
LANDSCAPE MANAGEMENT 

POST-EMERGENCE WEED 
CONTROL IN COOL-

SEASON TURFGRASSES 
For effective post-emergence weed control, the plants should be 

actively growing and the herbicide sufficiently absorbed. 

by Bruce E. Bran ham, Ph.D., Michigan State University 

Pos t -emergence weed control is 
the application of a herbic ide 
to an e s t a b l i s h e d w e e d to 

a c h i e v e control . It is fundamenta l ly 
different from pre -emergence weed, 
control in several ways. First, the her-
bic ide is applied direct ly to the weed 
which permits the use of spot applica-
tions. Second, env i ronmenta l condi-
tions are important b e c a u s e they af-
f e c t t h e a m o u n t o f h e r b i c i d e 
absorpt ion w h i c h is u l t i m a t e l y re-
lated to control . 

Principles of post-emergents 
Effect ive pos t -emergence control de-
p e n d s on t h r e e s i m p l e p r i n c i p l e s . 
First, the growth stage of the plant is 
cr i t ical . In general , the younger the 
plant, the eas ier it is to control . T h i s is 
most a p p l i c a b l e to a n n u a l p l a n t s , 
however , even establ ished perennials 
have growth periods w h e r e control is 
more easi ly ach ieved . 

As an e x a m p l e , fall is an exce l l en t 
t ime to control es tabl ished perennia ls 
b e c a u s e they are storing food reserves 
in t h e i r root s y s t e m s and the her -
bic ide will be transported to the roots, 
ki l l ing the ent i re plant. 

S e c o n d , the w e e d s must be ac-
t ively growing in order to take up a 
sufficient dose of the herbic ide for ef-
fect ive control . 

W h e n weeds are act ively growing, 
they are translocat ing photosynthate 
to the plant 's growing sites. T h e ab-
sorbed herb ic ide can be carr ied with 
the p h o t o s y n t h a t e to these growing 
sites which are often the site of the 
herb ic ide ' s act ion. 



When weeds are actively growing, 
they tend to be more succulent and 
possess a thinner cuticle. The cuticle 
is the chief barrier to herbicide ab-
sorption, and when plants are actively 
growing the cuticle tends to be less 
well developed. As plants enter peri-
ods of high temperature and particu-
larly drought stress they tend to 
develop thicker (i.e. waxier) cuticles. 

Absorption is critical 
Third, the herbicide's absorption by 

TABLE I . H M H I M H M M i 

the plant is the controlling factor in 
getting sufficient herbicide activity. 

It is est imated that, depending 
upon the herbicide, only 15 to 60 per-
cent of the herbicide deposited upon 
the leaf is absorbed into the plant. 

Thus, an area for fruitful research 
in the future is to examine methods to 
increase the absorption rates to 85 to 
100 percent. Such advances would 
permit lower application rates to be 
used. In fact, significant advances are 
currently being made in the area of 

• • • • • i TABLE 2 . • • 

a d d i t i v e s to i n c r e a s e h e r b i c i d e 
absorption. 

These factors—plant growth stage, 
h e r b i c i d e a b s o r p t i o n and p lant 
growth r a t e — c o n t r o l the e f f e c -
t i v e n e s s o f p o s t - e m e r g e n c e 
herbicides. 

This preliminary discussion sets 
the stage for the five weed control 
areas. 

Broadleaf weed control 
Controlling broadleaved weeds is an 

Broadleaf weed control herbicides for Post-emergence grass and sedge 
use in cool-season turf control herbicides 

2,4-D dicamba 
2,4-DP triclopyr 
MDPP clopyralid 
MCPA 

Some commonly used broadleaf herbicide mixtures and 
the ratio of each product in the mix: 

2. 4-D + MCPP 
2 plus 2 (1/1) Fermenta 
Lescopar (1/2)Lesco 
2. 4-D-MCPP (2/1) Cleary s 

2, 4-D dicamba 
Phenaban 801 (8/1) Gordons 
Eight-one selective herbicide (8/1) Lesco 
Riverdale 81 selective weed killer 

(8/1) Riverdale 
Riverdale 101 weed killer (10/1) Riverdale 

2, 4-D t MCPP j f dicamba 
Three way selective herbicide 

(1/0.5/0.009) Lesco 
Trimec (1/0.5/0.1) Gordons 
Trimec Bentgrass Formula (0.3/1/0.13) Gordons 
Trexsan (1.0/0.53/0.13) (Sierra) 
Trexsan Bent (0.3/1.0/0.13) (Sierra) 

2. 4-D + 2. 4-DP 
Chipco Weedone DPC (1/1) [ester] Rhone-Poulenc 
Chipco Weedone DPC Amine (1/1) Rhone-Poulenc 
Turf D + DP (1/1) [ester] Riverdale 

2, 4-D + 2, 4-DP -V MCPP 
Weedestroy Triamine (1/1/1) Riverdale 
Weedestroy Triester 80.7/1.0/0.7) Riverdale 

MCPA + MCPP + 2, 4-DP 
Weedestroy Triamine M (1/1/1) Riverdale 

MCPA + MCPPjf jjiacamba 
Trimec Encore (1.0/0:46/0.1) [amine] Gordons 

2,4-D + 2, 4-DP 4- dicamba 
Super Trimec (1.0/1.0/0.25) [ester] Gordons 

2. 4-D triclopyr 
Turflon D (2/1) [ester] Dow 
Turflon II (2.6/1) [amine] Dow 

triclopyr + clopyralid 
Confront (3/1) [amine] Dow 

Common Name Trade Name Manufacturer 

MSMA+DSMA Daconate 
Broadside, DSMA 81% 
Ansar, DSMA liquid 
Methar 30 

Fermenta 
Vertac 
Drexel 
W.A. Cleary 

fenoxaprop Acclaim Hoechst 

bentazone 
(sedges only) 

Basagran BASF 

Special use situations 
Sometimes we don't understand why things work 
the way they do, but we use them anyway. A good 
example of this is the control of creeping speedwell 
with DCPA (Dacthal). 

Dacthal is a pre-emergence grass herbicide that 
effectively controls creeping speedwell (a difficult-
to-control broadleaf weed) when applied after emer-
gence of the speedwell. You figure it out. 

Another special-use situation is the control of tall 
fescue in Kentucky bluegrass with chlorsulfuron 
(Lesco TFC). 

This product will remove coarse-bladed tall fes-
cue from Kentucky bluegrass with a single applica-
tion. The product has a very long soil residual so be 
careful when using it. 

It will also eradicate perennial ryegrass from Ken-
tucky bluegrass. which opens up some interesting 
possibilities for golf courses and home lawns where a 
pure Kentucky bluegrass turf is desired but ryegrass 
was included in the seed mixture for establishment 
purposes. 

It may be possible to gradually eliminate peren-
nial ryegrass from a mixed Kentucky bluegrass and 
perennial ryegrass stand by using chlorsulfuron at 
low rates. 

—Dr. BranhamD 



Using non-selective herbicides 
Herbicides that kill all vegetation are called non-se-
lective herbicides. These products have become widely 
used in turf renovation and for edging around trees, 
hard-to-mow areas, under fences, etc. 

Although several non-selective herbicides are avail-
able, by far and away the most widely used product is 
glyphosate (Roundup). It is difficult to imagine a better 
herbicide for non-selective weed control than this prod-
uct. It is irreversibly adsorbed to soil particles, and there-
fore has no soil residual. Therefore, renovation can begin 
also immediately after application, although time should 

be given for the glyphosate to translocate throughout the 
entire plant before beginning any processes that will dis-
turb the vegetation you're trying to control. 

Another reason that makes this such a good her-
bicide is that it is readily translocated in most plants, 
thus controlling the entire plant-foliage, roots, rhi-
zomes and stolons. It is also an environmentally safe 
product with very low mammalian toxicity (oral LD5 0of 
5600 mg/kg for rats, which would be considered almost 
non-toxic). 

—Dr. BranhamD 

important c o m p o n e n t in any turf 
weed control program. 

Without exception, all of the her-
bic ides used in general broadleaf 
weed control in turf have a similar 
mode of act ion. T h e s e herbic ides , 
listed in Table 1, all concentrate in the 
meristematic areas of the plant and 
cause uncontrolled tissue growth, re-
sulting in a bending and twisting of 
plant parts (called epinasty) and ul-
timately the plant's death. 

In this category of herbicides is 2,4-
D, t h e o l d e s t o r g a n i c h e r b i c i d e 
k n o w n . It was d i scovered during 
World War II, has been in commercial 
use since the late 1940s, and is the 
m o s t r e s e a r c h e d h e r b i c i d e in 
existence. 

The only other turf broadleaf her-
bicide which is not a growth reg-
ulator-type herbicide is bromoxynil 
(Buctril), which is a photosynthetic 
inhibitor. 

However, b romoxyni l was can-
celled for use in turf by its manufac-
turer, Rhone-Poulenc, in 1989 and is 
currently only labelled for use on sod 
or grass seed production. 

Broadleaf mixtures 
With the exception of MCPP, these 
broadleaf herb ic ides are rout inely 
sold in mixtures with 2,4-D being the 
primary component of most mixes 
(Table 1). 

There are differences in efficacy 
among the different mixtures. How-
ever, the most important factor con-
trolling efficacy is the type of formula-
tion used. 

All of the herbicides listed in Table 
1 are organic acids and as such can be 
modified to other forms to improve 
herbicidal activity. The most common 
formulations are esters or amine salts. 
These formulations have a marked ef-
fect on the herbicidal activity. 

Esters are better at penetrating the 
plant foliage but they are slightly vol-
atile. The volatility can cause injury 
to non-target plants if conditions at 
application favor volatility. 

C o n d i t i o n s f a v o r i n g v o l a t i l i t y 
would include high air temperatures, 
moderate winds and high re lat ive 
humidities. 

Evaluating amine salts 
Amine salts, on the other hand, are 
essentially non-volatile but they don't 
penetrate the plant foliage as readily 
as esters. Therefore, ester-formulated 
herbicides are more efficacious than 
amines on an active ingredient basis, 

One well-timed post-
emergence application 
can result in season-long 
control, but only if 
delayed sufficiently to 
catch germinating plants. 

but they can cause non-target plant 
injury; so caution must be used when 
e m p l o y i n g e s t e r - f o r m u l a t e d 
herbicides. 

As a general rule-of-thumb, amine 
formulated mixtures of 2,4-D, MCPP 
and/or dicamba will control 90 per-
cent of the broadleaf weed problems 
found in cool season turf if used 
properly. 

Use in summer will routinely re-
sult in reduced levels of control while 
use of herbicides on drought-stressed 
weeds can reduce control levels to 
zero. However, a small number of turf 
weeds require either an ester-formu-
lated herbicide combination or a her-
bicide with a different spectrum of 
w e e d s c o n t r o l l e d . T h e s e w e e d s 
would include creeping speedwell , 
ground ivy, prostrate spurge, creeping 
yellow woodsorrel, wild violets and 
wild garlic. 

M a n y of the e s t e r - f o r m u l a t e d 
products such as Turflon D, Super 

T r i m e c , W e e d o n e D P C a n d 
W e e d e s t r o y T r i e s t e r wil l contro l 
these weeds. Good to e x c e l l e n t con-
trol of these weeds often requires 
two appl icat ions spaced two to four 
weeks apart. 

The loss of Buctril, a post-emer-
gence broadleaf herbicide, for most 
turf situations means that on seedling 
turf, there really is no means of con-
trolling broadleaf weeds. 

Buctri l could be applied to any 
size seedlings without injuring the 
desirable turf. T h e standard recom-
m e n d a t i o n for c o n t r o l l i n g broad-
leaved weeds in seedling turf with 
phenoxy herbic ides is to wait until 
the turf has been mowed one time 
b e f o r e applying a */2X rate of the 
herbicide. 

Annual grass weeds 
Annual grass weeds, most commonly 
crabgrass, are probably the biggest 
weed problem most turf managers 
face. 

Because of the large number of via-
ble seeds in the soil and the ability of 
the grass weed seedlings to effectively 
compete in a turf stand, weeds such as 
crabgrass can be difficult to control. 

The preferred method to control 
crabgrass is with a pre-emergence 
herbicide. However, when these do 
not a d e q u a t e l y control crabgrass , 
post-emergence herbicides must be 
used. 

Up until 1987, the only available 
choice to control crabgrass post-emer-
gence was a formulation of methane 
arsonate such as MSMA or DSMA. 
These herbicides are sold under a va-
riety of trade names as listed in Table 
1. However, in 1987 a new herbicide 
was approved for use on cool-season 
turf . T h i s h e r b i c i d e , f e n o x a p r o p 
(trade name Acclaim), provides a sec-
o n d o p t i o n for p o s t - e m e r g e n c e 
crabgrass control. 

Checking conditions 
While MAA compounds can provide 
effective crabgrass control, generally 



TABLE 3. M H M H H B B H H i ^ ^ ^ M 
Applications for controlling crabgrass 

Herbicide 

Acclaim 
Acclaim + PreM 
Acclaim 
Acclaim + PreM 
Acclaim 
Acclaim + PreM 
Acclaim 
Acclaim + PreM 
Acclaim 
Acclaim + PreM 
Acclaim 
Acclaim + PreM 
Acclaim 
Acclaim 
Untreated 

Rate 

0.04 
0.04 + 1.5 

0.06 
0.06 + 1.5 

0.06 
0.06 + 1.5 

0.08 
0.08 + 1.5 

0.08 
0.08 + 1.5 

0.12 
0.12 + 1.5 

0.12 
0.12 + 1.5 

two applications 10 to 14 days apart are 
required for effective control. In addi-
tion, these products can be phytotoxic 
under the hot, humid conditions of 
summer. 

Because of these drawbacks, use of 
these herbicides was primarily lim-
ited to controlling crabgrass that was 
not controlled pre-emergence. That 
is, it would be uncommon to use MAA 
as your only method of controlling 
crabgrass. 

Acclaim offers some interesting 
possibilities because it is a very effec-
tive crabgrass herbicide. On young 
crabgrass (two tillers or smaller), 95 
percent or higher control is often 
seen. 

This product, and others that may 
be available in future years, should 
cause turf managers to re-evaluate 
their crabgrass control strategy. 

Serious crabgrass control 
For those areas where crabgrass is a 
very serious problem, use of a pre-
emergent will still be the best method 
of control . However, in the more 
northern parts of the cool-season re-
gion, alternative strategies can be de-
veloped. 

Remember, a pre-emergence ap-
plication is a preventative application 
that requires treating the entire area. 
A post-emergence application can be 
directed on the weedy areas only and 
thus less total area could potentially 
require treatment. 

For turfs that have not had a his-
tory of crabgrass invasion, a strategy 
of skipping the pre-emergence appli-
cation and spot treating with a post-
emergence product could be em-
ployed with a potential for cost sav-
ings. 

By using a "post" -only applica-
tion the manager has more f l ex -

ibility, as was dramatically shown 
during the drought of 1988. Pre-
emergence applications were essen-
tially wasted in 1988 because there 
was no water available for crabgrass 
g e r m i n a t i o n . H o w e v e r , o n c e the 
drought was broken in July, the 
crabgrass germinated and the pre-

Pre- and post-
emergence 
combinations exemplify 
the different control 
strategies that are 
available. 

e m e r g e n c e h e r b i c i d e had d iss i -
p a t e d , r e s u l t i n g in t r e m e n d o u s 
crabgrass populations. 

T h e s e p o p u l a t i o n s had to be 
treated with a post-emergence appli-
cation since practically no pre-emer-
gence control was seen. Thus, if you 
had waited to see the crabgrass prob-
lem develop you would have saved 
the cost of the pre-emergence applica-
tion and used the post-emergence 
product to get control. 

The advantage of this approach is 
flexibility and potential cost savings 
while the drawback is that you must 
tolerate a certain level of crabgrass 
before treating. 

Pre-, post- combos 
The use of pre- and post-emergence 
combinations is another example of 
the different grass control strategies 
now available. 

Sourc«: Dr Branham 

The data in Table 3 displays some 
of the results of using pre/post combi-
nations and post-only applications for 
controlling crabgrass. 

The data show that the pre/post 
combinations are effective and could 
result in either a lower rate of pre-
emergent or elimination of the second 
pre-emergence application. Also, note 
that one well-timed post-emergence 
application can result in season-long 
control, but only if delayed suffi-
ciently to catch all of the germinating 
crabgrass plants. 

Nutsedge control 
For control of yellow nutsedge, either 
MSMA or Basagran is effective. How-
ever, Basagran is usually preferred 
because the potential for phytotox-
icity is reduced. 

Because the root tubers of the 
yellow nutsedge are not killed by 
these herbicides, multiple applica-
tions are needed to kill the plants 
sprouting from the tubers. 

In essence, you try to prevent the 
plants from getting enough growth to 
produce more tubers. Thus, as many 
as one to three applications per season 
could be required to eliminate a se-
rious yellow nutsedge problem. 

The above summarizes the major 
types of post-emergence weed con-
trol appl icat ions . With any post-
emergence application, make sure 
the plants are actively growing and 
t r e a t t h e m at the p r o p e r w e e d 
growth stage to ach ieve ef fect ive 
control. As always, follow the manu-
facturer's label to assure consistent, 
safe results. LM 

Dr. Branham is an associate professor in 
the Crop and Soil Sciences Department at 
Michigan State University. 



LANDSCAPE 

POST-EMERGENCE WEED 
CONTROL IN WARM-

SEASON TURFGRASSES 
There are many ways to control unwanted plants. Just be sure you know 

what you're treating and don't promise more than can be delivered. 

by Bert McCarty, Ph.D., University of Florida, Gainesville 

Weeds can be defined simply 
as unwanted plants or plants 
growing out of place. There-

fore, beauty is in the eye of the be-
holder, meaning that some people 
simply want ground cover with any 
green plants—weeds and all. 

Others desire a uniform turf stand 
with no weeds or additional undesira-

ble characteristics, such as damage 
from insects, diseases, or other pests. 
For these, weed control is rapidly be-
coming better defined as "weed man-
agement." 

Weed control methods 
Several means of weed control are 
available. Incorporating as many as 

possible by turf managers will in-
crease their effectiveness. 

Encourage healthy turf growth and 
be prepared to hand-pull weeds from 
an area. 

If only a few weeds are present, 
especially in newly-established areas, 
hand removal is the safest alternative. 
Obviously, this is practical only on a 

Treat weeds before they begin to tiller or produce seedheads. Otherwise multiple applications of herbicide 
spaced 7 to 10 days apart are necessary for control. 

MANAGEMENT 



Table 1. • h b m b ^ ^ m b 
W a r m - s e a s o n t u r f g r a s s t o l e rance to 
p o s t - e m e r g e n c e he rb i c ides . 

Bahia- Bermuda- Carpet- Centipede- St. Augustine- Zoysia-
Herbicide grass grass grass grass grass grass 

Postemergence 
asulam D1 S-l* D3 D S-l NR 
atrazine I S-I(D) 1 S-l S-l 1 
bentazon S S 1 S S S 
2.4-D S S 1 1 1 S 
2.4-D + dicamba S S 1 1 1 S 
2.4-D dichlorprop s S 1 1 1 s 
2.4-D 4 MCPP s S 1 1 1 s 
2.4-D -+ MCPP + s S 1 1 1 s 

dicamba 
2.4-D + MCPP4 s S 1 1 1 s 

dichlorprop 
dicamba s S 1 1 1 s 
DSMA. MSMA D S D D D 1 
imazaquin D S 1 S S s 
MCPA * MCPP + S s 1 1 1 1 

dichlorprop 
MCPP S s 1 1 1 s 
metnbuzin D S-l D D D NR 
pronamide NR s NR NR NR NR 
sethoxydim D D D S D D 

1S Safe at labeled rates; I = Intermediate safety, use at reduced rates; 
D Damaging, do not use; NR Not Registered for use on this turfgrass. 

?Asulam is labeled for Tifway (419) bermudagrass and St. Augustinegrass. 
3Carpetgrass tolerance to herbicides has not fully been explored 

Table 
C o m m o n and t rade name e x a m p l e s , 
m a n u f a c t u r e r s and uses of p o s t - e m e r g e n c e he rb i c i des in 
w a r m - s e a s o n t u r f g r a s s e s . 

Common 
Name Manufacturer 

Trade 
Name(s) Uses 

asulam Rhone-Poulenc Asulox 3 34 lb/gas Grass weed control in St Augustinegrass 

atrastne Ciba-Geigy others Aatrex - others Pre and early Post-emergence broadieaf and grass weed 
control 

bentazon BASF Basagran 4 lb/gal Nutsedge (yellow) control 

2 4-D Dow/Eianco 
Fermenta 
Rhone-Poulenc • others 

dicamba 2 4 0 Sandoz 
Lesco • others 

Banvei 720 Weedmaster Broadieaf weed control 
Eight-One Selective • 

others 

dicamba Sandoz • others Banvei 4 lb/gal • others Broadlea« Weed Control Usually mixed with 2.4-D and other 
broadieaf herbicides for wider weed control spectrum 

dichlorprop • 
2 4 D 

Rhone-Pouienc Weedone DPC Broadieaf weed control 

DSMA Fermenta • others DSMA Liquid • others Grass weed control m bermuda and zoysiagrasses 

glyphosate Monsanto Roundup 4 lb/gal Non-selective systemic weed/brush control 

imazaquin American Cyanamid image I 5 lb/gal Nutsedge (purple) and selective broadieaf weed control m 
southern turf except bahiagrass 

small area with only a few weeds 
present, but may be appropriate for 
some homeowners. 

Mowing at the proper height and 
frequency will suppress many weeds, 
especially annual broadleaves. Mow-
ing prior to weed seedhead formation 
will also reduce soil seed reserves. 

Other good housekeeping prac-
tices, such as washing mowers after 
c u t t i n g w e e d - i n f e s t e d areas and 
maintaining hard-to-mow areas such 

as fence lines, will help prevent intro-
duction of new seeds. Always incor-
porate and follow a mowing schedule 
as suggested by your local extension 
service. 

Smothe r i ng w e e d s 
The use of non-living material to ex-
clude light (smothering) is effective in 
certain areas such as flower beds, foot 
paths, or nurseries where turf is not 
grown. Materials used include straw, 

sawdust, hay, wood chips and plastic. 
Care must be taken to prevent 

mowing accidents that can arise when 
these materials move into a main-
tained turf area. 

Recently, several mat-type prod-
ucts impregnated with herbicides to 
extend the time of weed suppression 
have been introduced. Contact with 
these by living plant parts will not al-
low further growth; therefore, care 
must be taken to prevent root injury to 
desirable trees, shrubs, and ornamen-
tals that may be exposed to these. 

Herb i c ides de f i ned 
A herbicide is simply any chemical 
that injures or kills a plant. For her-
bicides to be effective, the following 
decision making sequence is sug-
gested: 

Identification. This is the back-
bone of any herbicide weed control 
program. Identification begins with 
classifying the weed type. Are they 
b r o a d l e a v e s or d i c o t y l e d o n o u s 
plants? Broadleaves have two seed 
cotyledons (young leaves) at emer-
gence and have net-like veins in their 
true leaves. They also often have col-
orful f lowers . E x a m p l e s i n c l u d e 
clover, spurges, lespedeza, plantain, 
henbit, parsley, beggarweed, match-
weed and many others. 

Grasses , or monocoty ledonous 
plants, have only one seed cotyledon 
present when seedlings emerge from 
the soil. Grasses also have hollow, 
rounded stems with nodes (joints), 
and parallel veins in their true leaves. 
Examples include crabgrass, goose-
grass, dallisgrass, thin paspalum and 
annual bluegrass. 

Sedges and rushes generally favor 
a moist habitat and have either stems 
that are triangular-shaped and solid 
(sedges), or round and solid (rushes). 

Weeds complete their life cycles in 
either one growing season (annuals), 
two growing seasons (biennials), or 
three or more years (perennials). 

Annuals that complete their life 
cycles from spring to fall are generally 
referred to as summer annuals, and 
those that complete their life cycles 
from fall to spring are winter annuals 
(summer annual grasses, as a class, 
are generally the most troublesome in 
turf). 

Herbicide selection. Deciding if 
and which herbicide(s) to use can be 
confus ing . T h e r e is, h o w e v e r , a 
checklist to help make this decision. 

After identifying the weed, read 
the chemical label thoroughly to de-
cide which turf species tolerate expo-
sure to those part icular products 
(Tables 1 and 2 list most common-use 
turf herbicides, trade name examples, 
and turfgrass tolerance). 



Table 2. ( c o n t , ) H H a H a H H H i 
Common and trade name examples, 
manufacturers and uses of post-emergence herbicides 
in warm-season turfgrasses. 

Common 
name manufacturar 

trade 
name(s) uses 

MCPA Rhone-Poulenc Weedar MCPA 4 lb/gal - Broadleaf weed control Usually mixed with other herbicides 
others for wider spectrum of weed control 

MCPA «• MCPP - Riverdale 
2.4-DP 

Weedestroy Triamine II Broadleaf weed control 

MCPP Fermenta 
Lesco 
PBI/Gordon 
Rhone-Poulenc 

MCPP 
Lescopex 2 5 lb/gal 
Mecomec 4 lb/gal 
Weedone MCPP Turf 

Herbicide 

Broadleaf weed control Usually mixed with other herbicides 
for wider spectrum of weed control 

MCPP -
chlorflurenol 

Ortho Weed-B-Gon for 
Southern Lawns 

Selective broadleaf weed control 

MCPP » 2.4-D * 
dicamba 

PBI/Gordon 
Lesco 
Sierra + others 

Trimex Southern 
Three-Way Selective 
Trex-San • others 

Wide spectrum broadleaf weed control 

metribusin Mobay Sencor 4L. 50W. 75DF Mixed With MSMA/DSMA for goosegrass control in 
bermudagrass 

MSMA Fermenta 
Helena 

Bueno 6 lb/gal 
MSMA 6 lb/gal 

Grass weed control m bermuda and zoysiagrasses 

paraquat ICI Americas Gramoxone Non-selective, contact weed control 

pronamide Rohm & Haas Kerb 50WP Pot annua control m bermudagrass 

sethoxydim BASF Poast 1 5 lb/gal Grass weed control m centipedegrass 

simazine Ciba Geigy + others Prmcep 4 lb/gal. 
80WP + others 

Pre and early Post-emergence grass and broadleaf weed 
control 

trictopyr + 
2.4-D 

Dow/Elanco Turfk>n-D Broadleaf weed control 

triclopyr • 
clopyraiid 

Dow/Elanco Confront 3 lb/gal Broadleaf weed control 

W A R M from page 46 

Next, look at one of the numerous 
publicat ions available that list the 
susceptibility of the weeds to the her-
bicide in question. 

Reread the label to learn every-
thing possible about a product. Infor-
mation includes: site of uptake (foliar, 
root, or both); length of effectiveness; 
effects of UV light; effects of water pH 
on the product; whether it can be 
t a n k - m i x e d with fer t i l izer , insec -
ticides or other herbicides; whether a 
surfactant is needed, etc. 

Other information on the label in-
cludes safety precautions, effects on 
surrounding (non-target) plants, over-
seeding or replanting waiting periods, 
and environmental influences (such 
as rainfall) on control. 

Manufacturers invest millions of 
dollars and many years of research 
and development on each product, 
and the label reflects their findings. 
Always read and follow these before 
use. 

Herbicide application. Proper ap-
plication is the last link in the chain of 
successful herbicide use. Misapplica-
tion and/or the use of wrong materi-
als are the main reasons for most weed 
control failures. 

Equipment calibration and proper 
coverage are two important factors in 
correct application procedures. For 
those using tractor-mounted or pull-
behind sprayers with a boom of con-
stant width, equipped with nozzles 

Source: Dr McCarty 

that produce a constant flow rate at a 
given pressure, moving over open ter-
rain, calibration is fairly straight for-
ward. However, LCOs often use a 
handgun. In using this method, one is 
sure of only one variable—the vol-
ume of water being applied, assuming 
the pump and regulator are constant. 

One suggestion for handgun use is 
that you cal ibrate every applicator 
separately. Individuals do not walk or 
use the same swing pattern (motion) 
exac t ly al ike . Other suggestions:® 
limit overlap; 

• emphas ize the importance of 
maintaining consistent walking speed 
and overlap each day; 

• check regularly that the nozzle 
output, pump pressure, and engine 
speed are similar as when calibration 
was performed; 

• and don't mow treatment areas 
for two to four days before or after 
applicat ion. Th is delay will al low 
time for herbicide penetration and 
translocation throughout the weeds 
before mowing. 

Post-emergence herbicides 
Post-emergence herbicides are gener-
ally effective only for weeds that have 
emerged (are visible). Post-emergence 
herb ic ide e f fec t iveness is reduced 
when the weed is under drought 
stress, has begun to produce seed-
heads, or is mowed before the applied 
chemical has had time to work. 

Post-emergence herbicides should 
never be applied when temperatures 
are hot (>85°F) , unless some degree 
of turf discoloration is acceptable. 

Many turf managers wait until 
weeds become mature before apply-
ing post-emergence herbicides. By 
waiting this late, multiple applica-
tions (2 to 3) spaced 7 to 10 days apart 
are necessary for control, though this 
increases the probability of damaging 
the turf. 

Generally, the younger the weed, 
the easier it will be controlled. Try to 
treat weeds when they are at the 2 to 3 
leaf growth stage (Figure 1). Don't wait 
until it begins to ti l ler or produce 
seedheads (Figure 2). Waiting this late 
will usually result in reduced control. 

Broadleaf weed control 
Most broadleaf weeds are controlled 
with atrazine and/or various combi-
nations of 2,4-D, MCPP, MCPA, di-
camba, or triclopyr. It is suggested for 
young broadleaf weed control in St. 
A u g u s t i n e , c e n t i p e d e , a n d 
zoysiagrasses that atrazine be used. 

For weeds that escape control, fol-
low-up with a treatment consisting of 
dicamba and 2,4-D. 

For best control, the weeds should 
be actively growing and not under 
moisture stress. Control may be re-
duced if weeds are not actively grow-
ing due to less herbicide uptake and 
translocation by the plants. 

For the more difficult-to-control 
broadleaf weeds, two applications of 
2,4-D, dicamba, MCPP and/or tri-
clopyr, spaced 7 to 1 0 days apart, are 
required. However, repeat applica-
tions also increase the chance of dam-
age to the turfgrass. In these cases, 
using one-half the normal herbicide 
rate will reduce turf injury. 

It is suggested that one-half the 
normal rates of 2,4-D and/or MCPP 
n e v e r b e e x c e e d e d on S t . A u -
gustinegrass. 

Grass weed control 
Atrazine applied early as a post-emergent 
will provide fair control of many annual 
grass weeds and also provide good to ex-
cellent control of broadleaf weeds. 

For older weeds in bermudagrass 
and zoysiagrass, repeat applications of 
DSMA/MSMA are necessary. 

On centipedegrass, Poast will pro-
vide good to excellent control of most 
a n n u a l grass w e e d s . In S t . A u -
gustinegrass, Asulox provides fair to 
good control of some annual grasses. 

Repeat appl icat ions are usually 
necessary but this increases the risk of 
turf injury, especially if the turf is 
treated when temperatures are hot or 
under moisture stress. 

continued on page 50 



Don't underestimate proper 
agronomic practices 

T h e first and most important strategy in weed management begins with 
proper agronomic practices, which encourage a dense, growing turf. 

A healthy, dense turf serves several important roles in weed manage-
ment. T h e first is that turf shades the soil so sunlight can not reach the soil 
surface. Sunlight reaching the soil will warm the surface quicker , re-
sulting in earl ier spring seed germination. 

Second, many weed seeds require a certain quantity and quality of 
sunlight for optimum germination. Therefore , dense turf minimizes sun-
light penetration to the seed. Dense turf also minimizes the physical space 
available for weeds to become established. 

When turf is not present. Mother Nature quickly fills bare ground with 
plants in an attempt to minimize soil erosion. A race begins between her 
and the turf manager as to who can fill the weakened turf areas first. 

Steps for proper turf management involve the following: 
T u r f managers must decide which turf variety is best adapted for a 

part icular area or use. For example , bermudagrass has very poor shade 
tolerance. Therefore , it will become too thin after being planted under 
these conditions. This thinning allows the opportunistic weeds to become 
established. 

Proper turf cultural pract ices such as fertilizing, watering, and mow-
ing. T h e s e practices are necessary to encourage healthy growth. For 
example , if a turf area is over-watered or fertilized, or mowed too low or 
too infrequently, it is usually weakened (thinned) and weed encroach-
ment results. 

Traffic control . Areas constantly damaged or compacted by traffic 
usually result in thin turf, allowing weeds to become established. Goose-
grass. annual bluegrass and certain sedges are examples of weeds that 
tend to thrive in compacted or continuously wet soils. 

Other pest control . Tur f weakened by other pests such as insects, 
diseases, and nematodes often cannot recover quick enough to out-com-
pete weed encroachment . Soil disturbances, such as mole cricket tunnel-
ing. also expose additional weed seeds, and therefore add another avenue 
for establ ishment . 

—Dr. McCarty • 

Post-emergence herbicides are generally effective only for weeds that have 
emerged, and are less effective when the weed is under heat or drought stress. 

W A R M from page 48 
Current ly there are no select ive 

weed controls available for bahiagrass 
used in the landscape. 

Nutsedge control 
Nutsedges, as a class, are very difficult 
to control , especia l ly in wet areas. 
Many sedges produce numerous tu-
bers , r h i z o m e s and/or seed which 
p r o v i d e r e p r o d u c t i v e m e a n s long 
after the mother plant has died. 

Atrazine will provide fair to good 
control of several annual-type sedges if 
treated when the weeds are just emerg-
ing. Yellow nutsedge is best controlled 
with Basagran while purple nutsedge is 
best controlled with Image. 

Repeat applications will be neces-
sary for complete control and treat-
ment for several consecut ive years 
may be necessary for long-term con-
trol". 

Record-keeping 
E n v i r o n m e n t a l s t r e s s e s ( h e a t , 
drought, cold, shade) can have an ef-
fect on the amount of material ab-
sorbed by the plant and its e f fec-
t i v e n e s s . It is sugges ted that the 
environmental conditions at the time 
of appl i ca t ion be recorded , in the 
event failure occurs, or to more ac-
curately evaluate effectiveness. 

T h e s e var iab les inc lude air and 
soil temperatures, relative humidity, 
wind speed and direction and leaf and 
soil moisture. 

O t h e r d i s c u s s i o n s b e t w e e n you 
and your cl ient should include ex-
p l a i n i n g the s t r e n g t h s and w e a k -
nesses of herbicides being considered 
and which (if any) weeds you do not 
feel will be controlled. 

No one herbicide can control all 
weeds, so it must be decided if more 
than one material should be used. 

Outl ine your strategy (program) to 
your cl ient. Explain when and how 
treatments will be made, what can be 
expected (percenatge of control) from 
these, how long it takes for weed mor-
tal i ty , and w h o is r e s p o n s i b l e for 
proper cultural practices (i.e., water-
ing, mowing, fertilizing, etc.) follow-
ing treatment. 

Finally, do not promise more than 
can be delivered. Every operation has 
its l imitations, and promises that ex-
ceed these usually result in repeated 
cal lbacks and cancellat ions. 

R e m e m b e r , weed control begins 
with proper turf m a n a g e m e n t , and 
without this, herbic ides are only a 
temporary fix. LM 

Dr. McCarty is assistant professor and turf 
and weed specialist at the University of Flor-
ida in Gainesville. 



MANAGEMENT LANDSCAPE 

CHOOSING AN 
IRRIGATION SYSTEM 

A quality irrigation system requires a lot of work, even 
before the first piece of pipe is ever buried. 

by Scott D. Knowles, Wolf Creek Company 

Having an irrigation system de-
signed and installed can be a 
r e w a r d i n g e x p e r i e n c e . But 

you must focus on needed criteria like 
site surveys, water source determina-
tion, applied design principals and 
formulas, selection of qualified con-
sultants and contractors and service. 

An irrigation system is a mechan-
ical system that efficiently takes water 
from one place and delivers it to the 
rootzone of plant material in another 
place, at the right time and in the right 
amount. This simple object ive can 
often become a disaster, if the criteria 
set forth are not followed. 

1. Initial factors 
Logically, the first step is to create a 
design. Whether the turf manager, ir-
rigation consultant or contractor is 
going to do the design work, all system 
designs should follow several steps. 

Before any actual design work can 
begin, the designer must fully under-
stand where the system is to be in-
stalled and what it is expected to do. 
This is the purpose of the site review. 

Many factors must be considered, 
but the first step is to create a scaled 
drawing of the area that accurately 

This article is divided into 16 different considerations for designing an irrigation 
system. Here they are, for easy reference: 
1. Initial factors 7. Water amount 12. Pipe materials 
2. Soil type 8. Coverage patterns 13. Accessorizing 
3. Analyzing water 9. Money considerations 14. Final design 
4. Water sources 10. Zoning 15. Specifications 
5. Pump system 11. Valves 16. The contractor 
6. System prelims 

depicts the shape, size and location of 
all structures and planting areas. 

Notes about elevation changes and 
wind direction will prove very help-
ful if either is present in an apprecia-
ble amount. Also, investigate utility 
rights-of-way and other areas that 
may preclude the installation of irri-
gation equipment. 

2. Soil type 
Soil type c o n s i d e r a t i o n s must be 
made. Though not crucial for some 
systems, ignoring soil variations may 
be deadly on others. 

Consider that a large system, such 
as a golf course, may encompass sev-
eral soil types—each with its own rate 
of absorption and water retention 
ability. Toapply water equally toeach 
area would cause over-watering in 
some areas and under-watering in 
o t h e r s . T h e result would be un-
healthy turfgrass from too much or 
too little water, wasted money in 
water and power costs, and even ero-



sion from run-off. 
An irrigation system needs a suffi-

c ient qual i ty and quant i ty of water . 
L a k e s , r ivers , w e l l s and m u n i c i p a l 
water sys tems all may be used, if satis-
factory and cost ef fect ive. It is advis-
a b l e to h a v e l o c a l e x p e r t s m a k e 
r e c o m m e n d a t i o n s and provide data 
for both qual i ty and quant i ty . 

3. Analyzing water 
Each source has individual c o n c e r n s 
the d e s i g n e r must c o n s i d e r . W a t e r 
should be analyzed for pol lutants and 
organic matter that may harm the turf 
or cause problems with equipment . 

L a k e s tend to c o l l e c t c h e m i c a l s 
from turf via run-off and agricultural 
lands. Rivers and wel ls may have in-
dustrial or sewage contaminants ; c i ty 
w a t e r may conta in harmful c h e m i -
cals . Algae, mar ine plants and silt may 
clog pumps, valves and sprinklers , or 
s a n d m a y c a u s e p r e m a t u r e w e a r 
throughout the system. 

M a n y so lut ions ex is t for the de-
signer for qual i ty problems. If. how-
ever . the quant i ty is insufficient, o ther 
m e a s u r e s must be taken. 

4. Water sources 
It is not u n c o m m o n to have a combi -
nation of water sources , at least as a 
recharge supply for the main source . 

For e x a m p l e , a large turf system may 
use one or more ponds as the water 
supply but uses wells , r ivers or city 
water to re-charge the ponds w h e n 
the natural supply is weak. 

T h e r e - c h a r g e s y s t e m c a n nor-
mally operate within a 2 4 - h o u r win-
dow. whi le the irrigation system has a 
shorter water ing t ime frame, such as 
10 hours for many si tuat ions. 

As the water supply b e c o m e s more 
compl ica ted , it increases the cost to 
purchase and operate the system. T h e 
d e s i g n e r m u s t d e r i v e t h e p r o p e r 
equipment ba lance for per formance , 
eff iciency, rel iabi l i ty and cost effec-
t iveness . 

O t h e r i n f o r m a t i o n to g a t h e r re-
garding the w a t e r s o u r c e i n c l u d e s 
stat ic water pressure, pipe size, and 
type of connec t ion for city water . Can 
a deduct meter be instal led? W h e r e 
would a p u m p station be instal led? Is 
there e lec tr ica l power c lose by suffi-
c ient to power a booster pump, in-
c luding three -phase? 

5. Pump system 
A d d i t i o n a l l y , l o c a l b a c k f l o w p r e -
venter codes must be de termined and 
i m p l e m e n t e d into the design. In some 
areas, backf low protect ion is also re-
quired for wells . 

U n l e s s an a b u n d a n t s u p p l y o f 

water, at the required pressures, can 
be obtained from a munic ipal water 
s u p p l y , the i r r iga t ion s y s t e m wil l 
probably need a pump, or ser ies of 
pumps, to supply water at the pres-
sure and quant i ty required. 

W h e t h e r as a pressure booster or as 
the supply pump, this phase of design 
should be left to an e x p e r i e n c e d pump 
station designer. 

For m a n y large turf s y s t e m s the 
pump station may be 15 to 50 percent 
of the total system cost. Be sure to 
c o n s i d e r qual i ty , p e r f o r m a n c e , and 
serv ice from the vendor. 

W h i l e on site, many designers find 
it benefic ial to menta l ly c o n c e i v e the 
system as it would be installed. Instal-
lation problems can be foreseen and 
the design adjusted accordingly, in-
s t e a d of a l l o w i n g t h e i n s t a l l e r or 
o w n e r to discover a problem during 
instal lat ion. 

6. System prelims 
T h e des igner can d o u b l e - c h e c k his 
p r e l i m i n a r y work and form menta l 
images of the area, which are helpful 
whi le working at the drawing table. 

After creat ing the scaled drawing 
and reviewing the site, the designer 
can now m a k e some prel iminary deci-
s ions about the system, such as type of 
sprinklers , control lers , etc. Now is the 
t i m e to c o n s i d e r the v a r i a t i o n s of 
plant mater ia l s and soil profi les in 
order to m a k e the proper select ion of 
equipment to be recomended. 

At this t ime the brand and model 
n u m b e r s of the major components can 
be establ ished as well as the overall 
c o n c e p t c o n c e r n i n g t h e s y s t e m 
layout. 

Also, s o m e of the system opera-
tional guidel ines can be establ ished to 
help size the water supply and sup-
porting equipment . For example , the 
designer should now know the soil 
condit ions , the percolat ion rates, and 
the acreage to be covered. 

7. Water amount 
T h e d e s i g n e r n o w d e t e r m i n e s the 
amount of water to be applied on a 
week ly basis and the avai lable water-
ing window. With this information, 
the initial water requi rements and the 
t imes of operation can be determined. 
From this, the designer will size the 
pumps, pipe, valves and sprinklers . 

Armed with this data the designer 
can start the ac tual system layout, 
usual ly beginning with the sprinkler 
head placement . T h e most important 
cr i ter ia when laying out sprinklers is 
to insure an even amount of precipita-
tion throughout the system's area of 
coverage . Normal ly this m e a n s the 
throw radius of one spr inkler reach-
ing the next sprinkler , or "head- to-

Though today's irr igation equipment is engineered for quali ty and perfor-
mance , proper appl icat ion of the technology is c ruc ia l for a good instal lat ion. 



h e a d " coverage. 
S i n c e t h e a c t u a l a m o u n t o f 

w a t e r a p p l i e d d e c r e a s e s t o w a r d 
t h e o u t e r r a n g e s of t h e s p r i n k l e r ' s 
t h r o w r a d i u s , h e a d - t o - h e a d 
c o v e r a g e a l l o w s a m o r e e v e n a p p l i -
c a t i o n ra te , or c o e f f i c i e n t of u n i f o r -
m i t y ( C E U ) , w h i c h m e a n s al l a r e a s 
r e c e i v e a b o u t t h e s a m e a m o u n t of 
p r e c i p i t a t i o n . 

8. Coverage patterns 
T h e r e a r e t w o c o m m o n s p r i n k l e r 
l a y o u t p a t t e r n s , s q u a r e a n d t r i -
a n g u l a r s p a c i n g . Most s y s t e m s in-
c l u d e a c o m b i n a t i o n d u e to t h e odd 
s h a p e s of the i r r i g a t e d a r e a s . 

Tr iangular spacing offers uniform 
c o v e r a g e with f e w e r spr inklers . In-
stead of " h e a d - t o - h e a d " coverage, or 
50 percent d iameter spacing (which is 
normal ly used in square spacing), tri-
angular spacing a l lows 55 to 60 per-
cent of d i a m e t e r of throw spacing, 
therefore accompl i sh ing the desired 
precipitat ion rate with fewer sprin-
klers. 

Always r e m e m b e r , the wind factor 
can adjust these formulas up or down. 
Try ing to save m o n e y by using the 
fewest heads should be discouraged, 
so a l w a y s m a k e s u r e the d e s i g n e r 
stays within the m a n u f a c t u r e r ' s per-
f o r m a n c e specif icat ions. 

9. Money considerations 
A p o o r l y d e s i g n e d o r i n s t a l l e d 
s p r i n k l e r s y s t e m is e x t r e m e l y diffi-
c u l t and c o s t l y to r e n o v a t e . Do not 
a l l o w p r i c e to o v e r s h a d o w q u a l i t y . 
If f u n d s a r e not a v a i l a b l e to ins ta l l a 
q u a l i t y s y s t e m , c o n s i d e r i n s t a l l i n g 
it in p h a s e s i n s t e a d of s k i m p i n g on 
t h e m a t e r i a l s . 

O n c e the spr inklers are laid out ac-
c o r d i n g to t h e des ign c r i t e r i a a n d 
m a n u f a c t u r e r ' s s p e c i f i c a t i o n s , t h e 
next step is to divide each area into 
" z o n e s " or groupings of spr inklers . 
T h i s is n e c e s s a r y b e c a u s e e n o u g h 
water to run all the spr inklers at the 
s a m e t ime is not normal ly avai lable . 
Also, s p r i n k l e r s with di f ferent pre-
c i p i t a t i o n ra tes c a n c a u s e u n e q u a l 
a m o u n t s of water to be applied in an 
area, if operated on the same zone. 

10. Zoning 
S e p a r a t i n g i n t o z o n e s a l s o a l l o w s 
greater control over each area, w h i c h 
will be important b e c a u s e of differing 
soil types, e x p o s u r e and plant water 
requi rements . 

S o m e s p r i n k l e r m a n u f a c t u r e r s 
provide " m a t c h e d precipitat ion r a t e " 
( M P R ) n o z z l e s for t h e i r s p r i n k l e r s . 
T h i s a l lows the designer to put part 
c i rc le heads on the same zone with 
full c i rc le heads and still maintain an 

T h e effects of a poorly-designed irr igation system inc lude over-water ing , pest 
and disease problems. 

e v e n p r e c i p i t a t i o n rate throughout 
the area of coverage. 

Each zone is control led by a remote 
automat i c control valve turned on by 
the control ler . In the case of larger 
heads, such as those used on a golf 
course or large turf project , each head 
may have a valve built into it's casing, 
w h i c h m e a n s every head is, in effect, a 
separate zone. 

11. Valves 
C o n t r o l v a l v e s , a l l o f w h i c h a r e 
hydraul ic , are normal ly operated by 
e lec tr ica l solenoids, or a pressurized 
hydraul ic valve block and tubing. 

Both the e lectr ica l and hydraul ic 
contro l s y s t e m s have mer i t s w h i c h 
should be explored. T h e n u m b e r of 
heads on each zone would be deter-
mined by the amount of water needed 
by each head compared to the amount 
of w a t e r a v a i l a b l e from the w a t e r 
source . If a spr inkler needs 10 gallons 
per m i n u t e (gpm) to operate properly, 
then a 70-gpm water supply would al-
low seven spr ink lers to run at the 
s a m e t ime. 

After all the spr inklers are located 
and zoned, the designer can now de-
sign the piping system. S i n c e the vol-
u m e o f w a t e r to e a c h z o n e i s 
es tabl ished, the size of the pipe and 
valves supplying each zone can be de-
termined according to the flow and 
v e l o c i t y c h a r a c t e r i s t i c s of the pipe 
used. Pressure loss charts provide an 
easy way to size pipe and stay within 
acceptab le velocity ranges. 

12. Pipe materials 
Pipe mater ia ls vary according to the 
requi rements of the system, but most 
systems are now instal led with poly-
vinyl ch lor ide (PVC) pipe. An exper i -
enced irrigation designer will make 
r e c o m m e n d a t i o n s c o n c e r n i n g t h e 
pressure ratings and strength of the 
pipe. T h e s e should be followed ex-
plicit ly. 

A l l o w i n g l o w e r - r a t e d or under -
sized pipe to be installed will cause 
cost ly problems and may cripple the 
ent i re system. T h e pipe design should 
try to m i n i m i z e the amount of t rench-
ing and pipe installation to help con-
trol the sys tem's cost. 

Certain methods for using smal ler 
pipe sizes, such as designing in " loop-
ing, " can reduce friction loss and the 
system cost, but the designer should 
never unders ize pipe. If anything, use 
larger pipe sizes, especial ly if the sys-
tem may be expanded in the future, or 
if friction losses are bordering on the 
unacceptable . 

13. 'Accessorizing' 
At this point, the anci l lary i tems are 
designated, such as wiring and wire 



sizes, valve boxes and controller ac-
cessories. T h e type of control ler and 
control ler location should also be de-
cided. 

Today's controllers range from the 
older style mechanica l c locks to the 
newer computer-based systems. 

Mechanica l c locks are reliable and 
tend to be easier to learn how to oper-
ate. but lack the impressive array of 
funct ions provided by the comput-
erized systems. Water management is 
now a rea l i ty with the c o m p u t e r -
based control lers . W e a t h e r stat ions 
supply up-to-the-minute information 
about the field environmental condi-
tions. which then alter the watering 
s c h e d u l e s to provide just the right 
amount of water when it is needed. 

Another impressive feature is the 
ability to operate remote controllers 
via the te lephone lines or radio com-
municat ions, all from a central loca-
tion. An irrigation computer can: 

• control fountains and lighting 
systems; 

• allow, because of "flow manage-
m e n t . " pump stations to run at their 
peak efficiency; and 

• most i m p o r t a n t l y , w a t e r and 
power are saved, so the life of system 
components is extended. 

A f t e r d o u b l e - c h e c k i n g t h e 
h y d r a u l i c ca l cu la t ions , the plan is 

nearly completed. 

14. Final design 
To finish the design, a final copy is 
created with detail for each compo-
nent of the system. Assumptions and 
bi ts of i n f o r m a t i o n that would be 
helpful to an installer should be in-
c l u d e d in t h e n o t e s . T h e l e g e n d 
should include a complete list of ma-
terial symbol designations. Even the 
hydraulic calculat ions can be part of 
the finished package. 

Most d e s i g n e r s wil l h a v e c o m -
pleted an irrigation schedule by this 
time. It helps to have this prepared 
prior to installation as a double check 
of the design, and to aid in making 
changes in the field during installa-
tion. 

Once the design is complete, the 
designer should develop a set of speci-
fications for the installation of the sys-
tem. This is crucial if the system is to 
be released for bids. 

15. Specifications 
Specif ications assist in establishing a 
level of quality and expectat ions for 
bidders. Substandard contractors will 
be obvious s ince they will fail to meet 
the r e q u i r e m e n t s of the spec i f i ca -
tions. Sub jec ts to consider including 
in the specifications are who is to lo-

cate all underground utilities; who ar-
ranges for permits and inspections; 
and who installs backflow preventers. 

I n c l u d e s t a t e m e n t s b inding the 
contractor to install according to local 
bui ld ing codes and the e q u i p m e n t 
m a n u f a c t u r e r ' s r e c o m m e n d a t i o n s . 
Outl ine in detail how components are 
to be installed and the procedure for 
starting up the system. Cover pay-
ment terms, retainers, and c lean-up 
expectat ions. 

Establish how the contractor is to 
store mater ia ls and equipment and 
any other special working conditions. 
But, most of all, be specific about what 
needs to be done. Don't force the con-
tractor to make assumptions. 

16. The contractor 
Several sources are available for assis-
tance and to obtain sample specifica-
t i o n s , i n c l u d i n g m a n u f a c t u r e r s , 
dis tr ibutors , trade assoc ia t ions and 
some attorneys. 

When a contractor is to be chosen to 
install the system, it pays to give careful 
attention to the selection process. Most 
contractors are honest, competent in-
stallers and are eager to provide the in-
formation you need for consideration. 
But, there are the bad apples. 

A professional contractor is usu-
a l l y w e l l p r e p a r e d for m e e t i n g s , 
knowledgeable about the product and 
the industry, and provides complete 
and a c c u r a t e d o c u m e n t a t i o n . T h e 
poor c o n t r a c t o r is usua l ly i l l -pre-
pared, late for appointments and call-
backs, offers vague answers and usu-
ally has the lowest price. 

Ask for references, and really con-
tact them. T h e questions asked will 
determine the quality of the informa-
tion received, so ask specif ic ques-
tions about issues important to the 
job. Listen carefully about how prob-
lems were resolved and how well the 
contractor handled cal lbacks and ser-
vice calls . Good contractors l ike to 
talk about their service because it is 
part of their success. 

I n q u i r e about t h e i r w a r r a n t y and 
s e r v i c e p r o c e d u r e s , e s p e c i a l l y if 
t h e r e is an e m e r g e n c y . E s t a b l i s h 
s e r v i c e cos ts up front ; e x p e c t , and 
be wi l l ing , to pay a fair pr ice for 
good s e r v i c e , b e c a u s e it is most defi-
n i te ly worth it. 

A new irrigation system is a long term 
investment, offering the end user years 
of reliable performance, if proper care is 
applied to the planning phases. LM 

Scott Knowles is manager of turf and irriga-
tion products for Wolf Creek Co., a Trot-
wood, Ohio-based distributor. He has a 
degree in agriculture from Ohio State 
University. 

Give a lot of thought to who you want as your irrigation contractor . Request and 
follow up on references and ask plenty of tough questions. 


