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ONE GENERAL COMMENT that
can be made about weeds is the fact
that they are there due to a weakened

stand of turfgrass. Culturally, we can reduce
our potential for weeds if a dense stand of turf-
grass can be maintained at the highest cutting
height possible. While most sports fields are
mowed at relatively close mowing heights as
compared to a home lawn, we do know that
going from 1½ inches to 3½ inches can reduce
annual weeds by 80%. Weed seed requires
light for germination and a dense turfgrass
canopy mowed taller creates a shade effect.
Obviously we are not saying that all sports
fields should be mowed at 3½ inches. How-
ever, in some situations, keep in mind that if
we can get by with a higher mowing height
every additional ¼ to ½ inch does help; we can
reduce weed infestations.

Often weeds are properly identified and
the first question asked is, “What do I spray
to kill it or control it?” Most extension spe-
cialists or weed scientists can give a short-
term solution to that question. What we
would like you to ask yourself first is, “Why is
this weed there?” Knowing why weeds exist
outside of having a weakened turfgrass can
sometimes dictate changes in our cultural
practices that may impact the level of infesta-

tion we have. Understanding that some weeds
favor compacted soils, droughty or poorly
drained soils, low or high soil pH, low or
high nitrogen, low fertility and/or shade can
help identify needs for perhaps aeration,
grade work, proper fertility and irrigation,
and soil testing (see table below)

Treating weeds after they emerge allows for
proper identity of the weed species. However,
several weed species are difficult to identify in
the seedling stage. It’s only after they become
more established and unsightly before correct
identification can be made. Controlling weeds
when they are young and actively growing will
provide the best post-emergence control.
Grasses are best controlled prior to tiller.
Broadleaves are best controlled in the 2 to 4 leaf
stage, sedges usually in a 3 to early 6 leaf stage.
Avoid mowing within 24 to 48 hours before or
following applications of post-emergence herbi-
cides. The goal here is to provide maximum leaf
area for maximum plant uptake. Irrigation
within 24 hours after post-emergence applica-
tions should be avoided. Note that many new
formulations of post-emergence herbicides are
rain-fast within 6 hours. Be sure to check the
label. Drought stressed weeds should be irri-
gated 24 hours before applications of herbicides
for improved efficacy.

Low Mowing                                           Annuals such as annual bluegrass, chickweed, 
                                                                     crabgrass, speedwell; also plantains

Compaction                                           Annual bluegrass, crabgrass, dandelion, 
                                                                     goosegrass, pineapple weeds, prostrate 
                                                                     knotweed, prostrate spurge, speedwell

Drought                                                   Black medic, cinquefoil, clovers, crabgrass, curly 
                                                                     dock, goosegrass, prostrate spurge, speedwell, 
                                                                     yellow wood sorrel

Poor Drainage/ Wet Soils                  Barnyardgrass, buttercups, nutsedge, plantains

Low Soil pH                                             Common mullein, English daisy, hawkweed, 
                                                                     knawel, red sorrel, wild strawberry
High Soil pH                                           Broadleaf plantain, hop clover, wild carrot
Low Nitrogen                                         Black medic, clovers
High Nitrogen                                        Annual bluegrass
Low Fertility                                           Foxtails, henbit
Low Calcium                                           Dandelion
Shade                                                        Chickweeds, moss, speedwell, wild violets

Post-emergent 
weed control for sports fields

>> DANDELION is a perennial broadleaf weed that is
best controlled in early fall.

>> CRABGRASS is a summer annual grassy weed.
Best control for post-emergent herbicides is at the 1
to 3 leaf stage (left).  Products containing quinclorac
are best in the early tiller stage (right).

>> GOOSEGRASS is a summer annual grassy weed
that will emerge after crabgrass.

>> PROSTRATE KNOTWEED is a summer annual
broadleaf weed that is an excellent indicator weed
for soil compaction.

>> PROSTRATE KNOTWEED

>> GOOSEGRASS

>> CRABGRASS

>> DANDELION
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After proper identification, management
principles of cultural and mechanical control
strategies should be considered before chemical
control strategies. Selection of a post-emergence
herbicide requires several questions be answered
before that decision is made. 1) What are the
turfgrass species involved? Keep in mind that
some turfgrass mixes may work for some prod-
ucts, but not all. An herbicide may be applied
to tall fescue, but not Kentucky bluegrass. 2)
Are there any site restrictions, temperature re-
strictions for the product? 3) What is the re-
entry interval before fields can be used? 4) And,
with many post-emergence herbicides; what is
the re-seeding interval for turfgrasses or effects
on new turfgrass seedlings? And finally, 5) know
how “established turfgrass” is defined; is it two
or more mowings or something else? Knowing
the answers to these questions will help sports
field managers decide the best post herbicide for
their weed control situation. 

Some 20-plus years ago as my memory
serves me, post-emergence applications in many
situations were considered rescue treatments. Of
course this related to failures in pre-emergence
herbicides that controlled summer annual grassy

and broadleaf weeds. Post-emergent grassy weed
herbicides were limited then as they still are
now for cool-season turfgrasses. The biggest ar-
senal of post-emergent herbicides available for
sports field managers has been for broadleaf
weed control. And now, we see a wide array of
combination products that control both grassy
and broadleaf weeds with a single application.
Along with all these products, we have a grow-
ing assortment of post herbicides specifically
used on warm-season turfgrasses.

As you read through this article, you will find
a toolbox filled with products for post-emergent
weed control. With the onset of spring coming 4
to 5 weeks earlier this year in many areas of the
country, post emergent herbicides will more
than likely be part of a weed control program.
These products will be separated into specific
categories based on the weeds they control—
grasses, broadleaves, grasses and broadleaves, and
sedges. Each will be discussed and presented in a
table format in order to provide a complete un-
derstanding of the tools we have available for
post weed control (see table above).

With the removal of MSMA from the mar-
ket, control of several annual grasses falls on

products like Acclaim Extra, Dimension, and
Drive XLR8, etc. when post activity is needed.
However products like Dimension and Drive
XLR8 offer more in control of several broadleaf
weeds as well. One advantage offered by Ac-
claim Extra is its suppression of bermudagrass,
if bermudagrass is targeted as a weed.

As stated earlier, our biggest arsenal of post-
emergent products has been for broadleaf weed
control and believe me; this is the short list.
Keep in mind that various active ingredients
and combinations of active ingredients offer a
diverse number of uses and weed spectrums.
Therefore, it is important to view labels in great
detail before purchasing any weed control prod-
uct (see table bottom left).           

Many of the grass and broadleaf control
products will fall into the sulfonyl-urea class of
chemistry: Certainty, Katana, Manor, Monu-
ment, and Revolver. These are primarily used in
warm-season turfgrasses for the removal of an-
nual and perennial grassy weeds; however, most
will control a spectrum of broadleaf weeds.
These are often called “transition products”
as they are used to remove cool-season grasses
from warm-season grasses during spring
transition.

Several combination products specifically
designed and marketed as grass and broadleaf
control products include quinclorac as one of
their active ingredients: Onetime, Q4 Plus,
Quincept, and Solitare. Manufacturers were
quick to formulate and re-formulate products
with the loss of MSMA and the addition of
quinclorac is an excellent substitution.

Tenacity provides excellent control of many
grassy and broadleaf weeds as a post-emergent
and can be used on established or newly seeded
turfgrasses (see table on top of page 11).

Sedge control products remain strong and
offer excellent versatility for both warm and
cool-season grasses. Prosedge and Sedgehammer
provide control of sedges in cool-season grasses,
where Certainty and Monument not only pro-
vide excellent sedge control in warm-season
grasses, but also control annual and perennial
grasses and some broadleaf weeds (see second
table on page 11). 

All herbicide information is presented with
the understanding that no endorsement of
named products is intended by STMA or the
University of Missouri, nor criticism implied of
similar products that are not mentioned. This
article is not a substitution for any product
label. Before using any herbicide please read the
label carefully for directions on application pro-
cedures, application rates, first aid, storage and
disposal. Make sure that the herbicide is prop-
erly registered for the intended use. Carefully
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Trade Name                               Common Name                        Turfgrass Species*

Acclaim Extra                          fenoxaprop-ethyl                     Z, KB, TF, PR

Grassy Weed Control Products

Trade Name                             Common Name                                          Turfgrass Species*

4-Speed XT                             2,4-D + triclopyr + dicamba                  B, Bh, Z, KB, TF, PR
                                                    + pyraflufen-ethyl                                     

Cool Power                              MCPA + triclopyr + dicamba                  B, Bh, Z, KB, TF, PR

Escalade 2                               2,4-D + fluroxypyr + dicamba               B, Bh, Z, KB, TF, PR

Millennium Ultra 2              2,4-D + clopyralid + dicamba                B, Bh, Z, KB, TF, PR

Speed Zone                            carfentrazone-ethyl +                             B, Z, KB, TF, PR
                                                    2,4-D ester + MCPP-p + dicamba         

Speed Zone Southern        carfentrazone-ethyl + 2,4-D                  B, Bh, C, K, SP, StA
                                                    ester + MCPP-p + dicamba                    (common only), KB, TF, PR 

Spotlight                                  fluroxypyr                                                    B, Bh, C, StA (except FL), 
                                                                                                                            Z, KB, TF, PR

T-Zone                                      triclopyr + sulfentrazone                        B, Bh, Z, KB, TF, PR
                                                    + 2,4-D ester + dicamba                         

Trimec 1000 Low Odor         2,4-D (DEA) + 2,4-D (DMA)                    B, Bh, Z, KB, TF, PR
                                                    + MCPP-p + dicamba                               

Trimec Classic                        2,4-D + mcpa = dicamba                        B, Bh, Z, KB, TF, PR

Triplet Low Odor                  2,4-D + MCPP-p + dicamba                   B, Bh, C, StA, Z, KB, TF, PR

Turflon II Amine                    2,4-D + triclopyr                                        KB, TF, PR

Turflon ester                          triclopyr                                                        KB, TF, PR

Broadleaf Weed Control Products
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read all precautions on turfgrass sensitivity to
products and timings.

Company websites readily allow access to and
the downloading of product labels and MSDS’s.
Manufacturers and suppliers maintain toll-free
numbers for the purpose of providing answers to
any technical question you may have on their
specific products.  You can also contact your local
extension office. ■

Brad Fresenburg is an assistant extension   pro-
fessor for the University of Missouri in Turfgrass Sci-
ences. He can be reached by email at
fresenburgb@missouri.edu.

Trade Name                          Common Name                                        Turfgrass Species*

Certainty                               sulfosulfuron                                            B, Bh, C, K, SP, StA, Z

Dimension Ultra                dithiopyr                                                    B, C, K, SP, StA, Z, KB, TF, PR

Drive XLR8                           quinclorac                                                  B,SP, Z, KB, TF, PR

Katana                                    flazasulfuron                                             B, C, SP,  Z

Manor                                     metsulfuron-methyl                               B, C, StA, Z, KB

Monument 75WG              trifloxysulfuron                                        B, Z

Onetime                                quinclorac + MCPP + dicamba           B, SP, Z, KB, TF, PR

Q4 Plus                                   quinclorac + sulfentrazone +              B, KB, TF, PR
                                                  2,4-D + dicamba                                      

Quincept                               2,4-D + quinclorac + dicamba            B, Z, KB, TF, PR

Revolver                                foramsulfuron                                          B, Z

Solitare                                  sulfentrazone + quinclorac                  B, C, SP, Z, KB, TF, PR

Tenacity                                 mesotrione                                                C, KB, TF, PR

Grass and Broadleaf Weed Control Products

Trade Name                               Common Name                                   Turfgrass Species*

Certainty                                   sulfosulfuron                                        B, Bh, C, K, SP, StA, Z

Monument                               trifloxysulfuron                                    B, Z

Prosedge                                   halosulfuron-methyl                          B, Bh, C, K, SP, StA, Z, KB, TF, PR

Sedgehammer                        halosulfuron-methyl                          B, Bh, C, K, SP, StA, Z, KB, TF, PR

Sedge Control Products

*Bermuda (B), 
Bahiagrass (Bh), 
Centipede (C), 
Kikuyugrass (K), 
Seashore Paspalum (SP),  
St. Augustine (StA), 
Zoysia (Z), 
Ky. Bluegrass (KB), 
Tall Fescue (TF), 
Perennial Ryegrass (PR)

TURFGRASS KEY:
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ROOT SYSTEMS
Turfgrasses have two different root sys-

tems during their lives. The primary system
develops from the embryo and emerges di-
rectly from the germinating seed. This root
system provides for water and nutrient up-
take for the tiny seedling and functions ac-
tively for 6 to 8 weeks. Shortly after the first
leaf emerges, a secondary, adventitious root
system begins to form. This root system
originates from buds at nodes on the lower
part of the crown. It will become the main
functioning root system for the plant. Ad-
ventitious roots will also form from buds at
nodes on the new crowns of the lateral

stems: stolons, rhizomes and tillers. These
root systems support the new plants and are
critical to increasing and maintaining a
dense turf shoot system. 

Turfgrass roots are fibrous and multi-
branched. The tip of each root is covered by
a thickened cap which protects the tender

meristem (growing point) right behind it
as the root bores through soil. The meris-
tem replenishes the root tip and provides
for growth of new cells in the root. As
more new cells are created, the older cells
behind the meristem stretch and lengthen.
This enlarging and elongating action
pushes against the root cap and is what
helps to make the root grow longer and
wider.

As a root matures some of its cells be-
come specialized. The cells of the endo-
dermis (the outer layer of the root) behind
the area of cell elongation are able to de-
velop the long, slender, almost micro-
scopic extensions called root hairs. These
hairs greatly increase the root surface area
that is able to actively absorb water and
nutrients. While the roots of most cool
season grasses can only form root hairs
from specialized cells in the epidermis
called trichoblasts, warm season grasses
have the advantage of being able to de-
velop root hairs from almost all cells in
the epidermis.

Healthy turfgrass roots are well
branched. In fact, the ability of a turfgrass
plant to effectively compete for water and
nutrients is directly related to the extent of
branching.

Just as different grasses vary in their
leaf texture or color or growth habit, so
too do they vary in the size, depth and
distribution potential of their root sys-
tems. Warm season grass root systems
have the potential to grow more deeply
and more extensively than the finer, shal-
lower systems of cool season grasses. 

A new root is white and slender. As it

ROOTS 101:
building tough turf from the bottom up

>> HEALTHY ROOTS are white, substantial,
and vigorous. These St. Augustinegrass roots
are particularly thick, much wider than most
cool season grass roots. As roots mature
they are able to branch and so become more
efficient in absorbing water and nutrients.

Healthy turfgrass roots are well branched.
In fact, the ability of a turfgrass plant to
effectively compete for water and nutrients is
directly related to the extent of branching.

Roots are the foundation of a turf. They perform functions vital
for plant growth. This article will discuss the structure and func-
tion of roots, the effects of the environment and cultural practices

on root growth, and strategies for increasing rooting.

Continued on page 16

FieldScience | By Mary Owen
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matures, it turns brown and becomes thin-
ner. Its ability to absorb water and nutrients
declines. Eventually the whole root will die
and will slough off just below the crown.
This cycle of root growth, maturity, senes-
cence, death and replacement is a natural
and ongoing process. Its rate can be dramati-
cally influenced by the environment, climate,
soil conditions or cultural practices.

HOW DO TURFGRASS 
ROOTS GROW?

Cool-season grasses. To understand the
cycle of cool-season grass root growth, con-
sider the cycle of carbohydrate production
and use. In photosynthesis, plants use the
energy of sunlight to produce carbohydrates
from CO2 and H2O. These carbohydrates,
when broken down through the process of
respiration, provide energy to the plant.
Roots do not contain chlorophyll and so
cannot photosynthesize. They depend on
the shoot system for carbohydrates for their
energy needs. The absorption of nutrients
from the soil by the roots and the move-
ment of water and nutrients from cell to
cell within the root require energy.

The roots of cool-season grasses grow

and function most vigorously when soil
temperatures are cool. The most intense pe-
riod of root initiation and growth is in the
spring. A slightly less active period occurs in
the fall. The temperatures for maximum
root growth are slightly lower than those for
maximum shoot growth, and so roots will
be functioning and growing before shoot
growth begins in the spring and as shoot
growth slows and stops in the fall. Carbohy-
drates are moved into stems and to a lesser
extent into roots as late season growth
winds down, providing for slow but contin-
ued growth in cold (not frozen) soils until
active growth resumes in spring. 

Cool-season grass shoot growth is most
efficient at air temperatures of 60–75F
while root growth is most efficient at soil
temperatures of 55–65F.

When air temperatures rise in summer,
the efficiency of photosynthesis in cool-sea-
son grasses is reduced. The leaves produce
fewer carbohydrates. Energy available for
root growth and work is reduced and as a
result root growth slows. As root growth
slows, the root system becomes limited in
its ability to absorb water and nutrients
from the soil and transmit them to the
other parts of the plant.

As air temperatures rise, soil tempera-
tures will follow. As soils warm, root respi-
ration in cool season grasses increases. As
respiration increases more carbohydrates are
used up. So, when temperatures warm, the
use of carbohydrates increases while the
supply decreases. Eventually this can lead to
root starvation and death. Roots will not be
replaced, and the result will be a net loss of
roots to sustain the rest of the turfgrass
plant until cool weather resumes. 

Under drought conditions, some grasses
actively shift carbohydrates to the roots,
particularly the roots which are in the
lower, moister part of the rootzone. This
shifting of carbohydrates can serve to sus-
tain the root system where it can harvest
water, and thus provide a direct benefit to
the shoot system. 

Warm-season grasses. Photosynthesis is
more efficient in warm-season grasses than
in cool-season grasses. As temperature and
light increase, so too do shoot and root
growth. Root initiation and activity peak in
late spring and summer. When tempera-
tures cool down, root as well as shoot
growth slows. When the plant enters dor-
mancy, root growth ceases. The peak loss of
roots for warm-season grasses occurs in
winter, particularly late winter. Warm sea-
son shoot growth is most efficient at air
temperatures of 80–95F while root growth
is most efficient at soil temperatures of 75–
85F.

WHAT DO TURFGRASS 
ROOTS DO?

Roots absorb water. Roots are the prin-
cipal entryway for this essential compound.
Water is needed to maintain turgor, for
photosynthesis, for the transport of materi-
als, and for many other processes in the
plant. Water is needed to replace transpira-
tional loss as well as that lost through
mown leaf ends. 

Roots absorb nutrients. While carbon,
hydrogen and oxygen, the main building
blocks of organic compounds, are derived
from the atmosphere and from water, the
remaining essential mineral nutrients are
principally absorbed from the soil by the
roots. Nutrients do not just “seep into” or
passively move into roots. The process of
nutrient uptake and absorption requires en-

>> EXCELLENT ESTABLISHMENT PRACTICES, proper watering
and prudent fertility lead to the growth of deep roots, as seen
in this sample from a seedling sports turf.

Continued from page 12
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ergy. This energy comes from respiration:
the breakdown of carbohydrates in the pres-
ence of oxygen with a subsequent release of
energy. When carbohydrate reserves are low
or not available, roots will not have the en-
ergy needed to absorb nutrients.

Deep, extensive root systems are able to
access more nutrients and more water from
a larger volume of soil than can weaker,
shallower root systems.

Roots anchor plants. Plants with exten-
sive root systems are less likely to divot and
slip. Plants with deep and extensive roots
provide a more stable and safer playing sur-
face.

Roots encourage microbial activity.
Healthy functioning roots exude organic

materials that can serve as an energy source
for the populations of various microorgan-
isms in the zone immediately around the
root, the rhizosphere. Many of these mi-
crobes have the capacity to mineralize or-
ganic matter, that is, break down organic
matter into compounds that can provide for
some of the nutritional needs of the plant.
The amount of root exudates can highly in-
fluence soil microbial communities. When
grass growth is suppressed by high tempera-
ture stress, as may happen with cool-season
grasses, the production of root exudates has
been shown to decline. This decline is likely
the result of the lack of initiation of new
roots in combination with root mortality.

HOW CAN YOU ENHANCE 
ROOT GROWTH?

Know the factors that will compromise
root growth, and manage so as to minimize
their negative effects. Excessive wear and
compaction, shade, incorrect watering prac-
tices including excessive or inadequate irri-
gation, drought, temperatures not
conducive to root development, and exces-
sive or inadequate fertility will all lead to re-
duced rooting.

Pay attention. Make regular inspection
of the root system a habit. Note its depth
and distribution. How does its condition
relate to time of year, climate and your
management? Increased depth and breadth
of rooting allow the roots to harvest from a
greater volume of soil, thus requiring less
need for irrigation and applied nutrients,
particularly nitrogen. Making good roots
makes good environmental sense.

Maintain a well aerated rootzone. The
depth and extent of roots as well as root
branching increase when the rootzone is
kept well aerated. Roots expend less energy
as they bore through the soil. Roots in
poorly aerated soil tend to be thicker in di-
ameter and less branched than roots grow-
ing in well aerated soil. These roots are
inefficient at water and nutrient uptake.

Good drainage, both surface and subsur-
face, management of thatch, relief of com-
paction and appropriate topdressing in
conjunction with aeration practices will en-
sure a well aerated soil. 

Manage thatch. While a small amount
of thatch can be beneficial to the perform-

ance of a sports field, excess thatch can
cause problems. In addition to interfering
with proper water and air movement,
thatch provides a harbor for insects and dis-
ease organisms. Excess thatch will result in
reduced rooting with a subsequent reduc-
tion in water and nutrient uptake. Roots
that do develop within the thatch layer will
find little nutrients to absorb there, and will
have difficulty absorbing water. The sports
field management plan should provide steps
that keep thatch in check.

Manage traffic. Wear can lead to a sig-
nificant reduction in rooting. Using agro-
nomic and field scheduling strategies that
minimize wear and encourage shoot density
can result in increased root biomass and
depth. The greater the mass and the deeper
the roots, the more nutrients and water the
plant can access to support the shoot sys-
tem.

Irrigate intelligently. Irrigation events
should be spaced as far apart as possible
without sacrificing turf quality. Frequency
and duration of irrigation will be deter-
mined by type of rootzone, environmental
conditions, amount and intensity of traffic,
and many other factors. Turf watered deeply
and infrequently, using a wilt-based irriga-
tion strategy, has been shown to have a
deeper, more extensive and efficient root
system than turf watered frequently and
shallowly.

New seedings should be watered so as to
provide adequate moisture for the germi-
nating and developing seedlings. Keeping
the seedbed moist and gradually decreasing
the frequency and increasing the duration
of irrigation events as the seedlings grow are
critical to encouraging rapid and deep root-
ing and successful establishment.

Overwatering results in reduced rooting.
As water fills the spaces in the soil, less oxy-
gen is available for respiration, and the re-
sult is less energy available for the grass
roots to take up and absorb not only water
but also nutrients.

Fertilize judiciously. Provide adequate
nutrients at the proper time for balanced
turfgrass shoot and root growth, with par-
ticular emphasis on prudent use of nitro-
gen.

As the levels of N applied to turfgrasses
increase, the amount of shoots increases

>> AERATION IS AN IMPORTANT TOOL for en-
hancing root growth. This single plant was taken
near the side of an aeration hole on a grass ten-
nis court in early spring. Note the improved root-
ing that is beginning as a result of aeration.



while the amount of rooting decreases.
Focus on providing the lowest amount of N
possible without sacrificing the quality
needed for sports field performance and
safety. The goal should be a dense, wear and
stress tolerant shoot system and a deep,
dense, stress tolerant root system.

While encouraging rooting, the practice
of keeping N levels at the minimum needed
has the added benefit of also lowering evap-
otranspiration (ET), and so contributes to
water use efficiency.

Time nitrogen applications so as to maxi-
mize root growth; strive to maintain a
healthy balance between root and shoot
growth. Apply potassium before expected
stresses of heat, cold and possible drought
may occur. Take care not to overly stimulate
shoot growth during periods environmen-
tally unsuitable for root growth (i.e. in the
summer for cool-season grasses).

Maintain soil pH at 6.0 – 6.8. Turfgrass
roots grow very poorly at reduced pH, espe-
cially at pH less than 5.0.

Mow appropriately. Maintain turf-

grasses at the highest height of cut (HOC)
within their mowing tolerance range to en-
courage deeper and more extensive rooting.
Select cultivars of turfgrass species that have
been selected for their adaptation to the
mowing height required of the sport.

Warm-season grasses are less dramatically
affected by low mowing. Bermudagrass es-
pecially will tolerate low mowing without
significant reduction in rooting.

Mow cool-season grasses as high and as
infrequently as possible given the use of the
turf. This is especially important during
times of environmental stress. Low mowing
can dramatically reduce the depth and ex-
tent of roots of cool-season grasses, though
bentgrass is not as severely affected as the
others.

Maximize available sunlight. Turf-
grasses grown in reduced light situations are
more prone to have weak, sparser root sys-
tems. Where shade can be remedied
through tree canopy pruning, it should be
done. Where shade cannot be remedied,
then shade tolerant species and cultivars

should be chosen. Cultural practices should
be adjusted: reduce traffic, irrigation and
fertility. Some professional stadia are experi-
menting with supplementary lighting to
deal with shade.

Take care with herbicide applications.
Avoid using herbicides when turf is under
stress or when root growth is restricted.
Bensulide, benefin, oxadiazon, oryzalin,
pendimethalin, prodiamine, siduron, DCPA
and other herbicides may inhibit root
growth. Healthy turf may be able to recover
from this quickly. However, a turf stressed
by drought, heat, traffic or with a compro-
mised root system may be more seriously
damaged and take a longer time to recover.

Roots are the foundation of a turf. Atten-
tion to the growth, development and health
of the root system can ensure not only a vig-
orous, highly performing sports field, but
also result in the conservation of precious
environmental resources. ■

Mary Owen is extension educator & turf
specialist, University Of Massachusetts,
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