , 8 0 to 8 9 % control . P = Poor , < 7 0 % control . 

SOURCE: DR. MURPHY 



Control of problem weeds with post-emergents 
Many problem weeds can be controlled with selected 
post-emergence herbicides. Bentazon (Basagran) will con-
trol yellow nutsedge, but won' t kill purple nutsedge. 
Monthly applications of MSMA or DSMA in tolerant 
turfgrasses will suppress the growth of both nutsedge 
species. Imazaquin (Image) has provided good control of 
purple nutsedge in tests conducted in Mississippi and 
Georgia. In tolerant turfgrasses (Meyer zoysiagrass, Ber-
mudagrass), the addition of MSMA to imazaquin in-
creases purple nutsedge control. 

wild garlic can be controlled with winter applica-
tions of 2,4-D or two-way and three-way herbicide mix-
t u r e s t h a t c o n t a i n 2,4-D or d i c a m b a . Late fa l l 
applications of imazaquin may also be used. 

Virginia buttonweed is an extremely difficult weed 
to control in warm-season turfgrasses. Research con-
ducted in Mississippi showed that 2,4-D + dichlorprop 
(Weedone DPC) is more effective for Virginia button-
weed control than other two-way and three-way broad-
leaf herbicide mixtures. 

Dallisgrass and bahiagrass can be controlled in tol-
erant turfgrasses with MSMA and DSMA. Usually two 
to three applications, each at an interval of 5 to 10 days, 
is needed to control these weeds. In centipedegrass, two 
applications of sethoxydim at an interval of 10 to 14 days 
suppre s se s bah iagrass bu t not dal l isgrass growth. 
Asulam (Asulox) will provide fair control of bahiagrass 
in St. Augustinegrass. 

—Tim Murphy • 

herbicides has no or only minimal soil 
residual activity. Certain post-emer-
gence herbicides may be used at low 
ra tes on newly -e s t ab l i shed w a r m -
season turfgrasses. 

A general rule is to delay the appli-
cation until sprigs have rooted and are 
a c t i v e l y g r o w i n g , or u n t i l t h e 
turfgrass has been mowed three to 
four times. Delaying the application 
allows time for the sprigs or seedlings 
to become es tabl ished. It also im-
proves their tolerance to post-emer-
gence herbicides. 

Post-emergence herbicides may be 
used at various times during the year. 
Appl icat ions to weeds that are ac-
tively growing and not under drought 
a n d / o r temperature stress will result 
in better control. Target the applica-
tion to coincide with air temperatures 

Guide from page 56 

grass control in e x p e r i m e n t s 
conducted in Georgia. 

Split applications, each at an 
interval of 8 to 10 weeks, of ben-
efin + oryzlin (XL), benefin + 
t r i f l u r a l i n (Team) , o r y z a l i n 
(Surflan), pendimethal in (vari-
o u s t r a d e n a m e s ) a n d 
n a p r o p a m i d e (Devr inol) wil l 
also provide acceptable (>80%) 
control of goosegrass. With the 
exception of bensulide, the pre-
emergence herbicides used in 
w a r m - s e a s o n tu r fg rasses wil l 
control annual bluegrass. 

—Tim Murphy • 

W A R M - S E A S O N T U R F G R A S S H E R B I C I D E S . 

C o m m o n 
N a m e C o m p a n y T r a d e N a m e a n d Formula t ion 1 

a s u l a m R h o n e - P o u l e n c Asulox 3 . 3 4 Ibs. /gal . 

a t raz ine R o y a l g a r d 
C i b a - G e i g y 

Purge 4 Ibs. /gal . 
Aa t rex 4L , 9 0 D G , 8 0 W 

benef in E lanco 
L e s e o 

Ba lan 2 . 5 G , 8 5 D G 
2 .5 Benef in Granu lar (2 .5G) 

benef in + oryza l in E lanco X L 2 G 

benef in + trifluralin E lanco T e a m 2 G 

bensul ide ICI 
R o y a l g a r d 
P B I / G o r d o n 
L e s e o 

B e t a s a n 2 . 9 E , 4 E , 3 . 6 G , 7 G , 1 2 . 5 G 
R o y s a n 4 E , 1 2 . 5 G 
B e t a m e c 4 L F 
L e s c o s a n 4 E , 7 G 

bensul ide + o x a d i a z o n Scot ts G o o s e a r a s s / C r a b g r a s s 
C o n t r o l 6 . 5 G 

b e n t a z o n B A S F B a s a g r a n - 4 lbs . /ga l . 

b romoxyn i l R h o n e - P o u l e n c 

L e s e o 

Buctril 2 Ibs. /gal . , Buctril 4 E C , 
Bromina l 2 Ibs. /gal . , M E 4 Brominal 
Bromina l 2 Ibs. /gal . 

2 , 4 - D Interag, L e s e o , 
F e r m e n t a 
O t h e r s 

N u m e r o u s t rade n a m e s and 
formula t ions a re avai lable 

2 , 4 - D + d i c a m b a R h o n e - P o u l e n c 
L e s e o 
P B I / G o r d o n 

W e e d o n e S u p e r D Pro A m i n e 
E igh t -One Select ive Herbic ide 
P h e n a b a n 8 0 1 

2 , 4 - D + d ich lorprop R h o n e - P o u l e n c W e e d o n e D P C Amine , 
W e e d o n e D P C 

2 , 4 - D -I- m e c o p r o p L e s e o 
R h o n e Pou lenc 
P B I / G o r d o n 

L e s c o p a r 
Tur f K leen 
P h e n o m e c 2-1-1 

2 , 4 - D + m e c o p r o p 
+ d i c a m b a 

L e s e o T h r e e - w a y 

2 , 4 - D -I- m e c o p r o p 
+ d ich lorprop 

R iverda le W e e d e s t r o y T r i amine 

1 N u m e r a l refers to percent or pounds of active ingredient. 

SOURCE: DR. MURPHY 



Since most pre-emergence herbicides are not 
effective against emerged weeds, applications 
must be made before weed seed germination. 

of 60 to 90°F. Applications made be-
low 60°F can result in poor herbicide 
activity. Tempera tu res greater than 
90°F increase the chance of injury to 
the turfgrass. 

In contrast to pre-emergence her-
bicides, warm-season turfgrasses dif-
fer marked ly in the i r to lerance to 
post-emergence herbicides. For ex-
ample, centipedegrass has excellent 
tolerance to sethoxydim (Poast); how-
ever, other warm-season turfgrasses 
can be severely injured by this her-
b i c i d e . A l so , c u l t i v a r s w i t h i n a 
turfgrass species may respond dif-
ferently to the same herbicide. 

M o r e in jury r isk 
R e s e a r c h c o n d u c t e d in G e o r g i a 
showed that Meyer zoysiagrass had 
better tolerance to MSMA than Emer-
ald and Matrella. The risk of injury 
f rom pos t -emergence herb ic ides is 
greater dur ing the spring green-up 

process (transition from winter dor-
mancy to active growth) than when 
the turfgrass is fully dormant or ac-
tively-growing (completely green). 

Post-emergence herbicides need a 
6- to 24-hour rain-free period after ap-
plication for max imum absorption. Ir-
r i g a t i o n s c h e d u l e s s h o u l d b e 
c o o r d i n a t e d w i t h p o s t - e m e r g e n c e 
herbicide applications to prevent in-
a d v e r t e n t w a s h - o f f f r o m t r e a t e d 
weeds. 

Mowing schedules also need to be 
c o o r d i n a t e d w i th p o s t - e m e r g e n c e 
herbicide applications. A general rule 
is to delay mowing three to four days 
before and after application. The de-
lay prior to t reatment increases the 
leaf surface area of the weed and im-
proves spray coverage and leaf reten-
t ion. T h e delay a f te r t r e a t m e n t is 
needed to allow time for herbicide ab-
sorption and translocation processes 
to occur. 

R0CKH0UND 
T E A C H E S 

THE ABC'S OF GROUND PREPARATION 

A SERIES 
ROCKHOUND 

J L C 
Dumping Skid Steer Mount tHy*»*) 3 Point Mount 

B SERIES 
ROCKHOUND Open bottom—Hydraulic Drive. Rocks are raked 

to a convenient windrow for later pickup. 

COST EFFECTIVE ROCKHOUNDS Rake and collect rocks and surface debris, 
leaving the soil in a fluffy, level, seed-bed quality condition. 

It does not cost to own a Rockhound ... IT PAYS! 
1-800-426-5615 

KEM ENTERPRISES, INC. 
18425 Eighth Ave. S.W., Seattle, WA 98166 

T h e major i ty of pre-emergence 
h e r b i c i d e s u s e d in w a r m - s e a s o n 
turfgrasses are extremely safe to ap-
ply near ornamentals. In fact, many 
p re - emergence he rb ic ides such as 
oryzalin, benefin 4- oryzalin, DCPA 
(Dacthal), oxadiazon and others are 
labeled for use in landscape ornamen-
tals. Refer to the label to determine if 
there are any precautions on the use 
of a h e r b i c i d e n e a r l a n d s c a p e 
ornamentals. 

Post -emergence herbic ides how-
ever, can readily injure ornamentals, 
either by foliage contact or by root 
absorption. Spray drift injury can be 
prevented by spraying on calm days at 
wind speeds less than 5 mph and by 
using a nozzle tip and spray pressure 
that produces large droplets. 

Ester fo rmula t ions of 2,4-D and 
other phenoxy herbicides can injure 
ornamenta ls by vapor drift. (Vapor 
drift is the gaseous movement of her-
b i c i d e v a p o r s f r o m t h e s i t e of 
application.) 

Ester formulations usually provide 
s l ight ly be t t e r w e e d cont ro l than 
amine formulations. However, due to 
the potent ia l for vapor drif t , ester 
formulations should not be used dur-
ing the warm months when condi-
tions are favorable for volatilization. 

Avoid applying a t raz ine or her-
bicides that contain dicamba over the 
root zone of desirable ornamentals. 
Ornamentals can be injured by root 
uptake of these herbicides. Ornamen-
tal injury due to root uptake is most 
likely to occur on sandy soils when a 
heavy rainfall immediately follows a 
dicamba or atrazine application. 

P r o p e r s t o r a g e i m p o r t a n t 
Herbicides should be stored in their 
original containers with intact labels 
and in a reas separa te f rom insec-
ticides and fungicides. Numerous in-
cidents of turfgrass injury occur each 
year due to a non-labeled herbicide 
being mistakenly applied as an insec-
ticide or fungicide. 

Always keep records of all her-
bicide and o ther pest icide applica-
t i o n s . T h e d o c u m e n t s c a n be a 
valuable resource in the event com-
plaints arise concerning the manage-
ment practices used on a particular 
site. 

Professional landscape managers 
probably have more herbic ides la-
beled for use in turfgrasses than any 
o t h e r a g r i c u l t u r a l c o m m o d i t y . 
Cultural practices that promote vig-
orous turfgrass growth, and the timely 
use of pre-emergence and post-emer-
gence herbicides should enable the 
landscape manager to grow a high 
q u a l i t y , a e s t h e t i c a l l y appea l ing , 
weed-free turfgrass. LM 


