
TIMING, RATE ARE CRITICAL 
FOR PREEMERGENCE HERBICIDES 
by Robert C. Shearman, Ph.D. 

Premergence herbicides play an important role in 
turfgrass maintenance programs. Timing of ap-
plication is critical in their effectiveness. They 
must be applied prior to weed germination or 
emergence. An application two weeks prior to an-
ticipated emergence of the target weed is generally 
suggested. This allows sufficient time for the 
preemergence herbicide to form a chemical 
barrier at or near the soil surface. Susceptible 
weeds germinate, absorb the herbicide, and are 
killed. 

Preemergence herbicides are commonly used to 
control weedy, annual grasses like crabgrass, 
goosegrass, and foxtail. Some are also effec-
tive in controlling annual, broadleaf weeds 
such as prostrate or spotted spurge. Effectiveness 
and longevity of control depends upon the (a) 
preemergence herbicide, (b) application rate and 
timing, (c) weed species, (d) environmental condi-
tions, (e) soil type and reaction, (f) cultural prac-
tices and (g) microorganism activity. Before 
selecting a preemergence herbicide turfgrass 
managers should check with local researchers and 
specialists for the chemicals that perform well in 
their area, and for the appropriate rates and timing 
of application. 

Preemergence herbicide application rate and 
timing are critical aspects for effective weed con-
trol. A threshold level of herbicide activity must be 
maintained past the period of germination for the 
target weed to obtain satisfactory results. Figure 1 
illustrates this point. Herbicide I maintains a soil 
concentration above the threshold level past the 
period of weed germination. Herbicide I would 
give effective weed control, while, Herbicide II 
fails to maintain a satisfactory concentration 
throughout the germination period. Herbicide II 
would require more than one application to give 
effective control of the target weed. When weed 
pressure is heavy or the germination period is ex-
tended weed control is more difficult. A heavy in-
itial application rate or more than one herbicide 
application may be necessary under these condi-
tions. If herbicides are applied too early, the 
chemical barrier may break down and allow weed 
infestation to occur. In turn, if the herbicide is ap-
plied too late germination will have already oc-
curred and ineffective weed control will result. 

Preemergence herbicides offer definite advan-
tages to turfgrass managers. They are beneficial in 
maintaining the integrity, quality, and function of 
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Figure 1. The preemergence herbicide must remain at suf-
ficient concentration in the soil throughout the germination 
period of the target weed. 

the turf; while they give effective and relatively 
safe selective control of emerging weeds. 
Preemergence herbicides, like other pesticides, 
have limitations and should be used appropriately. 
They cannot substitute for ineffective cultural 
systems, and must be incorporated with sound 
mowing, fertilizing and watering practices. Along 
with the advantages of using preemergence her-
bicides there are some potential disadvantages that 
should he considered. Some are rather obvious in 
nature. For instance, applications at the recom-
mended rates for crabgrass and annual bluegrass 
will reduce germination of overseeded, cool-
season turfgrass species. Reduced rates of siduron 
(Tupersan) is an exception, since it is recommen-
ded for seedbed application of certain turfgrass 
species and cultivars. 

Other detrimental effects of preemergence her-
bicide applications appear to be more subtle in 
nature than the influence on seedling emergence. 
Almost every preemergence herbicide has been 
reported to influence gome aspect of turfgrass 
growth, development, and performance. Suc-
cessive annual applications or repeated applica-
tions within a year are particularly suspect. 
Decreased root and rhizome production, reduced 
sod strength and transplant rooting, reduced low 
temperature tolerance, increased high tem-
perature and drought stress, and increased in-
cidence of disease on susceptible turfgrass species 
and cultivars have been reported for the various 
preemergence herbicides commonly used in turf. 
However, these reports are contradictory and con-
fusing since a particular herbicide may cause in-
jury in one case and not another. 

Turfgrass injury resulting from preemergence 
herbicides can usually be related to factors such 
as; (a) the species or cultivar treated, (b) herbicide 
used, (c) herbicide concentration or application 
rate, (d) soil type (e) cultural practices, and (f) 
amount of thatch present. These factors should be 



processes of accumulat ion and decomposi t ion of 
organic mater ia l . He suggests that w h e r e any 
c h e m i c a l that induces thatch is used, a cultural 
program should be adjusted to c o m p e n s a t e for the 
loss of ear thworms and other organisms that are 
important in decomposing the thatch and genera l ly 
improving soil physical conditions. 

This may involve per iodic ver t ic le mowing, 
aerat ion, topdressing, or other pract ices to over-
come the adverse e f fec t s of the c h e m i c a l s on the 
turfgrass ecosystem. 

In an exper iment to d e t e r m i n e the e f fec t of 
thatch on p r e e m e r g e n c e h e r b i c i d e activity in Ken-
tucky bluegrass , Dr. Turgeon found that, whi le pre-
e m e r g e n c e control was exce l l en t on thatchy plots, 
there was some amount of turfgrass in jury that was 
not as severe as on thatch- free plots. This may be 
due to at least two factors : H e r b i c i d e s are more 
mobi le in thatch than in soil, thus, as more her-
bic ide enters the rootzone, more in jury results ; and 
s ince there w e r e no observat ions of d i f f e r e n c e s in 
mobil i ty b e t w e e n benef in and DCPA, the se lec -
tivity of p r e e m e r g e n c e h e r b i c i d e s may be due to 
b iochemica l as well as mobil i ty d i f f e rences . T h e 
following chart indicates a comparison of crab-
grass control on thatchy and thatch- free Kentucky 
bluegrass . Herb ic ides w e r e appl ied April 24, 1976 
and April 21, 1977. 

In jury ratings w e r e an average of observat ions 
made July 21 ,1976 and July 18 ,1977. T h e y are based 
on a sca le of one to nine, with one indicating no in-
jury and nine indicating necrosis of turf. 

T h e percentage of crabgrass cover is an average 
of visual observat ions made August 13, 1976 and 
S e p t e m b e r 8 ,1977 . T h e sites w e r e overseeded with 
crabgrass each year . 
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Effect of Thatch on Preemergence Herbicide Control 

Injury to Turf Percent Crabgrass Cover 

Treatment Form Kg/ha' Thatch-free 2-3cm Thatch Thatch-free 2-3cm Thatch 

benefin 2.5G 2.2 1.0 3.0 5.3 1.1 
3.4 1.0 3.6 5.7 0.7 
4.5 1.0 4.6 2.0 0.1 

bensulide 4E 11.2 1.0 1.1 4.7 0.1 
22.4 1.0 1.6 10.3 0.1 

3.6G 11.2 1.0 1.6 1.6 0.1 
22.4 1.3 2.1 0.3 0.4 

12.5G 11.2 1.0 1.0 2.0 0.6 
22.4 1.0 1.6 3.0 0.1 

DCPA 75WP 11.8 1.0 1.0 2.6 1.1 
23.5 1.0 1.3 2.6 1.3 

5G 11.8 1.0 1.1 3.7 1.3 
23.5 1.0 1.1 3.0 1.1 

oxadiazon 2G 2.2 1.0 4.6 9.0 2.3 
3.4 1.0 5.6 2.8 0.0 
4.5 2.0 6.3 4.3 0.0 

prosulfalin 50WP 2.2 2.0 2.1 6.0 0.2 
3.4 3.0 6.5 5.0 0.8 

untreated 1.0 1.0 29.0 11.5 

LSD 0.05- 0.3 0.9 8.0 2.7 

1. Kg/ha multiplied times 1.12 equals lb./A. 
2. Level of Significant Difference, i.e. under Injury to Turf, Thatch-free, observation figures must 

differ by 0.3 to be significant, by 8.0 under Percent Crabgrass Cover, Thatch-free. 

given careful thought and equal considerat ion to 
the e f f i cacy of the product, when reviewing a pre-
e m e r g e n c e h e r b i c i d e for use in a m a i n t e n a n c e pro-
gram. 

T h e tur fgrass m a n a g e r should s e l e c t the 
mater ia ls that appear safest and most e f fec t ive 
based on research in his area , and apply these 
mater ia ls according to label recommendat ions . It 
must be stressed that p r e e m e r g e n c e herb ic ides are 
useful tools in turfgrass cultural systems, only if 
they are employed properly and in conjunct ion 
with sound cultural pract ices . T h e r e is no sub-
stitute for select ing adapted turfgrass mixtures and 
blends, and employing cultural systems that meet 
turfgrass requirements . A heal thy and competi t ive 
turf is a prerequis i te to an e f fec t ive weed control 
program. 

Preemergence herbicides 
and their effect on thatch 

Dr. Al Turgeon in the Department of Hor-
t iculture at the Universi ty of Il l inois has reported 
extens ive ly on the development of thatch due to 
preemergent herb ic ides and also the e f fec t of 
thatch on the control of annual weedy grasses with 
preemergent herb ic ides . Whi le some preemergent 
h e r b i c i d e s do induce thatch, it is more b e c a u s e of 
their e f fec t as a pest ic ide on the ear thworm and 
soil microbial b a l a n c e . 

T h a t c h resul t s , a c c o r d i n g to Dr. T u r g e o n , 
b e c a u s e of an i m b a l a n c e b e t w e e n o p p o s i n g 



Goosegrass control with 
preemergence herbicides 

Dr. Wayne Bingham, professor of plant physi-
ology at Virginia Polytechnic Institute and State 
University, included some aspects of his research 
on goosegrass control at the recent Virginia Turf-

grass Conference in Williamsburg, Virginia. While 
treatments for crabgrass control should go on in 
early March or early April, he said, goosegrass 
treatments should be delayed until May or even 
early June, when goosegrass germinates. 

Dr. Bingham felt that his preemergent herbi-
cide tests should be carried on for more than one 

Continues on page 47 

Goosegrass Control in Common Bermudagrass Fairway 

Kg/ha Percent Goosegrass Control 

1974 1975 1976 1974 1975 1976 

Herbicide 4/16 9/5 4/3 8/20 4/12 9/5 6/22 8/26 

Oxadiazon 3.4 ' 3.4 3.4 3.4 100 100 100 
Butralin or 4.5 4.5 38 

Prosulfalin 3.4 3.4 3.4 88 100 
Bensulide or 11.2 11.2 11.2 11.2 0 0 

Butralin 4.5 38 
Benefin 3.4 3.4 3.4 3.4 3.4 0 88 100 
DCPA 16.8 11.2 17.9 11.2 17.9 50 38 62 
Check 0 0 0 

'Prosulfalin was applied 9/5/74 at 3.4 kg/ha. 
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year for a good evaluation of control. Variabil ity 

between locations became a factor. 

When the new herbicides began to show up and 

their effect on goosegrass control showed them to 

be important, they were looked at and critically 

compared to find which had the best results. Dr. 

Bingham found that if he split application, control 

was better. 

Oxadiazon, however, seemed to work just as 

well whether it was applied all at once or split. 

With DCPA, bensulide and benefin, better results 

were achieved with a split application. 

The following charts show a comparison of 

goosegrass control over a three year period, the 

first indicating control and the second indicating 

the amount of bermudagrass filling the plots back 

in. 

Goosegrass Control in Common Bermudagrass Fairway 

'Kg/ha multiplied times 1.12 equals Ib./A. 
144 square feet = complete coverage of the plot. 
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TURF-TYPE PERRENIAL RYEGRASS 

TURF EXPERTS . . . 

FIESTA IS THE NEWEST 
OF THE IMPROVED 

TURF-TYPE 
PERENNIAL RYEGRASSES 

AVAILABLE TODAY 

Today's professional turf manager recognizes the value of 
up-to-date turfgrass breeding and research. That's why so 

many are upgrading their programs with Fiesta 

W h y n o t j o i n t h e m ? 

Kg/ha' Bermudagrass ground cover-' 

1974 1975 1976 1974 1975 1976 

Herbicide 4/16 9/5 4/3 8/20 4/12 4/16 5/30 7/22 6/14 8/26 

Oxadiazon 3.4 3.4 3.4 3.4 104 132 137 144 
Butralin or 4.5 4.5 

Prosulfalin 3.4 3.4 3.4 108 127 122 143 
Bensulide or 11.2 11.2 11.2 11.2 69 79 

Butralin 4.5 117 132 
Benefin 3.4 3.4 3.4 3.4 3.4 115 127 131 144 
DCPA 16.8 11.2 17.9 11.2 17.9 108 104 115 138 
Check 33 43 72 83 122 

Lawn Smooth, 
Rock Tough 
VEMCO Flail Mowers 
Talk about versatile! The Vemco Flail Mower keeps 
parks, and other large lawn areas smooth and 
streak-free. It also cuts rocky, trashy areas where 
ordinary mowers cannot go. 

Standard Series mowers, with 42", 48" and 60" 
widths, have many construction features usually 
found only on heavy-duty models. Heavy Duty Series, 
with 60", 72" and 84" widths are tougher yet. 
Rock Dodger blades swing free in all directions, 
are practically immune to breakage. 

We urge you to compare a 
VEMCO with any other mower 
in its class. You'll see the 
difference and like it. 


