
THE BANNER PREVENTIVE PROGRAM 
How to prevent (Mar spot 

Apply Banner at a 1 oz. rate early (April-May through September) to prevent dollar spot 
from mining your greens for full 28-day control. 

How to prevent bom patch and other diseases 
Apply Banner at the 2-4* oz. rate (May or June through September) for 10-21 day brown 

patch control. And at 1-2 ozs., Banner provides excellent systemic control of anthracnose, 
powdery mildew, rust, red thread and stripe smut. Or, use Banner at the higher 2-4* oz. rate 
to achieve broader-spectrum control ofleaf spot and melting out for 14-21 days. And the 
4* oz. rate for summer patch and spring dead spot at 30-day intervals. 

>atch 
As with all turf fungicides, Banner's scheduling is critical. But when schedules are inter-

rupted and brown patch is present, use Banner at a 2 oz. rate in a tank mix with contact 
fungicides like Daconil 2787 " or Chipco" 26019. The contact fungicides m 
will control existing diseases and Banner will prevent future infections. 

New Banner. Unsurpassed protection for greens, tees, and fairways. 
And you'll know it on inspection day. *4 oz. label rate pending 

BANNER. LONGER LASTING, 
PREVENTIVE CONTOL. * 



PRE-EMERGENCE WEED 
CONTROL 

IN COOL-SEASON TURF 
Pre-emergence herbicides are generally safer to use on turf than post-
emergence herbicides because they are being used to control seedlings 

rather than mature plants. Here are some tips. 

by Prasanta C. Bhowmik, Ph.D., University of Massachusetts 

Weeds are a fact of life. No 
turfgrass area or landscape 
will remain weed-free with-

out intervention. 
To establish and maintain an at-

tractive, healthy lawn, weeds must 
be controlled. Maintenance prac-
tices such as mowing too low, over-
irrigation, over-fertilization, using 
unnecessary heavy machinery, and 
poorly timed aerification can result 
in stress conditions that encourage 

weed infestations. 
A good management program with 

both cultural and chemical program 
will help reduce these stress factors. A 
successful weed control program in 
cool-season turf results from integrat-
ing a recommended cultural practice 
program and a complete weed control 
program. 

An effective weed control program 
uses herbicides only when necessary. 
Producing a dense, healthy stand of 

turfgrass is one way to control annual 
grassy weeds and other broadleaf 
weeds. Proper mowing height and fre-
quency, fertilization and irrigation 
are part of the weed control program 
and should be practiced throughout 
the growing season. 

Turfgrass managers should be fa-
miliar with the following steps for a 
successful weed control program. 

1. Knowing the specific weed prob-
lems: in relation to weed identifica-
tion (grassy weeds vs. broadleaf 
weeds), life cycle of the weeds (an-
nuals vs. perennials). 

2. Selection of the right herbicide: 
in relation to effective weed control, 
turfgrass tolerance. 

The most common annual grassy 
weeds include large crabgrass, small 
crabgrass, yellow foxtail, green fox-
tail, fall panicum, barnyardgrass and 
goosegrass. Crabgrass and goosegrass 
are the most troublesome weeds in 
turf. Crabgrass (Digitaria spp.) is 
among the most difficult weeds to con-
trol in turf. 

In northern regions, seeds of 
crabgrasses (smooth and large) begin 
to germinate in late April to late May 
and continue to germinate through-
out the summer. However, in transi-
tion regions, germination can occur as 
early as late March. Crabgrass ger-
mination is related to soil tem-
perature. When the soil temperature 
reaches 65°F crabgrass begins to ger-
minate. 

This varies with the local condi-
tions of soil type, rainfall, and weather 
in the spring. In general , most 

This picture, taken 10 weeks after a pre-emergence herbicide application, 
shows the effective control of annual grassy weeds. 
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crabgrass seeds germinate during a 
six- to eight-week period. And most 
other annual grassy weed seeds ger-
m i n a t e d u r i n g th i s g e r m i n a t i o n 
period. 

Selective weed control 
The selective control of these grassy 
weeds and some broadleaf weeds can 
be obtained with pre-emergence her-
bicides. Pre-emergence herbicides 
provide effective control for several 
weeks or months, depending upon 
dosage and products. 

The effectiveness of these com-
pounds is based upon their ability to 
provide good weed control, turfgrass 
tolerance, and long residual control. 
The pr imary p re -emergence her-
bicides for grassy weed control in 
cool-season turfgrasses are benefin, 
bensulide, DCPA, oxadiazon, pen-
dimethalin, and siduron (Table 1). 

Benefin, Team (a pre-mix combi-
nation of benefin and trifluralin), 
DCPA is also effective in controlling 
common chickweed, carpetweed and 
common purslane. 

In addition, pendimethalin con-
trols goosegrass, barnyardgrass, fall 
panicum and some annual broadleaf 
weeds such as hop clover, yellow 
woodsorrel and prostrate spurge. Pen-
dimethalin applied during the late 
summer to early fall can control com-
mon chickweed, mouseear chick-
weed, and henbit. Repeat application 
at the recommended rate eight weeks 
after the initial application may pre-
vent goosegrass and heavy infesta-
tions of spurge. Oxadiazon controls 
hop clover, pros t ra te spurge and 
speedwell. Oxadiazon is more effec-
tive in goosegrass control than DCPA. 
Pendimetha l in and DCPA control 
prostrate spurge, while benefin and 
bensulide are ineffective in controll-
ing this weed. 

Prodiamine (Blockade) is a new 
pre-emergence herbicide. It is ex-
pected to be in the market in the near 
future. It is very effective in controll-
ing most annual grassy weeds such as 
crabgrass, goosegrass, bluegrass and 
several broadleaf weeds. It provides 
long residual control of weeds. 

Timing applications 
Timing is very important for her-
bicide applications. The best time for 
annual grassy weed control is to apply 
before weeds emerge. The key point is 
that pre-emergence herbicides need 
to be applied before grasses germinate 
in the spring. Treatments made too 
late (i.e after germination) will not 
control emerged grassy weeds. 

If application timing does not coin-
cide with the normal germination pe-
riod of annual grassy weeds, weed 

Table 1. 

Common name, trade names, formulations, and rate of pre-emergence herbicides. 

Common Trade Formulation Recommended Company 
Name Name(s) Rate (pound 

active per acre) 

Benefin Balan 2.5G 2.0-3.0 Elanco 
2.5G • Lesco 

Benefin & Team 2G 1.5-3.0 Elanco 
Trifluralin (1:2) 1G 

m 
Lesco 

Bensulide Betasan 4E, 7G.12.5G 7.5-10.0 ICI 
Pre-san 4E, 7G, 12.5G • Mallinckrodt 
Lescosan 4E, 7G, 3.6G • Lesco 
Betamac 4E • PBI Gordon 
Weedgrass 
Preventer 8.5 12.5 Scotts 

DCPA Dacthal 75WP 10.5 Fermanta 
Dacthal 5G m Lesco 

Oxadiazon Ronstar 50WP, 2G 3.0-4.0 Rhône Poulenc 

Oxadiazon Goosegrass/ 6.566 7.5 Scotts 
+ Crabgrass 
Bensulide Control 

Pendimethalin Leseo Pre-M 60DG, 1.5-3.0 Lesco 
Weedgrass 
Control 60WDG • Scotts 
Halts 
Crabgrass 2.45G m Scotts 
Turf Weedgrass 
Control 1.71G Scotts 

Siduron Tuperson 50WP 2.0-6.0 Du Pont 

control results may be erratic or poor. 
In general, pre-emergence herbicides 
should be applied two weeks prior to 
the expected weed seed germination 
period. Therefore, the application 
dates of pre-emergence herbicides 
will vary from one part of the country 
to another. 

The herbicides should be watered-
in so that the chemical can form a 
barrier in the soil prior to weed seed 
germination. The resulting chemical 
barrier should not be disturbed dur-
ing key weed germination period. 

recommended for use on perennial 
ryegrass, fine fescue, tall fescue and 
Kentucky bluegrass turf. 

Complementary effects 
Post-emergence grass control can 
complement a pre-emergence weed 
control program when poor weed con-
trol results are obtained. The primary 
post-emergence herbicides for grassy 
weed control in cool-season turfgrass 
are the arsenates: MSMA, DSMA, and 
AMA. These compounds can be phy-
totoxic, especially when applied dur-
ing ho t w e a t h e r . A n e w p o s t -
emergence herbicide, fenoxaprop 
(Acclaim) is now available for annual 
grassy weed control. Fenoxaprop is 
very effect ive in large crabgrass, 
goosegrass, fall panicum, giant foxtail, 
barnyardgrass and other grassy weed 
control. This compound offers a wider 
window of post-emergence control 
than the arsenates with less potential 
for turfgrass injury. Fenoxaprop is 

Longevity of pre-emergents 
A complete weed control program 
aims at controlling weeds for the en-
tire season. Season-long control of 
weed species is dependent upon the 
activity and longevity of the herbicide 
in use. 

Oxadiazon, pendimethalin, Team 
and bensulide provide long residual 
weed control, while benefin is of short 
residual. On the other hand, DCPA is 
an intermediate type. Turfgrass man-
agers should keep in mind that soil 
residual activity is also dependent 
upon the rate of herbicide being used. 

In general, the higher the rate of 
application, the longer is the residual 
control over the growing season. Ini-
tial application determines the con-
c e n t r a t i o n in t h e soi l for p r e -
emergence activity. It must maintain 
a critical soil residue level during the 
growing season for season-long weed 
control. 

Turfgrass managers should keep in 
mind that application made early in 
the season may break in the soil to 
below the threshold level. When this 
occurs, one can expect less than desir-
able control following late germinat-
ing weeds. Repeat application of 
certain herbicides may be made 10 to 

continued on page 55 
FEBRUARY 1988 /LANDSCAPE M A N A G E M E N T 53 



Troubled 
Otterbine Aerators 

The prescription for troubled 
breathing, poor circulation, and 
changing temperatures in ponds 
and lakes is practical engineering 
that is esthetically pleasing. 

These aerators range in power, 
circulating from 600,000 to 20 
million gallons of water in a 

Otterbine Aerators meet 
the water management needs 
of golf courses, parks, recrea-
tional lakes, office develop-
ments, and residential con-
dominiums. Call or write for 
more information: 

Barebo Ine 
R.D. 2, P.O. Box 217 
Emmaus, PA 18049 

215/965-6018 

rdCRD^ 

period. Each 
complete, turnkey system is 
delivered fully assembled; no 
special pumps or foundations 
are required. 

Striking patterns begin with 
the Starburst, Rocket, Sunburst, 
Constellation, or Phoenix 
working alone or mingled 
together. Add the Otterbine 
Fountain Glo™ lighting system 
for spectacular evening display 
as well as security or the Rock 
Float Cover for the illusion of 
natural spray. 

24-hour 



WEED CONTROL from page 53 

12 weeks after the initial application 
for continued control of late germinat-
ing weeds over the entire season. 

Turfgrass tolerance 
Cool-season turfgrasses vary in their 
t o l e r a n c e to p r e - e m e r g e n c e her-
bicides. Siduron is the only pre-emer-
gence herbicide that is recommended 
for newly-seeded turfgrass. All other 
pre-emergence herbicides are recom-
mended for use on established fine 
fescues, Kentucky bluegrass, peren-
nial ryegrass and tall fescue. How-

In general, the higher 
the rate of application, 
the longer is the 
residual control over 
the growing season. 

ever, bensulide and DCPA can be 
applied in the spring following a fall 
seeding of cool-season turfgrasses. 

P e n d i m e t h a l i n is not r e c o m -
mended for use on bentgrass or where 
annual bluegrass is the desired spe-
cies. Benefin, DCPA and oxadiazon 
are not recommended for use on fine 
fescues or bentgrass turf. However, 
bensulide can be used on bentgrass. 
Team is recommended for use on 
most cool-season grasses. It may thin 
established annual bluegrass turf and 
fine fescues at rates above IV2 lbs. ac-
tive ingredient per acre. 

It should not be applied in the 
spring to turfgrass planted the previ-
ous fall. Team is not recommended for 
use on creeping bentgrass. However, 

\ / / \ / y 
Or seed hauler. Or sprinkler adjuster. Or tractor fixer. Because otq^YFM225 
can really get around fields. It lias a tight turning radius. A dunl-nujj*/ 
t ransmission tor pulling loads over crater-like mm m « j m 
terrain; And its incredibly fuel eflyrient.Tb ge,t Y A M A H A 
aYFML^o, run down to yourYamaJin dealer. WfcmaktlKuiillerunce. 
180 day limited ivarranty Warranty terms are limited See your Yamaha dealer for details. Dress properly for your ride 
with a helmet, eye protect um, long sieeved shirt, long trousers, gloves and boots. Specifications subject to change without 
notice. Designed for off-road, operator use only. This product is to be used by one person only. Yamaha and the Specialty 
Vehicle Institute of Anurica encourage you to ride safely and respect felloie riders and the environment. For further infor-
matum regarding the SVIA rider course, please call 1-800-4474700. Do not drink and drive. It is illegal and dangerous 
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it can be used on bentgrass fairways. 

Reseeding time interval 
Time for reseeding is very important 
in relation to the application date of 
pre-emergence herbicides. In general, 
pre-emergence herbicides persist in 
the soil for a length of time, allowing 
season-long weed control. Reseeding 

Table 2. 

Minimum time necessary for reseeding after various pre-emergence 
herbicide application. 

Common 
Name 

Trade 
Name(s) 

Formulation Recommended 
Rate 

(pound per acre) 

Minimum Time 
Before 

Reseeding 
(Weeks) 

Benefin Balan 2.5G 2.0-3.0 6 
Benefin & Team 2G 1.5-3.0 6 
Trifluralin (1:2) 
Bensulide Betasan 4E, 7G, 12.5G 7.5-10.0 16 

DCPA Dacthal 75WP 10.5 8 
Oxadiazon Ronstar 50WP, 2G 3.0-4.0 16 

Oxadiazon Goosegrass/ 6.56G 7.5 16 
+ Crabgrass 
Bensulide Control 

Pendimethalin Leseo Pre-M 60DG, 1.5-3.0 16 

Siduron Tuperson 50WP 2.0-6.0 N/A 

interval is dependent upon the her-
bicide and dosage used (Table 2). 

For example, reseeding should be 
delayed at least six weeks after applica-
tion of Team at the lower end of recom-
mended rate. However, when using the 
highest recommended rate, reseeding 
should be delayed 12 to 16 weeks after 
the application. When reseeding, it is 
essential that proper cultural practices 
such as soil cultivation, irrigation and 
fertilization be followed. 

In summary , a s u c c e s s f u l pre-
emergence weed control program re-
sults from selecting the right her-
bicide and applying it uniformly at the 
proper time and appropriate dosage. 
The herbicide selection depends on 
the weeds to be controlled and the 
turfgrass to be treated. 

Choose the most e f fect ive her-
bicide with maximum safety to the 
turfgrass. Changing the use of one 
class of herbicide to another class in a 
weed management program may pro-
vide a broad spectrum weed control in 
lawns. For crabgrass and other grassy 
weed control, turf managers and lawn 
care operators should emphasize a 
pre-emergence herbic ide program 
along with a good management pro-
gram. This approach will minimize 
the competitive advantage of efficient 
species like crabgrass. 

Become a 
faster runner 



MANAGEMENT 

PRE-EMERGENCE WEED 
CONTROL 

FOR WARM-SEASON 
TURF 

by Clyde Elmore, Ph.D., University of California-Davis 

Crabgrass will germinate in open areas of turf. 

P re-emergence weed control is 
more than applying the right 
herbicide at the right rate. It 

requires a knowledgeable turf mana-
ger. Often the manager must be able to 
manage the turf for multiple uses 
such as recreation, visual effects and 
athletic events. 

Frequently, several species are in-
volved. Knowing cultural practices 
needed to make the turf vigorous 
without inviting damage from dis-
eases or other stresses is essential. 
Management practices are gener-
alized about mowing height and fre-
quency, ferti l ization amount, and 
frequency, time of aeration and irriga-
tion. These practices need to be site-
specific. Assuming all of the practices 
are correct, the manager must then 
think of tipping the balance against 
weeds. 

Before beginning a weed control 

program, determine the weed species 
to be controlled using identification 
aids. 

Local universi ty advisors, nur-
serymen, industry representatives or 
people at the botanic gardens are 
available to assist. If there are many 
species or if perennial weeds are pres-
ent, a single pre-emergence material 
will not be adequate. 

Choosing a herbicide 
Many herbicides are available for 
warm-season turf. They differ by the 
weeds controlled, their saftey to the 
vaious turf species and residual con-
trol. Some herbicides (atrazine, sim-
azine and pronamide) also give some 
post-emergence control. 

EXCELLENT 

Prostrate Spurge Control Crabgrass Control 

EXCELLENT Pendimethalin Bensulide, pendimethalin, 

oryzalin, trifluralin 

GOOD DCPA Benefin, siduron, oxadiazon, 

DCPA, napropamide 

FAIR Oxadiazon, siduron 

POOR Bensulide, napropamide 

(Based on consistance, length of control, and completeness of control) 

LANDSCAPE, 



Pre-emergence materials form the 
basis for controlling annual grass and 
many broadleaf weeds in turf. Once 
the weeds are controlled and the man-
agement practices have been changed 
to keep the weeds from re-invading, 
then good vigorously-growing turf 
can exclude most weeds. 

Herbicides are appl ied in the 
spring to control summer annual 
grasses or broadleaves. They are ap-
plied in the fall for winter annuals. 
The germina t ion t imes of large 
crabgrass, smooth crabgrass, prostrate 
spurge, goosegrass or foxtails all 
differ. 
Timing applications 
The manager must be able to time the 
application so the herbicide is in the 
germination zone at the first germina-
tion. One application may not be long 
enough to control the weeds for the 
full season, as is often the case in 
southern California, Texas, Florida, 
Georgia, etc. 

These areas have an exceptionally 
long weed germination period. Since 
the soils are warmer and the tem-
perature higher, herbicides degrade 
faster than in cooler climates. Greater 
amounts of water increase the loss of 
herbicides. A second applicat ion 
must be made to have enough her-
bicide in the germination zone to con-
trol all weeds. 

The turf manager can affect timing 
of germination by turf quality. Areas 

Table 1. 

Directory of turfgrass pre-emergence herbicides. 

Common Name Trade Name Formulations Company 

Atrazine Aatrex 80W.90DG.4L Ciba-Geigy 
Purge 4 L Security 

Benefin Balan 2.5G Elanco 
2.5 Benefin Granular 2.5G Lesco 

Benefin+oryzalin X L 2G Elanco 
Benefin-I-trifluralin Team 2G Elanco 
Benefin + oxadiazon Regalstar 
Bensulide Betasan 2 . 9 E . 4 E . 7 G . 1 2 . 5 G Stauffer 

lescosan 4 E . 7 G . 1 2 . 5 G Lesco 
Pre-san 4 E . 7 G . 1 2 . 5 G Mallinckrodt 
Bensumec 4 L F 4E 

Bensulide + Oxadiazon Goosegrass/Crabgrass Control 5.25G-F 1 . 3 1 G Scotts 
DCPA Dacthal 75W Fermenta 

Dacthal 5G Lesco 
Ethofumsate Prograss 1.5E Nor-Am 
Fenarimol Rubigan 50W Elanco 
Napropamide Devrinol 50W.5G Stauffer 
Oryzalin Surtían 4AS Elanco 
Pendimethalin Southern Weedgrass Control 2.5G Scotts 

Turf Weedgrass Control 1 . 7 1 G Scotts 
Weedgrass Control 60DG Scotts 
Pre-M 60DG Lesco 
Pendimethalin 60DG Clean Crop 

Pronamide Kerb 50W Rohm-Haas 
Siduron Tupersan 50W Du Pont 
Simazine Princep 80W.90DG.4L.4G Ciba-Geigy 

that have bare soil warm up quicker 
in the spring and weeds germinate in 
these areas before cooler, tight-grow-
ing areas. With good quality turf, the 
herbicide can be applied later giving 
better control that lasts longer. 

Pre-emergence herbicides are usu-
ally used in the early spring for 
crabgrass (large and smooth), goose-
grass, sandbur, foxtails and prostrate 
spurge. 

Knotweed can sometimes be a 
problem. In the fall of the year, mate-
rials are used for annual bluegrass, 
common chickweed, henbi t and 
speedwells. 

Goosegrass should be treated in the early spring with a pre-emergence herbicide. 
continued on page 59 
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Our YFM350 has an incredibly tigT^tuiinng radius. A virtually main-
tenance-free shaft drive. An electric stflrt that fires right up. Incredible 
fuel efficiency. And an impressive towing mm A l l f | 
capacity. No wonder its reputation is building. W H I f i U B l l l Wfe make the difference. 

180 day limited warranty. Warranty terms are limited See your Yamaha dealer for details. Dress properly for your ride with a helmet, eye protectiim, long sleeved shirt, long trousers, gloves and hoots. Specifications subject to change Without notice. Designed for off-road, operator use only. This product is to be used by one perstm <mly. Yamaha and the Specialty Vehicle Institute of America encourage you to ride safely and respect felloic riders and tlu: environment. For further infor-matiim regarding the SVIA rider course, please call 1-800447-1700. Do not drink and drive. It is illegal and dangenms. 
Circle No. 162 on Reader Inquiry Card 

A familiar construction sight 



The choice is yours. Whether 
your customers need season-long 
preemergence weed control by itself 
or on fertilizer from leading formula-
tors, Team fits. 

Either way, you can control 
crabgrass and goosegrass season-
long with just one application. Or 
even a split application, if need be, 
to better fit your program. 

Team granular also fits your 
high standards of annual grass weed 
control. University tests show it's out-
standing. Team gets to the ground and 
stays put to form a zone of protection 
that keeps weeds out all season long. 

And Team does all this without 
hurting your turf, including sensitive 
bentgrass. 

So spread it straight in granular 
form. Or spread it on fertilizer avail-
able from leading formulators. Team 
fits your program. See your Elanco 
representative. Or call toll-free: 
1-800-352-6776. 

Elanco Products Company 
A Division of Eli Lilly and Company ^ 
Lilly Corporate Center f f f a l 
Dept E-455, Indianapolis, IN 46285. U S A 
Team"1 — (benefin+trifluralin, Elanco) J S S u ^ ) 
Refer to Team label for complete use directions 

Circle No. 112 on Reader Inquiry Card 

Spread it your way. 

Team granular. 

Team" on fertilizer. 



WEED CONTROL from page 57 

Other weeds can be found locally, 
or are isolated problems. If perennial 
weeds have beed established in the 
turf and have seeded, then pre-emer-
gence herbicides may be needed to 
control the germinating seeds of these 
weeds (Dallisgrass or Bermudagrass 
for example). The established plants 
must be controlled by post-emer-
gence herbicides. 

Overseeded turf 
Overseeding of warm-season grasses 
is a concern when using herbicides. 
The pre-emergence material controll-
ing crabgrass or goosegrass must be 
broken down so annual ryegrass can 
germinate and establish. Applications 
of herbicides for annual bluegrass 
control can be a problem. 

Benefin has been used for annual 
bluegrass control. It can also be ap-
plied early in the season (August), giv-
ing early control. The ryegrass can be 
seeded about 45 days later. Bensulide 
has stunted overseeded ryegrass turf 
at 45 days. The residual of bensulide 
is usually two or three times longer 
than benefin in California turf. 

Ethofumesate may be applied 20 to 
30 days after overseeding. It should be 
applied to dormant Bermuda or sup-
pression can occur in the spring. 

Fenarimol, a fungicide, applied 
two weeks prior to overseeding, con-
trols several turf diseases in addition 
to controlling the annual upright form 
of annual bluegrass. It has not con-
trolled the low-growing perennial 
form in mild climate areas. 

Careful water management going 
into the fall will help reduce annual 
bluegrass invasion. Conditions that 
allow alternate wetting (rainfall or ir-
rigation) and drying, so the seedlings 

Table 2. 

Tolerance of Warm-Season Turf to Pre-emergence Herbicides 

can dry out and die, will decrease 
weed populations. 

Mechanical cultivation 
Also, timing of aeration or other me-
chanical cultivations is important. 
Aeration or verticutting during an-
nual bluegrass germination allows 

Herbicide Bahia B e r m u d a Centipede St. Augustine Z o y s i a 

Atrazine N R I T T I 
Benefin T T T T T 
Benefin'oryzalin T T T T T 
Benefin'trifluralin T T T T T 
Bensulide T T T T T 
Bensulide'oxadiazon N R T N R N R T 
D C P A T T T T T 
Ethofumsate N R I N R N R N R 
Napropamide T T T T T R 
Oryzalin T T T T T 
Oxadiazon N R T N R T T 
Oxadiazon'benefin N R T N R N R T 
Pendimethalin T T T T T 
Pronamide N R T N R N R N R 
Siduron N R N R N R N R N R 
Simazine N R T T T T 

T - tolerant; I = Intermediate tolerance, apply only to dormant grass 
N R = N o t registered 

Pre-emergence Herbicide Soil Longeviity 

S H O R T benefin, D C P A , siduron 

M E D I U M oxadiazon, trifluralin 

L O N G bensulide, pendimethalin, oryzalin 

(Based on turf use and rates used in turf) 

open spaces in the turf for weeds to 
invade. 

Always aerate or verticut before— 
never after—an application of pre-
emergence herbicide. These opera-
tions just before herbicide treatment 
will reduce the thatch and give the 
herbicide a better chance to get to the 
soil where it is effective. 

Pre-emergence herbicides, when 
properly timed at the right rate, can ef-
fectively control most annual weeds and 
be a good tool to help manage turf. They 
generally are safer to use on turf than 
post-emergence herbicides because 
they are being used to control seedlings 
rather than mature plants. There are 
many good materials from which to se-
lect to control your weeds. LM 

Unlike most golfers, our YFM225 won't tear turf. Fleece fairways. Or 
bash bunkers. Because we've equipped it with high-flotation tires that 
leave virtually no footprints. (A slightly over - ^ ^ M U M 
weight caddie would leave a deeper footprint) YAMAHA 
The YFM225. You'll never make a hole in one. Wfe make the difference 

Not a ground 
breaking idea. 

I V T ' 

180 da\ limited warranty Warranty terms are limited See your Yamaha dealer for details. Dress properly for your 
ride with a helmet, eyeprotection, ¡rinn sleeved shirt, limn trousers, gloves and boots. Specifications subject fo chdngc without 
notice. Designed for'off-mad, iptrator use <mh\ This pmduct is to be used b\ one perstm only Yamaha and the Specialty 
Vehich- Institute of Anwrica mcouragc you fo nde safely and respect felloie riders and the em'inmment. For furthir ihfor-
nlatum reganling the SVIA rider course, please call 1-800-447-4700. Do not drink and drive. It is illegal and dangerous. 
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PART III of IV 

TURFGRASS CULTURE 
AND WATER USE 

Different turfgrass species use water in different ways. 
New research helps to better explain this process. 

by David Minner, Ph.D., University of Missouri 

Over the last seven years, re-
s e a r c h e r s h a v e m a d e ad-
v a n c e s in u n d e r s t a n d i n g 

t u r f g r a s s w a t e r use ra te (WUR). 
Much emphasis is being given to the 
WUR associated with a par t icular 
turfgrass species, cultivar or cultural 
practice. 

The idea is to develop grass sys-
tems that lose less water to the atmo-
sphere and maintain more favorable 

soil mois tu re condi t ion for plant 
growth. 

I n d e e d , t h e s e low w a t e r u s e 
grasses and management practices are 
being defined, but turfgrass managers 
must understand that low water use 
does not necessarily mean less irriga-
tion. 

For example, WUR of creeping red 
fescue is nearly 15 percent less than 
that of tall fescue. But less water is 

needed by tall fescue to keep it at ac-
ceptable turf quality than the creep-
ing red fescue. 

Similarly, taller mowed grasses 
h a v e h i g h e r WUR t h a n s h o r t e r 
mowed grass, but the amount of irri-
gation needed to keep turfs at accept-
able levels is less for the taller grass 
than the shorter. 

In both examples, a deeper root 
system associated with tall fescue and 

continued on page 62 

A RELATIVE COMPARISON BETWEEN 
TURFGRASS GROWTH AND WATER USE 

A boundary layer with less air 
movement has a higher water vapor 
content. 

More air mixing in open turf canopies 
increases water use rate. 

An open canopy with upright leaves 
decreases canopy resistance and 

A tight dense canopy with horizontal 
leaves increases canopy resistance 
and decreases water use rate. 

The ideal turf situation for water 
conservation would have a low water 
use rate as the result of a dense 
horizontal canopy with reduced vertical 
leaf expansion; and a reduced need for 
irrigation as the result of a deep 
expansive root system. 

Excessive nitrogen can result in 
shallow rooting and increased vertical 
leaf expansion. The combined result is 
an increased water demand by the 
canopy and a decreased water supply 
by the root system. 

A deeper root system helps avoid 
drought stress. 

Important Note: The intent of the above diagram is to show the relationship between turfgrass growth and water use. It should be understood that 
a decreased water use rate does not always result in water conservation and a reduced need for irrigation. 


