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TURF by Dr. Ray Dickens and Dr. Robert Shearman 

If the design is not worth the 
maintenance level required to 
keep it in shape, then changes can 
and should be made. The expense 
of changing the landscape can be 
recouped later in lower mainte-
nance costs. 

A fairly complex landscape 
design can be made more efficient 
by replacing high-maintenance 
plants with lower-maintenance 
material. Certain turf cultivars 
require less care and resist weeds 
better than others. 

Control by location 
Location makes a major difference 
in weed control techniques. Not 
only does the type of location mat-
ter; such as lawn, plant bed, road-
side or lake; but so does the 
geographic location of the land-
scape involved. 

W a r m - s e a s o n weed control 
varies greatly from cool-season 
weed control. The weeds, desir-
able plants, soil, and even her-
bicides may be different. 

Warm-season turf weed control 
is r a t h e r c o m p l e x p r i m a r i l y 
because the large number of spe-
cies and cultivars. There are at 
least six turfgrasses used in the 
S o u t h e r n U n i t e d S t a t e s ; 
bahiagrass, bermudagrass, car-
petgrass , c e n t i p e d e g r a s s , St . 
A u g u s t i n e , and z o y s i a g r a s s . 
Three of these (bahiagrass, car-
petgrass and common bermu-
dagrass) are often weed problems 
in the other Southern turfgrasses. 

Dichondra and kikuyugrass 
can be added to the list of turf 
species, however, they are limited 
primarily to areas of the South-
west that are irrigated. They are 
also considered weeds in some 
locations. 

A few cool-season turfgrass 
species are used in the South for 
winter overseeding to provide 
color whi le the warm-season 
g r a s s e s a r e d o r m a n t . T h e s e 
include annual and perennial 
ryegrass, roughstalk bluegrass, 
creeping bentgrass and red fescue. 
As a result, the southern turf man-
ager needs to develop two dif-
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people and machines; and poor 
location. 

Maintenance practices can also 
cause stress. Mowing too low, fer-
tilizing too much, applying chem-
icals which discourage helpful 
organisms, and compaction and 
damage caused by maintenance 
equipment should be corrected as 
part of a weed control program. 

E f f i c i e n c y and e c o n o m y in 
w e e d c o n t r o l p r o g r a m s a r e 
obtained by reducing or eliminat-
ing the stress in conjunction with 
herbicide applications. Rarely do 
herbicides alone completely elim-
inate, or maintain at acceptable 
levels, the weeds in turf or land-
scape. 

Ef f ic iency may also require 
changing the c o m p o n e n t s or 
design of a man-made landscape. 

Every turf or landscape manager 
faces weed problems. It is per-

haps the most critical part of land-
scape management. 

Weeds are part of the natural 
landscape. A lawn, garden, or 
m a n - m a d e l a n d s c a p e is an 
unnatural state requiring regular 
cultural practices to maintain. If 
these practices aren't followed the 
landscape will return to its natu-
ral state in a few short years. 

Once established, a man-made 
landscape can resist weeds best if 
the desired plants are healthy and 
vigorous. As soon as the desired 
plants are put under stress, weeds 
will move in. 

Stress can come from many 
sources: poor soil; too much or too 
little shade, fertilizer, or water; 
compact ion and damage from 



ferent weed control programs, one 
for warm-season turf and one for 
the overseeded cool-season turf. 

Cool-season turf managers 
must often deal with a mixture of 
turf species. A mixture of Ken-
t u c k y b l u e g r a s s , p e r e n n i a l 
ryegrass, and red and chewings 
fescues is standard. This mixture 
of species is one hurdle turf 
growth regulators have not yet 
cleared since the individual turf 
species respond differently to 
present turf growth regulators. 

Bentgrass and tall fescue are 
cool-season grasses planted alone. 
Tall fescue, long used for utility 
turf, is growing in popularity as 
fine-leaved, turf-type varieties 
are developed, especially in the 
transition zone. Sheep and hard 
fescues may gain acceptance as 
low maintenance turfgrasses in 
the future. Bentgrasses are used 
primarily for specialty turf, such 
as golf greens, and become weeds 
when they invade standard cool-
season turf stands. 

Weed control around woody 
ornamentals and annual and 
perennial f lowers involves a 
greater variety of plants than turf. 
Advances in preemergence her-
bicides for plant beds have given a 
boost to weed control programs 
that have been largely mechanical 
or hand labor. 

Roadside weed control is also 
utilizing herbicides to reduce 
labor and mechanical control 
costs. Control of tall-growing 
plant species is necessary for driv-
ing safety. 

Control of water weeds is a 
growing concern as lakes become 
recreation centers for residential 
developments. Respect for lakes 
and rivers has increased dramat-
ically in the past decade. Care of 
these water areas has grown in 
importance. 

Weed identification 
Proper weed species identifica-
tion and an understanding of life 
cycles enables landscape man-
agers to correctly and effectively 
time preemergence and post-

Poa Annua Nutsedge 

Crabgrass 
emergence herbicide applica-
tions. 

Many of the weed problems a 
landscape manager faces can be 
solved by knowing the weed his-
tory of the areas managed. Rec-
ords should be kept to show the 
development of weed problems. 

Weed sources are present in all 
soils in the form of seed, rhizomes, 
stolons, bulbs and tubers. Effort 
should be made prior to planting 
to sterilize the soil where prac-
tical. 

This reserve of weeds should 
be understood by the landscape 
manager and controlled. Disturb-
ing the soil for any reason may 
trigger a weed problem, including 
maintenance practices such as 
aerification, vertical mowing, or 
seeding. If possible, soil should 
not be disturbed during key weed 
germination periods and follow-
ing application of preemergence 
herbicides. 

If a weed problem doesn't con-
form to the weed history, then the 
weed was brought into the area in 
soil, seed, or another carrier. 

Life cycles 
All plants can be classified accord-
ing to life cycle as either annual, 
biennial, or perennial. 

ANNUALS complete their life 
cycle in one growing season. They 
are further divided into summer 
and winter annuals. 

SUMMER ANNUALS germinate 
in the spring and summer and 

Goosegrass 

complete their life cycle during 
the warm growing season. Large 
crabgrass and goosegrass are 
examples of summer annuals. 

WINTER ANNUALS germinate 
in the fall and late winter, com-
plete their life cycle during the 
spring, and die in early summer. 
Annual bluegrass, henbit, and 
common chickweed are winter 
annuals. 

BIENNIALS require two years 
to complete their life cycle. In the 
first year, biennials form rosettes 
(radial clusters of leaves close to 
the soil). The second year they 
send up flower stalks and produce 
seed. Musk thistle is a biennial. 

PERENNIALS live for three or 
more years and are especially dif-
ficult to control because they 
reproduce by vegetative means, 
by seed, or both. Perennials are 
often well-established before 
their presence is recognized. 
Examples are dandelion, yellow 
nutsedge, quackgrass, wild onion 
and garlic, torpedograss, and 
dallisgrass. 

Perennials spread vegetatively 
by structures above and below the 
ground, called rhizomes, stolons, 
and tubers. These structures must 
be killed by postemergence sys-
temic herbicides to effectively con-
trol perennials. Postemergence 
control is generally considered the 
most effective means of control, 
although preemergence herbicides 
can be used to stop perennials from 
spreading by seed. 
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Quackgrass 

Grass or broadleaf 
A second distinction important to 
weed control is whether the weed 
is grassy or broadleaf. Herbicides 
are often selected by how they 
disrupt the life processes of either 
grasses or broadleaf weeds. The 
effectiveness of these herbicides 
depends greatly upon this distinc-
tion. 

G r a s s y w e e d s i n c l u d e 
c r a b g r a s s , a n n u a l b l u e g r a s s , 
goosegrass, quackgrass and any 
turfgrass in the wrong place, such 
as bentgrass, tall fescue, bermu-
dagrass or kikuyugrass. 

Broadleaf weeds include dan-
delion, clover, ground ivy, chick-
weed, plantain and lambsquarter. 

Grassy weeds 
Annual bluegrass Persistant 

seedheads and blotches of heat-
killed annual bluegrass make this 
a weed in the summer in the 
North and in the winter in the 
South. It thrives in well-fertilized, 
irrigated, low-cut turf. Its shallow 
roots and overdedication to seed 
production make annual blue-
grass very vulnerable to high tem-
peratures and drought. Not all 
types are annual , despite the 
name. 

Bentgrass can encroach by 
stolons or seed into cool-season 
turfs consisting of Kentucky blue-
grass, perennia l ryegrass, and 
f i n e - l e a v e d f e s c u e s . It h a s 
extremely small seed making it 
d i f f i c u l t to c l e a n from c o n -
taminated lots of seed. Bentgrass 
is a major target of certified seed 
producers during production and 
cleaning. It is difficult to remove 
from lawns and must be control-
l e d w i t h a n o n - s e l e c t i v e , 
postemergence herbicide such as 
Roundup. 

Bermudagrass, like bentgrass, 
e n c r o a c h e s on o t h e r des i red 
turfgrasses. A desirable turfgrass 
for the South, bermudagrass can 
be undesirable in other turfs. This 
extremely hardy grass can outper-
f o r m o t h e r w a r m - s e a s o n 
turfgrasses. It spreads by stolons 
and rhizomes. Bermudagrass goes 

dormant and turns brown early in 
the fall in cooler climates, in con-
trast to cool-season turfgrasses 
which stay green into the winter. 

Crabgrass is the predominant 
target of most turf weed control 
programs. It spreads by seed and 
by rooting at the lower nodes 
(where stem and leaf join). This 
pale green grass forms dense 
patches damaging the appearance 
of a lawn. Since it is an annual 
grass it can be controlled with pre-
emergence herbicides. 

Goosegrass is an annual grass 
sometimes called silver crabgrass. 
It is particularly troublesome in 
thinned turfs in compacted, wet 
soils. Preemergence control has 
been variable, but some of the 
newer herbicides hold promise 
for effective control. Goosegrass 
c a n b e c o n t r o l l e d w i t h 
postemergence herbicides if these 
materials are applied in the early 
stages of its development. 

Kikuyugrass is a serious prob-
lem on golf courses on the Pacific 
Coast. It spreads by seed and rhi-
zomes at an amazing pace. The 
only control so far is non-selective 
postemergence herbicides. 

Nutsedge is a major turf and 
crop weed. It is difficult to control 
because it is a perennial that 
spreads by seed and nutlets or 
tubers. Yel low nutsedge has a 
light-green to yellow-green color 
that contrasts with the color of the 
desired turfgrass. Purple nut-
sedge is a related species which is 
a serious problem in the South. 

Postemergence herbicides are 
most effective for nutsedge con-
trol. BASF Wyandotte is promot-
ing Basagran s p e c i f i c a l l y for 
yellow nutsedge control. Repeat 
herbicide applications are neces-
sary since no systemic herbicides 
are available for nutsedge in turf. 

Quackgrass is a hard-to-con-
trol perennial that spreads vig-
orously by rhizomes. Quackgrass 
is often introduced during estab-
lishment when contaminated top-
soil is used. No selective control 
exists. Quackgrass must be con-
trolled using spot treatment with 



a nonselective herbicide. 
Tall fescue is a bunch-type 

grass with short, stubby rhizomes. 
It does not creep, like red fescue. 
This grass tolerates poor soils and 
has a low fertilization require-
ment making it more able to sur-
vive poor locations than Kentucky 
bluegrass or perennial ryegrass. 
Tall fescue is often used in low-
maintenance sites where drought 
tolerance is important. 

T a l l f e s c u e is d i f f i c u l t to 
remove from other turf stands it 
encroaches . Small infestat ions 
can be eliminated by digging them 
out. More extensive infestations 
require spot treatment with a non-
se lect ive , postemergence her-
b i c i d e . R e c e n t r e s e a r c h has 
shown selective control may be 
possible for tall fescue in Ken-
tucky bluegrass turfs. The prod-
ucts used in the research are not 
currently labelled for turfgrass 
use. 

Wild garlic is a perennial grass-
like weed that spreads by seed 
and underground bulbets. Some 
preemergence herbicides prevent 
its spread by stopping seed ger-
minat ion, but these mater ia ls 
have little or no effect on the 
bulbets. Postemergence, systemic 
herbicides are most effective for 
wild garlic control since they are 
r e a d i l y t r a n s l o c a t e d to t h e 
bulbets. 

Broadleaf weeds 
Black medic is occasional ly 

c o n f u s e d with c l o v e r . B l a c k 
medic is a winter annual. It is 
common throughout the U.S. and 
has small yellow flowers. 

Buckhorn plantain is a peren-
nial present in many low-budget 
lawns and mow-only areas of 
parks. Buckhorn has a taproot that 
defies hand weeding. 

Common chickweedis a winter 
annual that is common growing in 
moist, shaded areas. It is suc-
culent in growth, light-green in 
color and has small white flowers. 

Mouse-ear chickweed resem-
bles common chickweed in its 
spreading growth habit, but it is 

Spurge 

perennial and has fuzzy leaves. 
White clover is a perennial 

broadleaf weed with white to pink 
flowers. Its familiar-shaped leaves 
spread close to the ground. 

Dandelion is a p e r e n n i a l 
famous for its taproot and yellow 
flower which becomes a puffy 
seedhead in late spring. 

Ground ivy is sometimes called 
creeping charlie. It is a perennial 
that persists on poorly-drained, 
shaded sites. A member of the 
mint family, ground ivy hugs the 
ground and produces a purple 
flower. 

Henbit is taller than ground ivy 
with purple flowers and scallop-
shaped leaves . It is a winter 
annual most noticeable in early 
spring. 

Heal-all is a h a i r y - l e a v e d 
perennial common in new and 
p o o r l y - m a i n t a i n e d l a w n s 
throughout the U.S. It can spread 
b e n e a t h the l e v e l of m o w e r 
blades. 

Lambsquarter is a s u m m e r 
annual with light-green to gray-
green foliage. It can be a severe 
problem in newly-seeded or infre-
quent ly-mowed turfs. Mowing 
helps control lambsquarter. 

Plantain has broad l e a v e s 
which lay flat on the surface of the 

Speedwell 

Heal-all 

soil. This perennial sends up tall 
purple stalks containing seeds. 

Red sorrel is a tenacious peren-
nial with arrow-shaped leaves. It 
spreads by roots and rhizomes and 
can quickly overtake desirable 
turf weakened by acid soil or low 
fertility. Alkaline soils can dis-
courage red sorrel. 

Yellow wood sorrel is also 
known as oxalis. This perennial 
broadleaf spreads by rooting at the 
nodes and by seed from pods fol-
lowing flowering. Small yellow 
flowers mature into long, narrow 
seedpods. Selective control is dif-
ficult. 

Speedwell is an example of a 
plant that was introduced for use 
in rock gardens and subsequently 
escaped to become a weed. There 
are both annual and perennial 
types of this weed. White to pur-
ple flowers bloom above heart-
shaped seedpods. 

Annual types are controlled 
with pre- and postemergence her-
bicides. Perennial types are con-
trolled with spot treatment of 
postemergence herbicides. 

Spurge is a term used by turf 
managers for both prostrate and 
spotted spurge. Both contain spots 
on their upper leaves, milky sap in 
their branches, and have a spread-
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ing growth habit. It is a summer 
annual and prolific seed producer 
with a lengthy period of germina-
tion throughout the spring and 
summer. Spurge is best controlled 
with preemergence herbicides. 

Sow thistle is an annual with 
flowers similar to dandelion but 
its leaves have spines on the edges 
and deeper indentations. Selec-
tive control is effective. 

Herbicides 
Herbicides are chemicals used to 
kill or inhibit the growth of plants. 
There are many kinds of her-
bicides for general and specific 
weed c o n t r o l a v a i l a b l e in a 
number of packaged forms. All 
are subject to the influences of 
environmental condit ions and 
man's ability to use them to his 
best advantage. 

H e r b i c i d e s can be m i x e d , 
depending upon formulation and 
chemical compatibility with other 
h e r b i c i d e s or a d j u v a n t s to 
increase eff iciency. Many her-

bicides are premixed to make 
your job easier and to provide con-
trol of a number of weeds. Use 
premixed herbicides unless you 
understand all the complexities 
and safety considerations. 

Mode of a c t i o n , l ength of 
residual, and selectivity are good 
ways to differentiate herbicides. 
All herbicides can be categorized 
by the following outline. 

1 FOLIAGE APPLIED 
A Contact 

• Selective 
• Nonselective 

B Translocated (Systemic) 
• Selective 
• Nonselective 

2 SOIL APPLIED 
A Short Residual 

• Selective 
• Nonselective 

B Long Residual 
• Selective 
• Nonselective 

Foliage applied—contact—selec-
tive herbicides are of little impor-
tance in turf or landscape. 

Foliage applied—contact—non-
selective herbicides for turf and 
landscape uses include paraquat 
and cacodylic acid(Phytar 560). 
T h e s e herb ic ides will kil l all 
green and growing foliage con-
tacted by the spray solution. 

D o r m a n t b e r m u d a g r a s s , 
zoysiagrass, and other warm-sea-
son perennial turfgrasses are not 
usually affected by application of 
this type of herbicide. To escape 
injury, foliage must be completely 
dormant. 

Contact type herbicides enter 
the plant where applied and do 
not move significantly beyond 
that point (l imited upward or 
downward translocation). Spray 
volume and coverage of the leaf 
surface of the target plants is very 
cr i t ical for max imum control. 
Extremely low volume applica-
tions will often result in inade-
quate coverage and will kill only 

continued on page 46 

The effect of delaying the application of 
preemergence herbicides 
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Suggested Timing for Preemergence Herbicides 
to Control Crabgrass and Annual Bluegrass 

I Washington State University 
» Dr Roy Goss 

Crabgrass - March 25 
Poa annua - August 25 

University of Guelph (Ontario. Canada) 
Dr C M Switzer 
Crabgrass - before May 1 
Poa annua - very early spring and late fall. 

University of California 
Dr V A Gibeault 
Crabgrass - Jan 15 
Poa annua - August 1 5 - 3 0 

I Colorado State University 
Dr Jack Butler 
Crabgrass - forsythia bloom 

University of Massachusetts 
Dr Joseph Troll 
Crabgrass - April 25 - May 15 
Poa annu i - August 15 

Purdue University \ University of Maryland 
Dr William H Daniel I Dr Peter Dernoeden 
Crabgrass - March 1 - June 1 ̂ ^ f Crabgrass - April 1 
Poa annua - August 20 / J Poa annua - March 15. August 1 

I Z - \ Virginia Polytechnic i r^ t i tute 
Crabgrass - April 1 
Poa annua - August 15 -
September 15 

Dr. Jack Hall 
Crabgrass - April 1 Mountains. 
March 25 Piedmont. March 1 Coastal. 
Poa annua - August 15 Mountains. August 30 Piedmont. 
September 15 Coastal 

' University of Arizona 
Dr William Kneebone 
Crabgrass - late March 
Poa annua - September plus later 

1 
Texas A&M University 
Dr James B Beard 
Crabgrass - March 1 - 1 5 
Poa annua - September 1 

' Auburn University (Alabama) 
Dr Ray Dickens 
Crabgrass - before March 15 
Poa annua - September 15 - October 1 

— J 1 
University of Florida 

' Dr. A E. Dudeck 
Crabgrass - March 1 
Poa annua - October 1-10 

the upper layer of the foliage can-
opy. Regrowth occurs in a com-
paratively short period of time. 

Increases in control and speed 
of activity of contact herbicides 
d e p e n d s upon the v o l u m e of 
water mixed with them. Increases 
in activity can be demonstrated 
up to 50 to 60 gallons per acre of 
water used. Control is generally 
poor with less than 20 gallons per 
acre. A good compromise is 30 to 
40 gallons per acre. 

Foliage applied—translocated— 
selective herbicides are absorbed 
into the plant at point of contact 
and spread throughout the plant 
tissues. These herbicides are most 
effective when applied to actively 
growing weeds that are storing 

food reserves in underground 
s tructures , such as roots, rhi-
zomes, and tubers. For example, 
dandelions are most effectively 
killed by 2,4-D applied in the fall 
when the plant is storing reserves 
in its taproot. 

T h e m o s t c o m m o n f o l i a g e 
a p p l i e d - t r a n s l o c a t e d - s e l e c t i v e 
herbicides are the phenoxys (2,4-
D, mecoprop), dicamba(Banvel) , 
bromoxynil , and the arsenicals 
(MSMA and DSMA). They are the 
only group of selective herbicides 
e f f e c t i v e on p e r e n n i a l w e e d s 
since they kill the foliage and the 
reproductive structures. 

Spray volume and coverage is 
not as critical with translocated 
h e r b i c i d e s as w i t h c o n t a c t s . 
However, adequate coverage is 

essential for maximum weed con-
trol (spray volumes from 30 to 40 
gallons per acre). 

Foliage applied—translocated— 
nonselective herbicides are used 
in peripheral areas, such as along 
fences or structures, and for reno-
vation of turf areas. Examples of 
foliage applied-translocated-non-
s e l e c t i v e h e r b i c i d e s a r e 
dalapon(Dowpon), amitrole, and 
g l y p h o s a t e ( R o u n d u p ) . T h e s e 
mater ials general ly control all 
weed species sprayed. 

Like foliage applied-contact-
nonselective herbicides, translo-
c a t e d - n o n s e l e c t i v e h e r b i c i d e s 
can be used to control cool-season 
perennial grasses infesting warm-
season turf when applied while 
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CHART 1. 
Growth and treatment periods 

( 

Barnyardgrass 
r-• Bedstraw 
[V \ Bellflower. creeping 
TV' Bindweed, field 
/ \ Bluegrass. annual 
vv Brome. smooth 
f \ Carpetweed 
;\Chickweed. common 
[Chickweed. mouseear 

Clover, white 
Crabgrass f 

1 
Dandelion 

Deadnettle 
Dock 

Fescue, tall 
Foxtail 

Garlic, wild 
Goosegrass 

Henbit 
Ivy. ground 

Knotweed. prostrate 
Kochia 
Mallow 

Medic, black 
Moss 

Nimblewill 
Nutsedge. yellow 

Pigweed, prostrate 
Plantain 

Puncturevine 
Purslane, common 

Quackgrass 
Sanbur 

Shepherdspurse 
Sorrel, red 
Speedwell 

Spurge, prostrate* 
Thistle. Canada 

Thistle, musk 
Vervain, prostrate 

Violets 
Waterleaf (nyctelea) 
Woodsorrel, yellow 

Yarrow 

SPRING SUMMER FALL WINTER 
Early M-d Idle Eddy M.d Idle Edrly Mid Ldte Eddy M.d late 

Active period of plant growth Varies from year to year and from north to south 
-Apply preemergence chemicals 
-Apply postemergence treatments Approximate periods may vary two weeks from season to 

season 

• Preemergence herbicide applications should be made a second time in late June or early July 

the warm-season grass is dor-
mant. 

Soil applied—short residual— 
selective herbicides include pre-
e m e r g e n c e herb ic ides such as 
DCPA(Dacthal) , benefin(Balan) , 

bensulide(Betasan), atrazine, sim-
azine, and pronamide. Simazine 
and pronamide applied to the soil 
wi l l a l so c o n t r o l e s t a b l i s h e d 
a n n u a l b l u e g r a s s a s p r e -
emergence herbicides. 

Maximum residual activity of 

these herbicides is a matter of 
weeks to a few months, compared 
to s e v e r a l m o n t h s f o r l o n g 
residual herbic ides . Spray vol-
ume is not as cr i t ical as with 
pos temergence herbic ides , but 
even distribution in necessary for 
uniform effective control. 

Preemergence herbicides are 
t h e bes t a p p r o a c h to c o n t r o l 
weeds germinat ing from seed. 
They eliminate competition from 
newly germinated weeds prior to 
application of postemergence her-
bicides. 

Soil applied—short residual— 
nonselective herbicides are used 
as temporary soil sterilants. They 
a r e u s u a l l y r e f e r r e d to as 
fumigants and inc lude methyl 
bromide and metham(Vapam) . 
T h e y are ac t ive in the vapor 
forms. 

Methyl bromide is a gas at 
a t m o s p h e r i c p r e s s u r e w h i l e 
metham is a liquid that converts 
to a toxic gas in the soil. Because of 
their volatile nature, both com-
pounds require some kind of seal-
ing to prevent vapor loss to the 
atmosphere. A plastic or gas-tight 
cover must be used for methyl 
bromide fumigation. Water can 
serve as the seal for metham, 
although a plastic cover makes 
control more consistent. 

Both herbicides are excel lent 
for killing vegetative structures of 
perennial plants such as bermu-
d a g r a s s , n u t s e d g e , a n d t o r -
pedograss and are effective on a 
large number of weed seed, fungi, 
and insects. 

This group of chemicals is the 
only one that will kill weed seed 
before germination. All other her-
bicides work only if applied to 
germinating or germinated seed. 

The effectiveness of fumigants 
is highly dependent upon soil 
moisture, temperature, compac-
tion, and texture. They are most 
effective when applied to friable 
or w e l l - a e r a t e d soi ls at t e m -
peratures above 70 degrees F. 
D i f f u s i o n o f v a p o r s c a n b e 



Buy 
Blaxon 

Here: 
NEW ENGLAND 
Tom Irwin Company 
11-B A Street 
Burlington. 
MA 01803 
617-273-0143 
NEW ENGLAND 
Turf Specialty 
84 Merrimack Street 
Hooksett, NH 03106 
603-485-7866 
EASTERN 
PENNSYLVANIA, 
MARYLAND, 
NORTHERN VIR-
GINIA, DISTRICT 
OF COLUMBIA, 
NEW JERSEY 
Cornell Chemical & 
Equipment Co., Inc. 
712 Evelyn Avenue 
Linthicum Heights, 
MD 21090 
301-636-2400 
WESTERN 
NEW YORK 
Eaton Equipment 
Corporation 
23 Lake Street 
Hamburg. NY 14075 
716-649-2020 
VIRGINIA 
Wilson Feed & Seed 
Co., Inc. 
2201 Decatur Street 
Richmond. VA 23224 
804-232-6791 
NORTH CAROLINA 
SOUTH CAROLINA 
E.J. Smith and Sons 
4250 Golf Acrcs Dr. 
Charlotte. NC 28266 
704-394-3361 
GEORGIA 
Lawn & Turf 
P.O. Box 480 
Conyers. GA 30207 
404-483-4743 
FLORIDA 
Southern Mill Creek 
Products Co., Inc. 
5414 North 56th St. 
Tampa. FL 33601 
1-800-282-9115 
SOUTHERN 
ALABAMA, 
SOUTHERN 
MISSISSIPPI, 
SOUTHERN 
LOUISIANA 
Gulf Shore Turf 
Supply Inc. 
East Roberts Road 
Pensacola, FL 32514 
904-968-2183 
MICHIGAN 
W.F. Miller 
1593 S.Woodward 
Birmingham, 
MI 48011 
313-647-7700 

NORTH OHIO TO 
1-70, YOUNGS-
TOWN, PA, 
WHEELING, WV 
Letherman's, Inc. 
1233 E. Tuscarawas 
Canton, OH 44707 
216-452-8866 
SOUTHERN 
INDIANA TO 
FORT WAYNE 
Cannon Turf Supply, 
Inc. 
6780 Hawthorn Park 
Drive 
Indianapolis, 
IN 46220 
317-845-1987 
NORTHERN 
ILLINOIS TO 1-80 
Turf Products Ltd. 
2N225 Countrv Farm 
Road 
West Chicago, 
IL 60185 
312-668-5537 
MISSOURI EX-
CLUDING KANSAS 
CITY, SOUTHERN 
ILLINOIS TO 1-80 
INCLUDING QUAD 
CITIES, EXCLUD-
ING CHICAGO 
Professional Turf 
Specialties 
133 West Kenyon Rd. 
Champaign, 
IL 61820 
217-352-0571 
OKLAHOMA 
T E X A S 
Chemical & Turf 
Specialty Co., Inc. 
2929 West Kingsley 
Road 
Garland. T X 75041 
214-271-4549 
OK: 1-800-527-1284 
T X : 1-800-424-4015 
NORTHERN 
CALIFORNIA 
Moyer Chemical Co. 
528 Valley Way 
Milpitas, CA 95035 
408-945-8606 
ARIZONA 
NEVADA, 
SOUTHERN 
CALIFORNIA 
Target Chemical Co. 
17710 Studebaker 
Road 
Cerritos, CA 90701 
213-865-9541 
CANADA 
Design Yarns 
5460 Royalmount 
Avenue, Town of 
Royal, Quebec 
H4P 1H7 
514-739-2208 

CALL 1-800-845-8502 FOR FURTHER 
INFORMATION ABOUT BLAZON 
DISTRIBUTORS IN YOUR AREA. 

TURF 
restricted by excess moisture or 
compacted soils. 

Soil applied — long term 
residual—selective and nonselec-
tive herbicides will provide total 
vegetat ion control for several 
months. They are used primarily 
for rights-of-way and peripheral 
weed control along fences and 
buildings. They last too long for 
turf renovation and may move lat-
e r a l l y in the soi l to var ious 
degrees. 

Bromaci l (Hyvar) and borate 
compounds are just a few exam-
ples. Several mixtures of these 
and other compounds for quick 
foliage kill, such as amitrole, are 
available. 

Extreme care should be taken 
when applying these herbicides 
near desirable plants. 

Conditions are key 
to herbicide effectiveness 
Most herbicidal failures aren't 
failures of the herbicide. They are 
the result of using herbic ides 
without full consideration of the 
condi t ions w h i c h make them 
most effective. These conditions 
include temperature, moisture, 
timing, application method, and 
characteristics of the target weed. 

To be most e f f e c t i v e , her -
bicides must be applied at the 
appropriate time in relation to 
germination or growth of the tar-
get weed species and in the right 
place. 

In turf, postemergence her-
bicides are applied directly on the 
target weed and preemergence 
herbicides are applied to the soil. 

Since most herbicide applica-
tions are made on established turf, 
it may appear preemergence her-
bicides are applied to the foliage. 
In fact, they must be washed off 
the foliage and down to the soil to 
be effective, either by supplemen-
tal irrigation or rainfall. 

With postemergence herbicide 
applications, irrigation or rainfall 
is detrimental since the herbicide 
needs to cling to and be absorbed 

by the weed foliage. 

P r e e m e r g e n c e applications 
should be made before weed seed 
g e r m i n a t e s and s h o u l d las t 
th r o u g h o u t t h e g e r m i n a t i o n 
period to be effective. They do not 
have any effect on established 
weeds. Their action is exerted 
only after the seed germinates and 
growth commences. 

Theoret ical ly , preemergence 
herbicides form a chemical barr-
ier between the weed seed and the 
soil surface. Therefore, they must 
be applied uniformly to the soil 
prior to germination to be effec-
tive. A cri t ical threshold con-
c e n t r a t i o n of p r e e m e r g e n c e 
herbicide must be maintained in 
the soil throughout the germina-
tion period. Preemergence her-
bicides with short soil residual 
may require split applications to 
m a i n t a i n t h e c r i t i c a l c o n -
centration. 

Dry soil severely reduces the 
ef fect iveness of preemergence 
herb ic ides unless moisture is 
added soon after treatment. 

Poste mergence applications are 
applied to the weed foliage fol-
lowing germination and emer-
gence. They act either as contact 
or systemic (absorbed and translo-
cated) herbicides. 

Contact herbicides act rapidly 
while systemic herbicides usually 
require several days to produce 
vis ible results . Sys temic her-
bicides usually kill the entire 
plant while contact types only kill 
the foliage contacted by the her-
bicide. 

Postemergence herbicides are 
most effective when applied to 
young, actively growing plants 
when the temperature is above 70 
degrees F. Foliar applied her-
bicides are also less effective if 
soil is dry. 

Surfactants are frequently rec-
o m m e n d e d f o r u s e w i t h 
postemergence herbic ides . For 
consistent results use nonionic 
agricultural surfactants, sold spe-
cifically for use with herbicides. 



TURF 
Herbicide selection 
Since the growth of the profes-
sional lawn care industry, the 
choice of turf herbicides and for-
mulations has increased. Two or 
more herbicides may be equally 
effective in a given weed situa-
tion. Also, the same chemical may 
be available in a variety of com-
mercial formulation trade names. 

Selection of a herbicide and 
formulation is determined by: 
• the weed species involved 
• the availability of the herbicide 
• type of equipment at your dis-
posal 
• time of application 
• your budget for weed control 
• precautions needed to limit 
e x p o s u r e to des i rab le plants , 
humans, and animals, and 
• residual of the product. 

All r e c o m m e n d e d rates of 
application are based on either 
active ingredient or acid equiv-
alent. Commercial products may 

have the same herbic ides but 
have dif ferent percentages of 
active ingredients. The label will 
provide the exact amount of her-
bicide in the container. It is wise 
to figure the price of a product on 
the basis of its active ingredient or 
acid equivalent. 

For example , a herbic ide is 
available in liquid formulations 
varying from six to less than one 
pound acid equivalent per gallon. 
Usually, the more concentrated 
products are more economical on 
a per pound basis. 

Granular formulations of many 
herbicides are also available. In 
comparison to sprays, granular 
herbicides have both advantages 
and disadvantages. 

T h e advantages are simpler 
application—no water or mixing 
required, less drift, and a tend-
ency toward longer activity in the 
soil. 

Disadvantages of granular her-

bicides are difficult calibration of 
a p p l i c a t i o n e q u i p m e n t and 
slightly higher cost. 

T h e range of concentrat ion, 
particle size of product, and vary-
ing rates of application complicate 
calibration. More concentrated 
materials are usually more eco-
nomical but calibration errors are 
more critical. Calibration charts 
are supplied by manufacturers of 
granular applicators. Application 
equipment should be calibrated 
prior to intitial use each season 
and periodically checked during 
the season. This will ensure safe, 
effective and economical control. 

Weed control strategy 
for warm season turf 
Bermudagrass is the dominant 
turf species in warmer climates. 
In general, herbicides that can be 
used on bermudagrass can be 
u s e d s a f e l y on z o y s i a g r a s s . 

continued on page 58 

Tolerance of turfgrasses to preemergence and postemergence herbicides in Alabama - R. Dickens 
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Warm Season 

Bermudagrass T S T T T T T 1 1 1 T T T D T D T S T T 

Zoysiagrass t - 1 T T - T T T S T T T D T D T S T T 

Centipedegrass s - 1 T T T T T T S S 1 1 D I D 1 S - T 

St. Augustinegrass T - 1 T T T T T T T S 1 1 D • D 1 s T T 

Bahiagiass - - - T T T T o-s l-S S l-S T T D T D T s - T 

Cool Season 

Tall Fescue t T S T T T T S S - T T T S T S T s T T 

Red Fescue s T S T T - T s S - 1 1 1 S T S T s T T 

Kentucky Bluegrass t T S T T - T s s - T 1 
• 

S T S T s T T 

T Tolerant. 
I Inte. mediately toierant, use herbio«Je with Core. 
S Sensitive, do not use this hcrbicide. 
D Dormant grasses tolerant to this herbicide, will kill g. owing plants. 

NOi L. So<T;6 ot the aoove combinatici.o show a tcie.ance rating a.u.ough such usage is not cu.ie.itly iabeieb. 
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H o w e v e r , s p e c i a l a t t e n t i o n 
should be paid to herbicide labels 
regarding a p p l i c a t i o n s to c e n -
t ipedegrass and St. August ine , 
which are similar to each other in 
their tolerance to herbicides. 

Winter grass weeds Annual blue-
grass is by far the most severe 
grassy weed infest ing southern 
turf areas during the late growing 
season, through the d o r m a n c y 
period, and into the early growing 
season. 

Beside decreasing the aesthetic 
value of turf, the primary objec-
t ion to a n n u a l b luegrass is its 
rapid dieback in late spring. Ber-
mudagrass coverage is usual ly 
slow following fade out of annual 
bluegrass leaving large sections of 
b a r e g r o u n d e x p o s e d . O t h e r 
weeds, such as goosegrass, tend to 
move into bare areas. 

Annual bluegrass control with 

preemergence herbicides is usu-
ally accomplished with either ben-
ef in(Balan) , bensul ide(Betasan) , 
DCPA(Dacthal), Pronamide(Kerb), 
s i m a z i n e ( P r i n c e p ) o r o x i d i -
azon(Ronstar) . T w o applications 
may be necessary during the dor-
mant season for acceptable control 
except with Pronamide or sim-
azine. 

Pronamide and simazine pro-
v i d e e i t h e r p r e e m e r g e n c e or 
postemergence control of annual 
bluegrass in bermudagrass. 

T h e r e a r e t w o c h o i c e s for 
annual bluegrass control on ber-
m u d a g r a s s g r e e n s o v e r s e e d e d 
with perennial ryegrasses. Ben-
sul ide may be applied prior to 
o v e r s e e d i n g . E t h o f u m e -
sate(Prograss) may be applied 15 
to 30 d a y s a f t e r o v e r s e e d i n g . 
C h e c k both labels for t iming to 
avoid delaying spring transit ion 
back to bermudagrass. 

A n o t h e r approach e m p l o y e d 
particularly on golf courses, is to 
use a postemergence application 
of a nonselect ive herbicide such 
as p a r a q u a t , g l y p h o s a t e , o r 
cacodylic acid prior to the warm-
season turf breaking dormancy. 
This usually does an excel lent job 
on annual bluegrass as wel l as 
annual broadleaf weeds present. 
I n j u r y is o f ten e n c o u n t e r e d if 
application is delayed until the 
bermudagrass starts breaking dor-
mancy. T h e degree of in jury is 
dependent on the amount of green 
foliage at the t ime of application. 

Winter broadleaf weeds Impor-
tant warm-season winter broad-
l e a f w e e d s i n c l u d e c o m m o n 
chickweed, henbit , clovers, spur-
w e e d , m o u s e - e a r c h i c k w e e d , 
l a w n b u r w e e d , c o m m o n d a n -
del ion, wild onion, wild garlic, 
plantains, and speedwells. 

Preemergence control of some 
species can be obtained with ben-
efin, bensulide, DCPA, simazine 
and other herbicides. 

Henbit, chickweed, and clovers 
usually require something other 
than 2,4-D for postemergence con-
trol . In dormant b e r m u d a g r a s s 
and zoysiagrass, dicamba or com-
binations with dicamba are used 
often for postemergence control. 

T h e phenoxys are safe on com-
plete ly dormant turfs. Act ive ly 
growing turfs vary considerably 
in tolerance to phenoxy materials. 

St. Augustine will usually tol-
erate a .5 lb/A of 2,4-D with only 
minimal injury. At rates above .5 
lb/A, St . Augus t ine is usual ly 
injured. This may be unimportant 
when using phenoxys on dormant 
warm-season turfs, but invariably 
application is made during spring 
t r a n s i t i o n . All t u r f g r a s s e s are 
m o r e s u c e p t i b l e to p h e n o x y 
i n j u r y d u r i n g t h i s t r a n s i t i o n 
p e r i o d . T h e c o m b i n a t i o n of 
m e c o p r o p plus c h l o r f u r e c o l is 
o f t e n used , e s p e c i a l l y by the 
homeowner on St. Augustine. 

S u m m e r g r a s s w e e d s L a r g e 
continued on page 62 

Broadleaf weed susceptibility to herbicides12 

Weed 2,4-D Mecoprop Dicamba 

Mustards S 1 l-R 
Nutsedge 1 R R 

Onion, wild 1 R S-l 
Ornamental plants S-l S-l S 

Oxalis (woodsorrel) R R 1 
Pennycress S 1 S 

Pepperweed S S-l S 
Pigweed S S S 

Plantains S l-R l-R 
Poison ivy 1 R S-l 

Ponyfoot (dichondra) S 1 S-l 
Purslane 1 R S 

Red sorrel R R S 
Sheph^rdspurse S S-l S 

Speedwell l-R l-R l-R 
Spurge, prostrate 1 1 S 

Spurge, spotted l-R S-l S-l 
Spurweed S-l l-R S 

Thistle, musk, curl S 1 S 
Thistle. Canada 1 1 S 

Vegetables S S S 
Wild carrot S S-l S 

Wild strawberry R R S-l 
Wild violet l-R R — 

Yarrow 1 l-R S 
Yei^w rocket S-l 1 S-l 

S weed susceptible. R resictant weeds I - intermediate, good control at time with high 
rates sometimes poor, usually require more than one treatment. 
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crabgrass and dallisgrass invade 
more turf acreage in the southern 
U n i t e d S t a t e s t h a n any o t h e r 
grasses . G e r m i n a t i n g s e e d s of 
both can be satisfactorily control-
l e d w i t h b e n e f i n , b e n s u l i d e , 
DCPA, a t raz ine , and s imaz ine . 
Certain formulations of atrazine 
a r e l a b e l e d f o r u s e o n S t . 
Augustine, zoysia, and centipede 
for sod product ion whi le other 
commerc ia l products containing 
a t raz ine are labe led for h o m e -
owner use. 

O n l y a s u l a m is u s e d f o r 
p o s t e m e r g e n c e c o n t r o l o f 
crabgrass and dall isgrass in St. 
Augustine. MSMA and DSMA are 
e f f e c t i v e p o s t e m e r g e n c e h e r -
bicides for these weeds in bermu-
dagrass. T h e arsonates are used 
almost exclusively for dallisgrass 
control in bermuda and zoysia. 

Goosegrass is the most difficult 
s u m m e r grass to control in the 
South. T iming of application of 
p r e e m e r g e n c e h e r b i c i d e s is of 
paramount importance if control 
is to be achieved. We generally 
think goosegrass starts germinat-
ing in significant quantities four to 
s i x w e e k s a f t e r c r a b g r a s s . 
However, this can and does vary. 

I f a p p l i c a t i o n o f a p r e -
emergence herbicide is delayed, 
l a r g e c r a b g r a s s w i l l e s c a p e 
because it germinates earlier than 
g o o s e g r a s s . In b e r m u d a a n d 
zoysia, large crabgrass can be con-
t r o l l e d q u i t e e f f e c t i v e l y w i t h 
postemergence applications of the 
arsonates. Use of preemeergence 
herbicides would appear to be a 
better approach to goosegrass con-
trol than postemergence control 
with arsonates. 

O x a d i a z o n ( R o n s t a r ) g i v e s 
exce l l ent season-long control of 
goosegrass, but it is more expen-
s i v e t h a n o t h e r h e r b i c i d e s . 
R e s e a r c h h a s s h o w n 
p o s t e m e r g e n c e a p p l i c a t i o n s of 
M S M A plus metribuzen (Sencor) 
gives good control of goosegrass. 

Sandbur and bahiagrass in ber-
muda and zoysia can be control-
led with arsenicals. There is no 
selective control of torpedograss 

in southern turf at the present 
time. 

Both annual and perennial sed-
ges are problems in the South . 
Purple nutsedge and, to a lesser 
extent, yellow nutsedge are the 
most severe problems. Mult iple 
applications of arsenicals or an 
a r s e n i c a l / p h e n o x y combinat ion 
are generally recommended for 
purple n u t s e d g e , only on ber -
muda or zoysia. Basagran can be 
used for yellow nutsedge control. 

Summer broadleaf weeds Broad-
l e a f w e e d s a r e a p r o b l e m 
throughout the South in turf, but 
not to the e x t e n t of the grassy 
weeds, such as dallisgrass, large 
crabgrass, and goosegrass. 

Prostrate spurge and Virginia 
b u t t o n w e e d are important and 
d i f f i c u l t to c o n t r o l b r o a d l e a f 
weeds. Mult iple applications of 
2,4-D plus dicamba, T r i m e c or 
Trex-San are almost always nec-
essary. R e s e a r c h e r s suggest the 
use of a nonionic surfactant with 
the herbicides. 

Highway weed control Herbicides 
are being used more extensively 
each year on southern roadsides. 
S e v e r a l s t a t e s , i n c l u d i n g Ala-
bama, California, Louisiana, Vir-
ginia, North Carolina, and Florida 
have wel l -developed vegetation 
management programs. 

T h e pr imary reasons for the 
increas ing use of herb ic ides in 
r o a d s i d e m a n a g e m e n t a r e 
increased safety from more pro-
longed control of tall growing spe-
c ies and r e d u c e d m a i n t e n a n c e 
costs. 

Most of the vegetation manage-
ment programs in the South are 
designed to conver t the turf to 
m o n o s t a n d s of e i t h e r c o m m o n 
bermudagrass or bahiagrass. 

Mul t ip le appl ica t ions of the 
arsonate herbicide MSMA, in con-
junction with 2,4-D, are common. 
However , s u l f o m e t u r o n - m e t h y l 
(Oust) has shown very promising 
resul ts in areas having greater 
than 50 percent stands of bermuda 
at t h e t i m e of a p p l i c a t i o n . In 
b a h i a g r a s s a r e a s , d i u r o n and 
a t raz ine have given promis ing 
results in most states. 

O n c e the roadsides are con-
verted to c o m m o n bermuda or 
b a h i a g r a s s , c o o l - s e a s o n w e e d s 
become the major problem. Tall 
fescue is a real problem in this 
situation due to its prolific seed-
h e a d p r o d u c t i o n in t h e e a r l y 
s p r i n g . W i n t e r a p p l i c a t i o n of 
glyphosate or sulfometuron have 
shown promise in control of this 
species in Alabama. 

Vegetat ion management pro-
grams necessari ly vary from state 
to state due to the profound dif-
ferences in environmental condi-
t i o n s a n d p u b l i c a c c e p t a n c e . 
However, there is no doubt that 
t h e s u b s t i t u t i o n of h e r b i c i d e 
spray ing for the s l o w e r , more 
cost ly , and dangerous mowing 
will increase as new technology in 
chemicals and application meth-
ods are developed. 

Weed control strategy 
for cool season turf 
T h e primary preemergence her-



TURF 
bicides for grassy and broadleaf 
weeds in cool-season turf are ben-
ef in(Balan) , bensul ide(Betasan , 
Betamec-4 , Pre-San, Lescosan), 
DCPA(Dacthal), oxadiazon(Ron-
star), and siduron(Tupersan). 

S i d u r o n is t h e o n l y p r e -
emergence herbicide that can be 
applied near time of seeding. Ben-
sulide and DCPA can be applied 
in the spring following a fall seed-
ing. 

Benefin and oxadiazon should 
be applied to establ ished turf. 
Bensulide can affect rooting of 
existing bermudagrass and cau-
tion is advised for use of most pre-
emergence herbicides on bermu-
dagrass greens. Thinning of fine 
fescue stands from preemergence 
herbicides has also been reported. 

P r e e m e r g e n c e h e r b i c i d e s 
should be watered in to get the 
chemical to the seed prior to ger-
mination. They should be applied 
two weeks prior to the expected 
germination time and should last 
throughout the period. Second 
applications may be necessary to 
achieve this. Contact your local 
extension agent for germination 
times for primary weeds. 

T h e primary postemergence 
herbicides for grassy weeds in turf 
are the arsenates; MSMA, DSMA, 
CMA, and MAMA. Treated areas 
should not be r e s e e d e d for a 
month or more after application. 
See labels for delay period. 

Bentgrass and fescue are more 
sensitive to arsonates than other 
cool-season grasses. CMA is the 
safest for bentgrass. 

Weed foliage should be sprayed 
while still young (two to three leaf 
s tage) if poss ib le . T h e e f f e c -
t iveness of arsonates improves 
with temperature and rates need 
to be increased for temperatures 
below 80 degrees F. 

The primary postemergence her-
bicides for broadleaf weeds are 2,4-
D, 2,4-DP, dicamba(Banvel), and 
MCPP. Garlon(Trychlopyr) has 
shown promise for control of some 
of the more difficult-to-control 
broadleaf weeds, such as knotweed 
and yellow wood sorrel. 

These herbicides should not be 
applied until a new lawn has had 
at least three mowings. The target 
weed weeds should be actively 
growing for best results. The tem-
perature should be at least 60 
degrees F. Applications during 
e x t r e m e heat or drought can 
cause severe damage to desirable 
turf. 

Two treatments of postemer-
gence herbic ides are generally 
necessary to control broadleaf 
weeds. See labels for the proper 
interval between applications. 

Winter annuals can be sprayed 
early in the year, followed by 
summer annuals and perennials. 
Fall treatment for perennials is 
possible. 

Postemergence herbicides are 
o f t e n c o m b i n e d to a c h i e v e 
i m p r o v e d c o n t r o l and r e d u c e 
application time. 

O c c a s i o n a l l y , a l a n d s c a p e 
manager chooses to fumigate a 
s e e d b e d p r i o r to p l a n t i n g to 
r e d u c e w e e d s e e d , c o n t r o l 
insects and fungi, and el iminate 
offtype grasses. Methyl brom-
i d e ( D o w f u m e ) , m e t h a m ( V a -
pam) , d a z o m e t ( M y l o n e ) and 
V o r l e x are used for preplant 
fumigation. See labels for delay 
period after fumigation for seed-
ing or planting. 

Renovat ion of turf stands is 
gaining acceptance , espec ia l ly 
since the development of glypho-
sate(Roundup) for turf. During 
renovation all existing vegetation 
is killed and the area is reseeded 
in a matter of weeks. Glyphosate 
is deactivated within a few days 
following application, but a delay 
of two weeks is recommended. 
Amitrole, cacodylic acid(Phytar), 
and dalapon can also be used, but 
the delay period before seeding is 
longer. 

Highway weed control Highway 
landscape managers have had two 
reasons to hold back on use of her-
bicides recently, increased sen-
sitivity by the public to chemicals 
and tightened budgets. After all, 
mowing utilized equipment and 

crew on hand and did discourage 
tall or woody plants from blocking 
the view of drivers. 

Roadsides are intended to be 
the lowest maintenance of turf 
a r e a s . T h e n e e d is r e a l l y a 
groundcover which prevents ero-
sion, does not block driver vision, 
and requires little to no care. 

But, any area left untended for 
very long will return to a natural 
state with taller plants blocking 
drivers' vision. Current standard 
operating procedures solve these 
problems with the primary con-
trol being mechanical. 

W e e d contro l along fences , 
dividers and signs however, is 
predominately chemica l today. 
Mechanical control of these areas 
is impractical. Nonselective, long 
residual herbicides are standard. 
A few new herbicides for these 
areas are on the way. Application 
equipment for these areas fits the 
needs. 

Part of the problem for larger 
areas of turf or groundcover may 
be equipment. Existing chemicals 
for s e l e c t i v e weed contro l on 
roadsides are effective, but the 
application equipment does not 
adequately consider drift, even 
distribution, or the feelings of the 
public regarding chemicals. Boom 
sprayers or the new wick-type 
appl icators would bet ter meet 
these considerations but they are 
impractical for use on steep slopes 
or embankments. 

The solution for steep or diffi-
cult-access areas is a groundcover 
such as crown vetch. However, 
crown vetch, a legume, should not 
be sprayed with phenoxys. Drift 
must be watched when spraying 
areas where cool-season grasses 
are adjacent to crown vetch. 

Stands of hard or tall fescue 
have been tried on steep slopes in 
the Los Angeles area with success. 
Other native grasses, such as buf-
falograss, are being used in West-
ern Plains states to eliminate the 
need for irrigation. Initial selec-
tion, or even renovation in some 
areas, to native grasses can greatly 
reduce maintenance. WT&T 



LANDSCAPE by Dr. Elton Smith 

Rising labor costs h a v e c a u s e d 
an i n c r e a s e in the use of both 

p r e e m e r g e n c e a n d p o s t e m e r -
g e n c e h e r b i c i d e s in l a n d s c a p e 
m a i n t e n a n c e . 

T h e l a n d s c a p e m a n a g e r has to 
control w e e d s a r o u n d a var ie ty of 
desirable plant mater ia l , includ-
i n g d e c i d u o u s a n d e v e r g r e e n 
shrubs , bulbs, a n n u a l and peren-
n i a l f l o w e r s , a n d o r n a m e n t a l 
grasses. He uses h e r b i c i d e s to con-
trol w e e d s u n d e r t rees , in sand 
traps, a r o u n d g r a v e m a r k e r s , in 
patios, along fences , in plant beds 
a n d g r o u n d c o v e r , a n d in c o n -
ta iners . 

T h e e f f e c t i v e n e s s of a w e e d 
c o n t r o l p r o g r a m d e p e n d s o n 
proper select ion, cal ibrat ion, cal-
cula t ion , and applicat ion of her -
b i c i d e s . R e a d i n g t h e l a b e l is 
c r i t i c a l to s e e w h a t d e s i r a b l e 
plants m a y be intolerant to c e r t a i n 

herbic ides . 
T h e w e e d s i n v o l v e d are m u c h 

the s a m e as in turf. A n n u a l w e e d s , 
s u c h as crabgrass , foxtail and pur-
s lane a re re la t ively easy to control 
by a c o m b i n a t i o n of m u l c h i n g , 
c u l t i v a t i o n , h a n d p u l l i n g , a n d 
p r e e m e r g e n c e w e e d c o n t r o l . 
P e r e n n i a l w e e d s , s u c h as bind-
w e e d , thistle, q u a c k g r a s s and nut -
sedge, a re m o r e difficult to control 
b e c a u s e of e x t e n s i v e root sys -
tems. 

It is important , especial ly with 
p e r e n n i a l w e e d s , to e l i m i n a t e 
t h e m prior to planting. T h e r e a re 
v i r t u a l l y n o s e l e c t i v e 
p o s t e m e r g e n c e h e r b i c i d e s to help 
you out w h e n w e e d s take over . 
T h e v a r i e t y of p l a n t m a t e r i a l 
m a k e s it impossible for h e r b i c i d e s 
to distinguish b e t w e e n w e e d s and 
d e s i r a b l e p l a n t s . N o n - s e l e c t i v e 
f o l i a g e - a p p l i e d p o s t e m e r g e n c e 

h e r b i c i d e s c a n be used only with 
e x t r e m e c a r e if t h e y do not leave 
r e s i d u e in the soil. F o r e x a m p l e , 
R o u n d u p c a n be appl ied to t h e 
f o l i a g e of w e e d s w i t h a w i c k 
appl ica tor or glove. 

Prior to planting 
T h e most s u c c e s s f u l a p p r o a c h to a 
w e e d - f r e e l a n d s c a p e is to control 
p e r e n n i a l g rasses a n d b r o a d l e a f 
w e e d s prior to prepar ing the a r e a 
for planting. 

Spraying the w e e d s in an area 
with one of several postemergence 
systemic herbicides, which will be 
translocated to the root system for 
total plant control , is one of the 
most effective methods of control. 
E x a m p l e s of s u c h herbicides are 
2 , 4 - D a n d r e l a t e d p r o d u c t s for 
broadleaf w e e d control, dalapon for 
grass control, and amitrole for gen-
eral w e e d control . E a c h of these 
normally has to be applied more 
than once and most have a specific 
wait ing period prior to planting. 
G l y p h o s a t e ( R o u n d u p ) , a v e r y 
e f f e c t i v e p r o d u c t for p e r e n n i a l 
grass and broadleaf w e e d control, 
has no soil residue. 

A n u m b e r of p r e e m e r g e n c e 
h e r b i c i d e s a re labelled for land-
s c a p e plants and t w o are r e c o m -
m e n d e d for use prior to planting. 
E p t a m or Treflan c a n be incorpo-
r a t e d i n t o t h e s o i l , f o l l o w i n g 
tillage, to control a n n u a l and s o m e 
p e r e n n i a l w e e d s for a period of 
f o u r to s i x w e e k s . F o l l o w i n g 
in cor p or a t ion to a depth specified 
on the label, o r n a m e n t a l s c a n be 

continued on page 67 



LANDSCAPE from page 66 

planted. T h i s method has been 
used extensively by commercia l 
n u r s e r y m e n and is n o w b e i n g 
used by landscape contractors to a 
large e x t e n t , e s p e c i a l l y w h e r e 
m a i n t e n a n c e for a s p e c i f i e d 
period of t ime is in the contract. 

Ti l lage as a method of weed 
control prior to planting is a suc-
cessful practice for the control of 
annual weeds but not perennial 
weeds. In some cases, tillage only 
cuts up the root systems of peren-
nials into smaller pieces and dis-
tributes them. 

Following planting 
In r e c e n t y e a r s t h e l a n d s c a p e 
industry has made extensive use 
of mulches to prevent weeds in 
the landscape. 

M u l c h e s s h o u l d be a p p l i e d 
a b o u t t w o - i n c h e s d e e p a n d 
renewed to that depth annually. 
Mulch layers much deeper than 
two inches accomplish little and 
m a y a c t u a l l y h a r m s h a l l o w -
rooted ornamentals according to 
new research at the University of 
Maryland. 

M a n y types of m u l c h e s are 
available, however, the most pop-
ular include hardwood, Cypress 
and pinebark mulches along with 
wood chips, peat moss, and an 
assortment of hulls and inorganic 
mater ia l s . Barks and inorganic 
mater ia ls wil l not rob nitrogen 
from the soil as raw organic mate-
rial wil l . W h e n using compost , 
make sure it has had enough time 
to fully break down during com-
posting and weed seed in it is ster-
ile. 

Some weeds will come through 
the mulches . These must be hand 
pulled or sprayed. Seeds will be 
carried into planting beds by wind 
and birds and will often germinate 
in the mulch. Again, hand pulling 
is the most sat is factory control 
measure in small areas, however, 
l andscape p e r s o n n e l are using 
more and more herbicides, such 
as glyphosate. 

S e v e r a l p r e e m e r g e n c e h e r -
bicides can be used as an alter-
native to, or in combination with 

m u l c h e s . T h e y c o n t r o l a n n u a l 
weeds for a period of four to eight 
weeks. Reapplications are usually 
necessary to achieve season-long 
control depending on selection of 
herbicide, soil, and cl imatic con-
ditions. 

Typical ly the first appplication 
o f p r e e m e r g e n c e h e r b i c i d e s 
should be made prior to weed 
s e e d g e r m i n a t i o n . S u b s e q u e n t 
t r e a t m e n t s c a n b e m a d e as 
needed, based upon regrowth of 
annual weeds. T h e soil should be 
w e e d - f r e e a n d m o i s t p r i o r to 
a p p l i c a t i o n or t h e t r e a t m e n t 
should be followed by irrigation 
or rain. 

It is important to know how 
much area is included in the beds 
to be treated. Once the area is cal-
culated, determine the amount of 
herb ic ide needed for that area 
based upon the label recommend-
ations. Apply the herbicides with 
equipment that is properly cali-

brated and in good working order. 

Postemergence 
herbicides for landscape 
weed control 
P o s t e m e r g e n c e h e r b i c i d e s are 
used for general weed c l e a n u p 
a r o u n d b u i l d i n g s , w a t e r w a y s , 
ditchbanks, fence rows, etc. Used 
with e x t r e m e care, these mate-
rials may be used in tree plant-
ings. However , avoid herb ic ide 
contact with foliage and green, 
yellow or immature bark. 

Pre- and postemergence 
herbicide combinations 
Preemergence and postemergence 
herbicides can be combined to kill 
existing weeds and prevent emer-
gence of others. Combinations of 
paraquat or Roundup with Prin-
cep, Phytar 560, or Surflan have 
been used e x t e n s i v e l y in trees 
with excellent success. WT&T 
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Calculating rates and quantities. 

Granular Materials 
Example—A landscaper needs to treat 4,000 sq. ft. of Juniper with 4% RONSTAR 

granules at 4 lbs. aia. How much RONSTAR is required? 

Formula 

lbs. ala X sq. ft. to be treated x 1000 
44,000 sq. ft./acre % granular 

lbs. required to treat area 

Calculation 

4 lbs. aia X 4 , 0 0 0 X 1 0 0 = 9.1 lbs. 4% granular RONSTAR 
44,000 4 

Wettable Powders 
Example—A landscape firm needs to treat 4,000 sq. ft. with 50% DEVRINOL 

wettable powder at the rate of 10 lbs. aia. 

Formula 

100 lbs. aia X sq. ft. to be treated x — = , b s r eqU i red to treat area 
44,000 sq. ft./acre % powder 

Calculation 

10 lbs. aia X 4,000 x 100 _ 1.8 lbs. 50% DEVRINOL W.P. to be mixed in 
44,000 50 enough water to cover 4,000 sq. ft. 

Liquid Concentrate . 
Formula 

lbs. aia X sq. ft. to be treated x 1 _ | | o n s r e q u i r e d t 0 t r e a t a r e a 

44,000 lbs. active 
ingredient/gallon 

Calculation 

2 lbs aia X 2 2 0 0 0 x 1 = -25 or > gal. TREFLAN to be mixed in 
44,000 4 enough water to cover '/z acre 



AQUATIC 
Lakes, ponds, and streams are 

central features to many land-
scapes. T h e best maintained land-
scape a r o u n d a w e e d - i n f e s t e d 
lake is a failure. Both land and 
water must work together for a 
complete landscape. 

A water feature without plants 
is not the objective either. Plants 
p r o d u c e o x y g e n n e e d e d for a 
healthy, balanced water environ-
m e n t . T h e l a k e s h o u l d b e 
designed as you would any land-
scape and maintained to preserve 
the design. 

Whereas some water plants are 
u s u a l l y a n u i s a n c e , s u c h as 
hydrilla, watermilfoil , algae, and 
sp iny lea f naiad, o thers can be 
managed to provide an attention-
get t ing display. T h e s e i n c l u d e 
water lily, lotus, arrowhead, cat-
tail and others. 

Control measures are l imited 
by the desirable plants in the lake 
and the use of the lake water for 
irrigation, fish farming, air con-
ditioning, etc. If the lake is part of 
a watershed area, there may be 
restrictions on the use of certain 

c h e m i c a l s or w e e d - e a t i n g f ish. 
Check with the extension service 
in your area before instituting an 
aquatic weed control program. 

Preventative control 
A q u a t i c w e e d s have the s a m e 
needs as other plants; light, nutri-
tion, and certain growing condi-
tions. As on land, you want to 
e n c o u r a g e the des i rab le plants 
and discourage the weeds. 

Typical conditions causing an 
aquatic weed problem are shal-
l o w n e s s ( l ess t h a n e i g h t f e e t 
deep), water in the lake does not 
circulate by currents or flow, and 
h e a v i l y - f e r t i l i z e d w a t e r s h e d 
drains into the lake. Concentrate 
first on these faults. 

Weeds won't get established if 
sunlight can't reach the lake bot-
tom in amounts satisfactory for 
g r o w t h . B a n k s s h o u l d d r o p 
quickly so that very little of the 
lake is less than eight to ten feet 
deep . A r e a s w h e r e p l a n t s are 
desired can be kept shallow. An 
option to this is to plant aquatic 
displays in pots raised from the 

lake bottom. 
If this is impractical , dyes or 

Chlorela sp. algae can be used to 
shade out the sunlight at the sur-
face . A n o t h e r m e t h o d gaining 
a c c e p t a n c e is A q u a s c r e e n , a 
fiberglass cloth which is placed 
over the lake bottom where weeds 
are not wanted . Bot tom-rooted 
a q u a t i c p l a n t s w i l l not grow 
through the material. It can even 
be placed over growing vegetation 
if necessary. 

A l g a e l i k e s s t a g n a n t , w a r m 
continued on page 74 



Mechanical aquatic weed harvester. 

Submersed weeds W e e d s 
w h i c h are b o t t o m - r o o t e d and 
totally under water are called sub-
mergent. T h e y include hydrilla, 
p o n d w e e d , w a t e r m i l f o i l , a n d 
coontail . 

T h e p r i m a r y h e r b i c i d e s for 
submersed weeds are 2,4-D, endo-
t h a l l ( A q u a t h o l K), Diquat and 
combinations of Diquat and endo-
thall with copper. 

Emersed weeds T h e s e are 
weeds growing in shallow areas 
with stems and leaves above the 
water surface. T h e y include cat-
t a i l s , d u c k w e e d , h y a c i n t h s , 
a l l igatorweed, torpedograss and 
arrowhead. 

Primary herbicides for these are 
water. A pond aerator or recir- Curative Control Banvel , 2,4-D, dalapon(Dowpon), 
culator can be used to mix the In certain areas it is impossible to diuron(Karmex) and amitrole. 
layers of water together, keeping defeat all the conditions favoring Ditchbank weeds E m e r g e n t 
t empera tures down and adding aquatic weeds. In warm climates, weeds and grasses are often prob-
oxygen to the water. landscape managers fight a con- l e m s on d i t c h b a n k s . U s e her -

Plants produce oxygen needed stant battle with aquatic weeds. bicides listed for emergent weed, 
for a healthy lake. Decaying plants In c o o l e r c l i m a t e s , s u m m e r If the d i t c h e s are dry, glypho-
or effluent rob water of valuable p r o v i d e s b e t t e r c o n d i t i o n s for sate(Roundup) may be used. Cau-
oxygen. Do not throw grass clip- aquatic weeds and seasonal con- tion should be taken to keep the 
p i n g s i n t o l a k e s . If p o s s i b l e , trol may be needed. g l y p h o s a t e a w a y f rom n e a r b y 
remove dead plants after chemi- Algae If preventative measures bodies of water, 
cal treatments. aren't enough to stop algae, then 

In certain states, various weed- copper compounds(Cutr ine ) are Herbicide precautions 
eating fish are legal. These and effect ive. Used at correct rates, Use of water following applica-
other fish feed on lake vegetation, these compounds do not restrict tions of aquatic herbicides may be 
T h e y are restricted from certain water use for swimming, irriga- restricted. Generally, copper corn-
states for fear they might reach tion, watering stock or fish farm- pounds cause no delay in use. 
major rivers and lakes. ing. Wait 24 hours before swimming 

D r a w d o w n , or l o w e r i n g the If the lake has a history of algae and seven days before irrigation 
w a t e r l e v e l to e x p o s e a q u a t i c problems, start using copper com- w h e n us ing e n d o t h a l l . Diquat 
weeds to full sun or freezing tern- pounds as soon as water tern- requires certain delays up to ten 
peratures is used where fish or p e r a t u r e s r e a c h 60 degrees F. days and should not be used in 
irrigation uses are not important. Periodic retreatment may be nec- m u d d y w a t e r . A l w a y s c h e c k 
Dredging c a n a lso be t r i ed to essary for season-long control. product labels for delays and pre-
remove plants and deepen lakes. Copper compounds are often cautions. 
Mechanical weed harvesters are m i x e d with o t h e r a q u a t i c her - P r o p e r c a l c u l a t i o n o f t h e 
ava i lab le for p u r c h a s e or rent , bicides for control of a variety of amount of herbicide is important. 
T h e y c u t t h e b o t t o m - r o o t e d weeds. Rates are based on acre square 
w e e d s b e l o w t h e s u r f a c e for Floating weeds Floating weeds feet. To calculate this figure you 
removal. are either free-floating or bottom- need to know both the area of the 

Remember , once you decide to rooted plants which have leaves lake surface and the depth. Mea-
use chemical controls, you must that float on the water 's surface, surements should be taken rather 
protect the desired aquatic plants. T h e y inc lude hyac inths , duck- than estimating. Multiply the area 
Also trees with roots extending weed, water lettuce, floating fern, of the surface in acres by the aver-
into lakes may be e f fec ted by water pennywort, and salvinia. age depth in feet. Your chemical 
aquatic herbic ides . Preventat ive T h e p r i m a r y h e r b i c i d e s for supplier or extens ion agent can 
measures should be tried before f l o a t i n g w e e d s a r e 2 , 4 - D a n d help you if you are uncertain of 
resorting to a chemical program. Diquat. your calculations. WT&T 



DIRECTORY 
Herbicide Directory 

Herbicide Brand Name(s) Company Uses 

amitrole Amitrole-T Union Carbide Non-selective grass and 
broadleaf control in non-crop 
areas including ditches, 
roadsides, industrial areas 
and marshes. 

asulam Asulox Rhone Poulenc Postemergence grassy weed 
control for turf and 
ornamenals 

atrazine atrazine Ciba Geigy Non-selective control in non-
crop areas. 

benefin Balan Elanco Preemergence control of 
annual grasses and 
broadleaf weeds in 
established turf. 

bensulide Betasan 
Pre-San 
Lescosan 
Betamec-4 

Stauffer 
Mallinckrodt 
Lesco 
PBI Gordon 

Preemergence control of 
annual grasses and 
broadleaf weeds in 
established turf and 
established flower gardens. 
Safe near tulip and daffodil 
bulbs. 

bentazon Basagran BASF Selective postemergence 
control of nutsedge in warm-
season turf. 

bromacil Hyvar du Pont Nonselective control of 
weeds and grasses in non-
crop areas. Usually mixed 
with diuron for roadsides and 
rights-of-way. 

bromoxynil Brominal 
Buctril 

Union Carbide 
Rhone Poulenc 

Postemergence control of 
broadleaf weeds in seedling 
turf, established turf and non-
crop areas. 

cacodylic acid Phytar 
Rad-E-Cate 

Vertac 
Vineland 

Nonselective control for turf 
renovation, edging and in 
plant beds. 

chloramben Amiben Union Carbide Preemergence control in 
ornamentals. 

chlorfurecol Maintain Uniroyal Growth regulator. Also 
cointrols broadleaf weeds 
and vines. 

copper Cutrine-Plus Applied 
Biochemists 

Controls algae, chara and 
hydrilla in potable water. 

dalapon Dalapon 85 
Dowpon M 

SDS Biotech 
Dow 

Selective control of perennial 
and annual grasses in non-
crop areas and ditchbanks. 

dazomet Mylone Hopkins Ag. Preplant sterilant for turf and 
ornamental beds. 



DIRECTORY 
Herbicide Directory continued 

Herbicide Brand Name(s) Company Uses 

DCPA 

dicamba 

dichlobenil 

dichlorprop 

diphenamid 

Dacthal 

Banvel 

Dyclomec 
Casoron 

2,4-DP 

Enide 

SDS Biotech 

Velsicol 

PBI Gordon 
Thompson-Hayward 

SDS Biotech 

TUCO, Upjohn 

Preemergence control of 
annual grasses and 
broadleaf weeds in turf and 
ornamental beds. 

Selective postemergence 
control of broadleaf weeds in 
turf and for noncrop control 
of brush. 

Selective weed control in 
ornamental beds and for total 
weed control on roadsides, 
fencerows, etc. 

Brush control and aquatic 
weed control. 

Selective control of annual 
grasses and broadleaf weeds 
in bermudagrass, dichondra 
and around ornamentals. 

ITS TIME TO STRAIGHTEN 
OUT THE BENTGRASS ! 

If you have been looking for a variety of Creeping Bentgrass 
that is available, tried and tested and found to be superior in test 
results., turn to PROMINENT Creeping Bentgrass. 
In Illinois tests, PROMINENT out-performed othertop varieties 
of Creeping Bent in fairway tests during the hot summertime. 
Plots were monitored for turfgrass quality, thatch buildup and 
disease resistance. 
In tests in Ohio and Kentucky, PROMINENT out-performed all 
other bentgrass varieties tested in withstanding heat and 
drought conditions. For better performance under stress 
conditions . . . turn to PROMINENT CREEPING BENTGRASS. 

• EXCELLENT UNIFORMITY • GOOD COLOR 
• QUICK TO ESTABLISH • DISEASE RESISTANT 

• BETTER HOT WEATHER TOLERANCE 

SEED RESEARCH 
OF OREGON, Id 

29750 Harvest Dr • Albany. Oregon 97521 
(505) 757-2665 

Change spray tips 
dean strainers 
in seconds... 
without tools! 
New 

Circle No. 165 on Reader Inquiry Card 
78 WEEDS TREES & TURF/MARCH 1984 

New QuickJet System minimizes your service time and helps 
assure accurate delivery. The self-aligning quick "on/off" cap 
can be used with all interchangeable spray tips. The caps 
are available in 8 colors for color-coding different tip sizes. 
QUICKJETS SAVE TIME AND MONEY. 
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Herbicide Directory continued 

DSMA Methar 30 
Ansar 
DSMA Liquid 
DSMA 81% 
Weed-E-Rad 

W.A. Cleary 
SDS Biotech 
Drexel 
Vertac 
Vineland 

diuron Karmex 
Dynex 
Diuron 80WP 
Urox 

du Pont 
Vertac 
Drexel 
Hopkins 

diquat Diquat Ortho, Chevron 

endothall Aquathol K 
Endothall 

EPTC Eptam 

Pennwalt 
Pennwalt 

Stauffer 

Ethofumesate Prograss Nor-Am 

Selective postemergence 
control of sedges and 
grasses in turf and 
ditchbanks and storage yard. 

Generally used at high rates 
for nonselective total weed 
control in industrial sites. 

Aquatic weed control. 

Aquatic weed control and turf 
herbicide and dessicant. 

Selective control of annual 
grassy weeds, nutgrass, and 
perennial weeds. 

For control of Poa annua and 
white clover in fairways. 

What makes a 
Cushmanturf vehicle 
worth the investment: 

Turn your crew's walking time into working time. 
It's the fastest way to increase productivity 

If you stop to figure how 
much time your crew spends 
every week —just walking— 
you'd probably be shocked. 

You'd also understand the 
economics of taking your crew 
off their feet and putting them 
into one of our tough turf 
vehicles. 

Take the Cushman Run-
about®, for instance. It carries 
two workers and up to a half 
ton of fertilizer, sand, sod or 
supplies. 

The Runabout's 18-hp engine 
features a 4-stroke cycle for 
extra torque and longer life (a 
12-hp model is also available). 

For smaller needs, and 
budgets, consider the Cushman 
Turfcart™. It too can transport 
a pair of workers at up to 14 
mph. And there's cargo space 
for rakes, hose, trimmers or up 
to 250 pounds of other sup-
plies. The sturdy 7-hp engine 
can run all day on just a little 
gas. And a sealed-beam head-

Clrcle No. 114 on Reader Inquiry Card 

light lets the work continue 
into the night. 
A free demonstration. 

Of course the best way for 
you to learn about the Cush-
man Runabout and Turfcart is 
to see them in action. Right on 
your own grounds. 

To do that, contact your 
Cushman dealer or call toll free 
1-800-228-4444. 

©Outboard Marine Corporation, 1983 
All rights reserved. CUT4-2045 



fenac Fenac Union Carbide Preemergence long-term 
control of weeds, usually 
mixed with other herbicides. 

fosamine Krenite du Pont Brush control. 

fluazifop-butyl Fusilade ICI Americas Selective postemergence 
control of grassy weeds in 
ornamentals. 

glyphosate Roundup Monsanto Nonselective, short-term 
herbicide for turf renovation 
and total weed control along 
fences and plant beds. 

imidazoline Arsenal American Cyanamid Broad spectrum systemic 
industrial herbicide. 

linuron Lorox du Pont Short-term control of annual 
weeds in roadsides and 
fence rows. 

mefluidide Embark 3M Growth regulator that 
suppresses Poa annua. 

methyl bromide Dowfume Dow Fumigant for pre-plant 
control. Also kills weed seed. 

5063 Cushman, RO. Box 82409, Lincoln, NE 68501 It works harder because it's built better. 
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DIRECTORY 
Herbicide Directory continued 

Herbicide Brand Name(s) Company Uses 

metham Vapam Stauffer Preplant soil fumigant killing 
weeds, weed seed, insects 
and fungi. 

metribuzen Sencor MoBay Postemergence control of 
goosegrass in warm-season 
turf. 

MCPP MCPP 
Mecomec 
MCPP 
Chipco Turf 

Herbicide 

SDS Biotech 
PBI Gordon 
WA Cleary 
Rhone Poulenc 

Selective broadleaf weed 
control in turf. Often 
combined with other 
herbicides. 

M S M A Ansar 
Broadside 
Ansar 
Weed-Hoe 

SDS Biotech 
Vertac 
Drexel 
Vineland 

Postemergence selective 
control of crabgrass and 
broadleaf weeds in turf. Also, 
grassy weed control in 
ditchbanks, roadsides, 
industrial areas. 

napropamide Devrinol Stauffer Selective control of weeds in 
ornamental beds and 
containers. Experimental 
combination with Betasan for 
season-long crabgrass 
control in turf. 

oryzalin Surflan Elanco Preemergence control of 
weeds in established 
ornamentals. 

oxadiazon Ronstar Rhone Poulenc Preemergence control of 
weeds in ornamentals and 
turf. 

oxyfluofen Goal Rohm & Haas Selective control of weeds in 
ornamentals. 

paraquat Paraquat Ortho, Chevron Nonselective control of 
weeds in rights-of-way, 
industrial areas and fence 
rows. 

pichloram Tordon Dow Systemic, long-term killer of 
woody plants and broadleaf 
weeds. 

prometon Pramitol Ciba Geigy Nonselective herbicide with 
long residual for industrial 
weed control. 

pronamide Kerb Rohm & Haas Poa annua control in warm-
season grasses. Also weed 
and grass control around 
woody ornamentals and 
Christmas trees. 

sethoxydim Poast BASF Postemergence control of 
grassy weeds around 
broadleaf ornamentals. 

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

continued on page 86 



DIRECTORY 
Herbicide Directory continued 

Herbicide Brand Name(s) Company Uses 

simazine Princep Ciba Geigy Selective control of annual 
grasses and broadleaf weeds 
in established bermudagrass. 
Also, used in industrial and 
aquatic weed control. 

sulfometuron Oust du Pont Non-selective industrial and 
selective in bermudagrass 

tebuthiuron Spike Elanco Total vegetation control in 
non-crop areas 

trifluralin Treflan Elanco Selective preemergence 
weed control in established 
ornamentals. 

trichlopyr Garlon Dow Systemic control of woody 
plants in rights-of-way and 
industrial sites. Current 
experiment use pending for 
selective turf weed control. 

2, 4-D 2, 4-D Dow, SDS Biotech, 
Rhone Poulenc, 
Vertac 

Selective control of weeds in 
turf and numerous other 
areas. Usually mixed with 
other herbicides. 

Vorlex Vorlex Nor-Am Preplant fumigant 
Broadleaf weed control in 
established turf. 

Herbicide Combinations 

Active Ingredients Brand Name Company Uses 

2, 4-D plus MCPP Chipco Turf Kleen 
Cleary 
Scotts II 
SDS 
Tee Time 
Lescopar 

Rhone Poulenc 
WA Cleary 
OM Scott 
SDS Biotech 
Andersons 
LESCO 

Broadleaf weed control in 
extablished turf. 

2, 4-D plus dicamba Scotts I 
Banvel Plus 
Lesco Selective 
Herbicide 

OM Scott 
Velsicol 
Lesco 

Selective postemergence 
control of weeds in turf. 

2, 4-D plus MCPP plus 
dicamba 

Trimec 
Trexan 

PBI Gordon 
Mallinckrodt 

Selective, broad spectrum 
control of weeds in turf. 

2, 4-D plus dichlorprop Weedone DPC Union Carbide Selective postemergence 
control of weeds in turf. 

2, 4-D plus 2, 4-D plus 
dicamba 

Trimec Ester Bulkem Selective, broad spectrum 
control of weeds in turf. 

2, 4-D plus dicamba plus 
dalapon 

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



Herbicide Combinations continued 

2, 4-D plus prometon Vegemec PBI Gordon Selective postemergence 
control of weeds in turf. 

Balan plus Ronstar Regalstar Regal Chem. Broad spectrum 
preemergence control of 
weeds in turf. 

amitrol plus simazine Amizine Union Carbide Season-long control of 
weeds and grasses around 
ornamentals. 

MSMA plus cacodylic acid Broadside Crystal Nonselective, broad 
spectrum weed control. 

diuron plus sodium 
chlorate plus 
sodium metaborate 

Chlorea Rhone Poulenc Nonselective weed and grass 
killer. 

amitrole plus fenac 
plus atrazine 

Fenamine Union Carbide Pre- and postemergence 
control of weeds for 
industrial sites and rights-of-
way. 

bromacil plus diuron Rout 
Krovar 

Hopkins 
du Pont 

Wide range control of weeds 
in industrial sites and rights-
of-way. 

MSMA plus dicamba Mondak Velsicol Noncropland general weed 
control. 

prometon, simazine 
and chlorate 

Pramitol Ciba Geigy Full-season weed control in 
industrial sites. 

Nitrogen costs money. So does water for that matter. 
And bluegrasses need them both. 

Well most bluegrasses. 
Tests have shown that Rugby tolerates heat and 

drought better than most bluegrass cultivars. Rugby 
held its medium dark-green color and overall vigor on 
restricted moisture conditions. That makes less watering 
highly feasible. 

A similar result happened in tests measuring the TheW: 
Some 
Y)uWondŒWhat 



T A B L E 1. 
Woody plants tolerant to pre-emergence herbicides 

The fo l low ing everg reen and dec iduous p lants are labeled for use w i th the p re -emergence herb ic ides ac ross the t op of the chart . An (X) in the co lumn indicates 
the herb ic ide can be safely used for that plant l isted. The list inc ludes only those p lants w i th c o m p a n y label regis t rat ion. 

Narrowleaf Evergreens Spruce. Blue X X X 
Arborvitae X X X X X X X X X X Spruce. Norway X X X 

Chamaecyparis X X Spruce. White X X 
Eastern Red Cedar X X X X X Yew X X X X X X X X X X X 

Fir X X X X 
Fir, Balsam X X X Broadleaf Evergreens 

Fir, Douglas X X X X Boxwood X X X X X X X X 
Fir, Fraser X Cherry Laurel X X X 

Hemlock X X X X X X X X Euonymus X X X X X X X 
Juniper X X X X X X X X X X X X Firethorn X X X X X X X 

Pine X X X X X X Holly X X X X X X X X X 
Pine. Austrian X X X Holly. Japanese X X X X 

Pine. Japanese Black X X X Japanese Pieris X X X X X 
Pine. Mugo X X Leucothoe X X X X 

Pine. Red X X Magnolia grandifolia X X 
Pine, Scotch X X X Mahonia X X X X X 

Pine. White X X X X Mountain Laurel X X X X X X 
Spruce X X X X X Rhododendron X X X X X X X X X X 

need for nitrogen. Rugby scored well at low to moderate 
nitrogen fertility levels. And maintained good turf 
quality and density under no-nitrogen conditions. 

In short, Rugby needs some nitrogen, but it doesn't 
need to wallow in it. So you can spend your time and 
money where it does more good. 

But not on extra fungicide. Rugby resists Fusarium 
blight, leaf spot, dollar spot, stem rust, and powdery 
mildew. 

' also offers you the benefits of a low growth 
habit. And only the blades grow vertically. So mowers 
clip the leaf ends only, not the crucial growth-sustaining 
lower stems. 

With Rugby, you can have 
rich, dense Kentucky bluegrass. 
For less nitrogen. Less water. 
And less time. 

That's nothing to snort at. 
Circle No. 161 on Reader Inquiry Card 

KENTUCKY BLUEGRASS 
Rtr lou1 maintenance turf 

J # Circle No. 161 on Re 
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DIRECTORY 
T A B L E ! . . 

Woody plants tolerant to pre-emergence herbicides 

Deciduous Trees Magnolia X X X X X X 
Ash X X X X X Maple X X X X X X 

Ash. White X X X Maple. Amur X 
Bald Cypress X X Maple. Norway X 

Beech X Maple. Red X X 
Birch X X X X X Maple. Silver X 

Birch. European X Maple, Sugar X X 
Chinese Chestnut X X X Mountain Ash X 

Corktree. Amur X Oak X X X X X 
Crabapple X X X X X X Oak. Pin X 
Dogwood X X X X X X X X Oak. Red X X X X 

Dogwood. Kousa X Oak. Scarlet X 
Elm X X Poplar X X X X X 

Elm, American X Redbud X X X 
Elm, Siberian X Russian Olive X X X X x 

Ginkgo X X Sassafras X 
Goldenchaintree X X Sweetgum X X X X 

Goldenraintree X X Sycamore X X X 
Hackberry X Tuliptree X X X 
Hawthorn X X Tupelo X 

Honeylocust X X X Walnut X X X X X 
Linden X X Willow X X X X 

London Planetree X 

•In Iowa, call collect (515) 628-3333 

A New Generation! 

Vermeer Tree Spades: 
More operating room. 
More digging torque. 
More tree and ball. 

• New, compact, short tower design. 
Gets you closer, easier, faster, with 
more operating room for tree and 
ball. 

• Most powerful drive system in the 
field. 

• Convenient sales/service centers all 
over North America. 

Discover the "New Generation" of 
Vermeer Tree Spades today and win 
up to $5,000 cash in the Vermeer 
"New Generation" sweepstakes. Con-
tact your local Vermeer dealer today. 

Call toll-free 1-(800)-247-2347* 

Vermeer 
8803 New Sharon Road • Pella, Iowa 50219 
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DIRECTORY 
TABLE 2.. 

Ground covers tolerant to pre-emergence herbicides 
TABLE 3 

Dediduous shrubs tolerant to pre-emergence herbicides 
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Ground covers Deciduous Shrubs 

Ajuga X X X X Abelia X X X X 

Boston Ivy X Azalea X X X X X X X X X X 

Cotoneaster X X X X X X X Azalea. Mollis X 

English Ivy X X X X X X X X Barberry X X X X X X X X X 

Euonymus X X X X X X Beautybysh X X 

Honeysuckle X X X Cinquefoil X 

Juniper X X X X X X X X Cotoneaster X X X X X X X X 

Liriope X X Currant X X 

Myrtle X X X X X X Deutzia X X 

Pachistima X Dogwood. Red Osier X 

Pachysandra X X X X Euonymus, Winged X X X X X X X X 

Potentilla X Flowering Almond X 

Sedum X X X Flowering Quince X 

Stonecrop X Forsythia X X X X X X X 

St. John s Wort X X X X Hibicus 

Honeysuckle X X 

X X 

X X X X 

X 

X X 

What makes 
Ryan big aerators 

worth the investment: 
Large area cultivator plus f ive choices of tines to get to 

the root of your problem fast. 
Chances are, your turf is slowly 

choking to death. 
Every time you cut grass, it gets 

harder for water and fertilizer to seep 
down through the thatch build-up. 

And every time your soil is walked 
on, or dried out by hot weather, it gets 
harder for the grass to breathe. 

And for new grass to take root. { 
Ryan has the solution. 

Ryan solves your turf 
problems with an 
aerator specifically 
built for your type 
of turf. 

On fairways, parks 
and other uneven grounds, 

we offer the Ryan Renovaire®. 
To aerate flat expanses of turf (like 

athletic fields), choose the Ryan 
Tracaire®. 

Both cover a wide 6-foot swath. 
Both can be mounted to your trac-

tor's 3-point hitch. 
And both let you vary the amount 

of aeration with a unique system of 
interchangeable tine wheels: 

Two sizes of coring tines for the 
fast-growth weeks of spring. 

The Ryan Tracaire — 
built specifically 

for athlethic fields and 
other flat grounds. 

Two sizes of deep-slicing tines to 
open up dry soil in the summer. 

And open-spoon tines to prepare 
the turf for new seed and fertilizer in 
the fall. 

No other equipment gives you 
such thorough aeration, season after 
season. 
A free demonstration. 

Of course, the best way for you to 
learn about the Ryan Tracaire and 
Renovaire aerators is to see them in 
action. 

On your own grounds. 
To do that, just return our 

coupon today. Or call us toll-free, 
1-800-228-4444. 

B
E

TA
S

A
N

 

D
A

C
TH

A
L 

D
E

V
R

IN
O

L 

EN
ID

E
 

E
P

TA
M

 

O
R

N
A

M
E

N
TA

L 
W

EE
D

ER
 

PR
IN

C
EP

 

R
O

N
S

TA
R

 

S
U

R
FL

A
N

 

TR
E

FL
A

N
 



Herbicide Manufacturers 

Continued 

Hydrangea 

Hypericum 

Lilac 

Mockorange 

Mockorange. Lemoine 

Nandina 

Peashrub 

Photinia 

Privet 

Rose 

Spirea 

Spirea. Vanhoutte 

Viburnum 

Viburnum. Doublefile 

Wiegela X X 

American Cyanamid, 
Berdan Ave., 
Wayne, NJ 07470. 
(201)831-2000. 

The Andersons, 
PO Box 119, 
Maumee, OH 43537. 
(419) 893-5050. 

Applied Biochemists, 
5300 West County Line Rd. 
Mequon, WI 53092. 
(414) 242-5870. 

BASF Wyandotte, 
100 Cherry Hill Rd., 
Parsippany, NJ 07054. 
(201)263-0200. 

Bulkem Corp., 
400 Northtown Rd., 
Normal, IL 61761. 
(800)447-4131. 

Ciba Geigy Corp., 
PO Box 18300, 
Greensboro, NC 27419. 
(919) 292-7100. 
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Eliminate hose mess 
with Hannay Reels! 
• Store hose neatly, 

ready to go when 
you are. 

• Pull out smooth & 
easy. Wind up straight 
& fast. 

• Less wear and tear 
on you and the hose. 

• Fertilizers. Pesticides. 
Herbicides. Whatever 
you spray, rely on 
Hannay! 

Reauest a Free Reel 

CLIFFORD B HANNAY ft SON. INC.. 600 EAST MAIN STREET 
WESTERLO. NEW YORK 12193 • TELEPHONE (518) 797-3791 

Circle No. 124 on Reader Inquiry Card 

W.A. Cleary Chemical Corp., 
1049 Somerset St., 
Somerset, NJ 08873. 
(201)247-8000 . 

Crystal Chemical Co., 
1525 North Post Oak Rd., 
Houston, T X 77055. 
(713)682-1221. 

Dow Chemical USA, 
PO Box 1706, 
Midland,MI 48640. 
(517)636-1105. 

Drexel Chemical Co., 
2487 Pennsylvania St., 
Memphis TN 38109. 
(901)774-4370 . 

E.I. du Pont de Nemours, 
1007 Market St., 
Wilmington, DE, 19898. 
(302) 774-7547. 

Elanco Products Co., 
740 S. Alabama St., 
Indianapolis, IN 46285. 
(317)261-3759. 

P.B.I. Gordon Corp., 
1217 West 12th St., 
PO Box 4090, 
Kansas City, MO 64101. 
(816)421-4070. 

Hopkins Agric. Chem. Co., 
PO Box 7532, 
Madison, WI 53707. 
(608)222-0624 . 

ICI Americas, 
PO Box 751, 
Wilmington, DE 19897. 

LESCO Products, 
20005 Lake Rd., 
Rocky River, OH 44116. 
(216) 333-9250. 

Mallinckrodt Inc., 
PO Box 5439, 
St. Louis, MO 63147. 
(314) 982-5044. 

MoBay Chemical Group, 
PO Box 4913, 
Kansas City, MO 64120. 
(816) 242-2000. 

Monsanto Co., 
800 North Lindbergh Blvd., 
St. Louis, MO 63167. 
(314)694-1000. 

3M Agricultural Products, 
Bldg. 223-1N-05, 3M Center, 
St. Paul, MN 55144. 
(612) 736-0569. 

Nor-Am Chemical Co., 
3509 Silverside Rd., 
PO Box 7495, 
Wilmington, DE 19803. 

For Information Contact Your 
Nearest Ransomes Distributor 
EAST 
Bearco, Inc. (Northern OH) 
Cleveland. OH 44136. 216 238-2442 
Brodner Equipment, Inc. (Upstate NY) 
Rochester. NY 14606. 716 247-5218 
The Clapper Co. (ME. VT. Rl & Eastern MA) 
West Newton. MA 02165. 617 244-7900 
Conaway, Inc. (MD. Northern VA & 
Washington D C.) 
Laurel. MD 20707. 301 953-9220 
Conaway. Inc. (Western PA) 
Lawrence. PA 15055. 412 341-6447 
EDM Distributors, Inc. (CT. VT & 
Western MA) 
Agawam. MA 01001. 413 786-6977 
S. P. Lummus Supply Co. (Eastern PA) 
Pottstown. PA 19464. 215 327-4920 
Ross Lawn Equipment (Upstate NY) 
Tonawanda. NY 14150. 716 691-7642 
Steven Willand. Inc. (NJ. NY & LI) 
Fairfield. NJ 07006. 201 227-5656 

SOUTH 
Adrian Metal & Tractor, Inc. (Eastern NC & 
Eastern SC) 
Conway. SC 29526. 803 365-5501 
Chemical & Turf Specialty Co., Inc. 
(TX & OK) 
Garland. TX 75041. 214/271-4549 
Florida Outdoor Equipment, Inc. (FL) 
Orlando. FL 32804. 305 295-5010 
Hudson Small Engine Sales (AL) 
Huntsville. AL 35800. 205 536-9637 
Lawn Care Sales & Service (TN) 
La Vergne. TN 37086. 615 793-6052 
South Central Turf Equipment (MS & LA) 
Jackson. MS 39209. 601 922-7437 
Spain Distributing Co. (Western NC & 
Western SC) 
Charlotte. NC 28210. 704 552-9582 
Stovall & Company, Inc. (GA) 
Atlanta. GA 30318. 404 352-1555 

MIDWEST 
Brentom Lawn & Turf Corp. (KY & Southern IN) 
Louisville. KY 40207. 502 895-8687 
Conniff 's Power Equipment, Inc. (IN & 
Southern OH) 
Richmond. IN 47347. 317 935-2344 
General Turf & Grounds Equipment Co. (MO) 
Columbia. MO 65205. 314 874-4951 
Grass Roots Turf Equipment Co. 
(Iowa) 
Des Moines. IA 50321. 515 223-5980 
Ideal Mower Sales (Ml & Western OH) Ferndale. 
Ml 48220. 313 541-4200 
Kaye Corporation (MN & ND) 
Mankato. MN 56001. 507 345-5083 
Olsen Distributing Company (IL & WI) 
Barrington. IL 60010. 312 381-9333 

WEST 
Colorado Outdoor Power Equip., Inc. 
(CO. WY & NM) 
Denver. CO 80223. 303 733-4651 
Highland Equipment Co. (UT) 
Salt Lake City. UT 84103. 801 364-9445 
Huber Incorporated (AZ) 
Phoenix. AZ 85016. 602 955-1731 
Jenkins Machinery Company (CA. NV & HI) 
Concord. CA 94520. 415/685-6685 
Turf-Go Northwest (WA. OR & AK) 
Seattle. WA 98133. 206 771-4885 

CANADA 
Consolidated Western Ind. Co., Ltd. 
(Alta & Sask) 
Edmonton. Alta T5S 1H4. 403 484-7181 
G. C. Duke Equipment LTd. (Ont. Que & Maritime 
Provinces) 
Burlington. Ont L7S 1W6. 416 637-5216 
Par Equipment Ltd. (Man) 
Winnipeg. Man R3E 3J8. 204 775-8988 
Rollins Machinery Ltd. (B.C.) 
Vancouver. B C V5T 1H8. 604 874-6404 

RANSOMES 



A clean sweep and time-
saving truck dumping make our new 
HUSTLER Hi-Lift BAC-VAC worth the difference! 

Introducing the Hi-Lift BAC-VAC at-
tachment from HUSTLER. It's out to 
make a clean sweep in the grounds 
keeping industry. 

Teamed with HUSTLER'S new 60-
inch 3-Way Deck, the Hi-Lift BAC-VAC 
will quickly cut and vacuum your turf to 
perfection. And, just as perfectly the Hi-
Lift BAC-VAC hydraulically raises 4.5 
feet to easily deposit its 15-bushel ca-
pacity load into a container or the bed of 
a pickup truck. Plus, you do it all without 
ever leaving the operator's seat! In mo-
ments, you're off mowing again. 

The Hi-Lift BAC-VAC hopper stows 
behind the operator's position. This 
permits an unobstructed view out front 
and to both sides. It also permits the 
same close trimming capabilities HUS-
TLER is known for. 

This efficient grass vacuuming sys-
tem is available only on the HUSTLER 
275, 295 or 305 D tractor. 

The HUSTLER Hi-Lift BAC-VAC at-
tachment and drive-wheel steering 

saves time and labor costs, plus you 
cut more grass faster with a finer cut 
than any other mower in its class. It's 
one more reason why HUSTLER is... 
worth the difference! 

GS-07S-10622 

Call Toil-Free, 

The Hi-Lift BAC-VAC maneuvers as well 
around trees and obstacles as it does on 
the flat. 

There are six HUSTLER models rang-
ing from 18 to 32 hp with a host of 
attachments to meet year-round 
needs. 

Turf & Grounds Equipment 

or write for free literature: 
EXCEL INDUSTRIES. INC., 
Box 7000, Hesston. KS 67062 

EXL-3-184 

Ortho Div., Chevron, 
575 Market St., 
San Francisco, CA 94105-2856. 

Pennwalt Corp., 
Three Pkwy., 
Philadelphia, PA 19102. 
(215) 587-7000. 

Regal Chemical Co., 
PO Box 641, 
Alpharetta, GA 30201. 
(404)475-4837. 

Rhone Poulenc Inc., 
Agrichemical Div., 
PO Box 125, 
Monmouth Junction, NJ 08852. 
(201)297-0100. 

Rohm & Haas Co., 
Independence Mall West, 
Philadelphia, PA 19105. 
(215) 592-3000. 

OM Scott 8c Sons, 
Proturf Div., 
Marysville, OH 43040. 
(513) 644-0011. 

SDS Biotech, 
7528 Auburn Rd., 
Painesville, OH 44077. 
(216) 357-3000. 

Stauffer Chemical Co., 
Agricultural Chem. Div., 
Westport, CT 06880. 
(203)222-3294. 

TUCO, Upjohn, 
9823-190-45, 
Kalamazoo, MI 49001. 
(800) 253-8600. 

Union Carbide Agricultural 
Products, 
PO Box 12014, 
T.W. Alexander Drive, 
Research Triangle Park, NC 27709. 

Uniroyal Chemical, 
320 Spencer St., 
Naugatuck, CT 06770. 
(203) 723-3000. 

Velsicol Chemical Corp., 
341 E. Ohio, 
Chicago, IL 60611. 
(314) 670-4665. 

Vertac Chemical Corp., 
5100 Poplar Ave., 
Memphis, TN 38137. 
(901)767-6851. 

Vineland Chemical Co., Inc., 
745 West Wheat Rd., 
PO Box 745, 
Vineland, NJ 08360. 
(609) 691-3535. WT&T 


