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B PLANT GROWTH REGULATORS

TifEagle bermuda-
grass after initial
treatments (right)
and repeated treat-
ments (far right)
with seven plant
growth regulators.

(below) TifEagle
bermudagrass after
12 weeks treated with
paclobutrazol at .125,
.25, and .375 pounds
per acre at six-week
intervals.

QUICK TIP

Did you know that a
tankmix of Proxy and
Primo plant growth
regulators is now
registered for Poa

annua seedhead
suppression? This
tankmix does
double-duty by pro-
moting turfgrass
quality as well as
suppressing seed-
head development.

Continued from page 70

Paclobutrazol study
Paclobutrazol is a popular growth regulator used
on creeping bentgrass greens and is also effec-
tive for fairway height hybrid bermudagrass.
Monthly applications of paclobutrazol at
.125 and .25 pounds of active ingredient per
acre in a two-year field study showed no affect
on root growth of a Penncross creeping bent-
grass putting green (Fagerness and Yelverton,
2001). However, researchers have not exam-
ined paclobutrazol effects on bermudagrass
putting-green root growth. The objective of this
greenhouse experiment was to assess visual
quality, root mass and clipping yield of TifEagle
bermudagrass to repeat applications of three
rates of paclobutrazol over a 12-week period.
TifEagle bermudagrass plugs were placed in
16-inch lysimeters with 8-inch diameters and
built to USGA specification (USGA Green
Section Staff, 1993) with 85:15 medium sand
and peat moss root-zone mix. Plugs were
allowed to grow for six weeks prior to treat-
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ments and were maintained at five-thirtysec-
onds of an inch mowing height.

Paclobutrazol was applied twice in six week
intervals to separate lysimeters at .125, .25 and
.375 pounds of active ingredient per acre.

Minor phytotoxicity occurred with .125
pounds of active ingredient per acre but turf qual-
ity was unaffected (Picture 3). Severe bermuda-
grass phytotoxicity occurred from paclobutrazol at
.25 and .375 pounds of active ingredient per acre
(Picture 3). Total clipping yield from 12 sampling
dates was reduced 65 percent from .125 pounds
of active ingredient per acre, 84 percent from .25
pounds of active ingredient per acre, and 93 per-
cent from .375 pounds of active ingredient per
acre (data not shown). Root mass after 12 weeks
was also reduced 28 percent by .125 pounds of
active ingredient per acre, 45 percent from .25
pounds of active ingredient per acre, and 61 per-
cent from .375 pounds of active ingredient per
acre as was root length by 17 percent (Figures 2 and
3, Picture 4). Turf discoloration and negative root-
ing responses advocate caution when using high-
er paclobutrazol rates on TifEagle bermudagrass.

Flurprimidol study
Cutless 50WP label recommends .375 to .5
pounds of active ingredient per acre for Tifgreen
(328) bermudagrass and .5 to .75 pounds of active
ingredient per acre for Tifway (419) bermuda-
grass. For creeping bentgrass, Cutless is labeled at
.75 to 1 pounds of active ingredient per acre.
From the previous two studies, unacceptable
phytotoxicity was observed on TifEagle bermuda-
grass from flurprimidol at .375 pounds of active
ingredient per acre and paclobutrazol applied at
.25 and .375 pounds of active ingredient per acre.
For this study, single applications were applied of
flurprimidol at.125, .25 and .375 pounds of active
Continued on page 74
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Introducing a series of seed blends that produce the highest quality turf... from Scotts®/Landmark,

the industry's most widely known and respected turf science expert. Double Eagle® brings you —

® Blends or mixtures that contain NTEP highly rated varieties @ Rapid establishment, tolerance to low mowing and excellent

® Available in Platinum Tag® quality—the highest standard disease resistance

of purity in the industry

® Available in Premium Tag® quality—a higher standard

than Blue Tag certified

® Unmatched technical support. From now on, think
Double Eagle. Because no other seed brand can

benefit you more. Contact your local Scotts or Landmark

® Superior performance in any application distributor for more information or contact Scotts or

@ Superior turf with excellent color

Landmark at 937-644-7270 or 1-800-268-2379.
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B PLANT GROWTH REGULATORS

Root length (cm) and dry root mass (g m-2) after 12 weeks for TifEagle bermudagrass treated with paclobutrazol at six-week intervals in
repeated greenhouse studies. Different letters indicate a significant difference at P = 0.10 according to Fishers Protected LSD test.
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QUICK TIP

If you're operating or
installing a Toro®
irrigation central
control system, learn
more about ensuring
the health of your
turf with the support
of Toro NSN®. Toro
NSN offers opera-
tions support
including your choice
of cost-effective
extended support
plans; tested replace-
ment systems; innov-
ative and responsive
24-hour/seven-day
toll-free support from
licensed irrigator
technicians; and
technology to
improve your pro-
ductivity well into
the future. Visit
toronsn.com.
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Continued from page 72
ingredient per acre, compared with paclobutrazol
at.125 pounds of active ingredient per acre.

Champion and TifEagle bermudagrass plugs
were placed in lysimeters with 16-inch depths
and 28 square-inch areas built to USGA spec-
ifications. No treatment/cultivar interaction
occurred; therefore results are presented as
means of flurprimidol rates.

Unacceptable turf injury from flurprimidol
occurred from .25 and .375 pounds of active
ingredient per acre over the six-week period
(Picture 5). Final root samples from single appli-
cations of paclobutrazol at .125 pounds of active
ingredient per acre were similar to untreated turf
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(data not shown). However, flurprimidol
reduced root length 35 percent at .25 pounds of
active ingredient per acre and 48 percent at .375
pounds of active ingredient per acre (Figure 4).
Dry root mass was reduced 38 percent from
flurprimidol at .125 pounds of active ingredient
per acre, 43 percent at .25 pounds of active
ingredient per acre, and 44 percent at .375
pounds of active ingredient per acre (Figure 5).
Root growth inhibition from PGRs, like flur-
primidol, appears to be excessive on dwarf
bermudagrass regardless of turf quality and

clipping yield reductions.
Sensitivity of these grasses to labeled rates for
Continued on page 76

TifEagle bermudagrass root samples
after 12 weeks with repeated paclobu-
trazol applications at six week intervals.




Just because you use liquid
fertility, don’t assume you're
getting True Foliar nutrition.

Top 10 reasons to use the
CPR— NutriRationalm™True

Foliar Nutrition Program
. Increase turf quality and density.
. Increase root mass and depth.
. Increase resistance to disease Turfgrass Leaf Blade
especially anthracnose.
. Increase stress tolerance.
. Reduce thatch accumulation.
. Increase nutrient absorption.
. Reduce clipping removal and
loss of applied fertilizer.
. Reduce nutrient leaching.
. Increase photosynthesis and
phytochemical efficiency.
10. Reduce potential for diseases :
associated with excess Nitrogen. ks | Stomatal openings—
| historically the entryway into
The CPR-True Foliar Program : foliage for liquid fertilizers. Larger
provides the complete, balanced ~_| openings, but more often closed
nutrition and seaplant extract T e
necessary for turf physiological Nutrients— :
fitness. The program produces translocate g e Emerald Isle
controlled, consistent growth througout the S L T IREE NutriRational True Foliar
necessary to meet today’s demands plant
for speed and quality.

| Transcuticular pore spaces—
I These are always open, more numerous,
__ but smaller.
~| NutriRational true foliar is formulated

so the molecular structures are small
enough to pass through these pore
spaces and penetrate into the
turfgrass plant.

Root uptake of fertilizer
uses plant energy, leading
to greater stress. Roots in
the summer are in a cycle
of decline, under siress and
limited in their ability to
take up nutrients

T} Emerald Isle Solutions ™
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Continued from page 74

Tifgreen bermudagrass and creeping bentgrass
greens suggest future research should evaluate
flurprimidol rates lower than .125 pounds of
active ingredient per acre on dwarf varieties.

Results from these studies indicate the
potential of extreme sensitivity of dwarf
bermudagrass to PGR applications.

In the next article, we will discuss additional
results using Primo (trinexapac-ethyl) at differ-
ent rates and intervals on ultradwarf bermuda-
grass from several studies. Current field studies

Flurprimidol

0.1251b aisacre

FIGURES 4 & 5

Champion bermudagrass response to flurprimidol (Cutless) at .125,
.25 and .375 pounds of active ingredient per acre after six weeks.

and future research will also be discussed.

McCullough is a graduate assistant, Liu is an
associate professor and McCarty is a professor in
the Department of Horticulture at Clemson

University.

Root length (cm) and dry root mass (g m-2) after six weeks for TifEagle and Champion bermudagrass treated with single flurprimidol
(Cutless) applications in a greenhouse study. Treatment x Cultivar interaction was not significant, therefore cultivars were combined.
Different letters indicate a significant difference using Fischer's Protected LSD test at P = 0.05.
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How to Suppress Seedheads on
Annual Bluegrass Putting Greens

GOLF PRODUCTS

QUICK TIP

Check out The
Andersons wide
range of quality pre-
emergent products in

a variety of particle
sizes to fit your
needs. To learn more
about us, visit
www.Andersons
GolfProducts.com.
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By J.A. Borger, T.L. Watschke,
and M.D. Soika

To some degree, annual bluegrass (Poa

annua) is present on most putting greens in
the Mid-Atlantic. In fact, annual bluegrass
can be the predominant species.

Although botanically, annual bluegrass is a
winter annual and considered a weed in most
turfgrass communities, it is often the desirable
species on putting greens. When a turfgrass
manager chooses to cultivate annual bluegrass
as the dominant population, it’s not considered
a weed. In fact, if the desired turfgrass is annu-
al bluegrass, then creeping bentgrass (Agrostis
stolonifera) or any other turfgrass present in the
sward should be considered a weed. Some of
the highest-quality putting surfaces often con-
sist of more than 80 percent annual bluegrass.

If annual bluegrass is the species of choice,

If the seedhead is visible
(beyond “boot” stage), PGRs
cannot suppress that seedhead.

the turfgrass manager must manage the seed-
head production of the annual bluegrass
because it can adversely affect the playability
of the putting surface. In addition, when annu-
al bluegrass produces a seedhead, carbohy-
drates are diverted to the production of that
seedhead at the expense of growth in other
areas of the plant. This diversion of carbohy-
drates is evident shortly after the seed matures
and shatters from the plant.

At this time, the annual bluegrass has become
weakened and less competitive. As a result, the
turfgrass manager must take extra care in the cul-
tivation of the annual bluegrass to provide the
necessary quality for the playing surface.

Mechanical cultivation (verticutting) can
eliminate some of the seedheads on a putting
green after emergence. Groomers or brushes
attached to the greens mower will remove
some of the seedheads, but these tactics do not
prevent the formation of seedheads. When such
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The green blocks are where annual bluegrass
seedheads have been suppressed using
PGRs.

p

(Left to right) Late “boot” stage, seedhead
emerged, and early “boot” stage. Notice
the position of the swollen area just below
the leaves on the annual bluegrass plant
during the late “boot” stage of seedhead
development.

mechanical means are employed, the equip-
ment must be properly adjusted to avoid dam-
age to the turfgrass plants. This mechanical
removal of seedheads will need to continue
until the seedhead production ceases.

Plant growth regulator (PGR) use has
become more commonplace over the past sev-
eral years and can be effective for the suppres-
sion of annual bluegrass seedheads (Picture 1).

PGR application timing is critical for success.
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Evaluations of selected treatments for chemical phytotoxicity, turf quality, and percent annual bluegrass seedhead suppression on an
annual bluegrass/creeping bentgrass putting green.' (Source: Original research, Jeff Borger at The Penn State University, 2003)

TREATMENT FORM RATE TIMING 5/2/03 5/20/03 5/20/03
0z/M PHYTO? QUALITY? SUPPRESSION*

PROXY 251 5 BOOT 8.7 8.2 88.3ab

PRIMO MAXX TMEC 125 BOOT

PROXY 25L 3 BOOT 8.7 6.7 73.3bcd

PRIMO MAXX TMEC 125 BOOT

PROXY 25L 3 BOOT/3WAT® 8.7 9.2 93.3a

PRIMO MAXX TMEC 125 BOOT/3WAT

EMBARK T/O 0.2L e BOOT 5.3 6.3 85ab

EMBARK T/0 0.2L 19 BOOT 8.3 1.2 73.3bcd

FEROMEC L 5 BOOT

CHECK 10 5.7 of

PROXY 25L 5 BOOT i 8.2 88.3ab

PRIMO MAXX TMEC 125 BOOT

MACROSORB FOLIAR L 4 BOOT

PROXY 25L 5 BOOT 9 8.5 86.7ab

PRIMO MAXX TMEC E128 BOOT

MACROSORB FOLIAR L 8 BOOT

PROXY 25L 3 BOOT 9.3 8.5 81.7a-d

PRIMO MAXX TMEC .06 BOOT

MACROSORB FOLIAR L 8 BOOT

1 — Product use contained in this table may not be according to label recommendations.

2 —The rating scale is from 0 to 10 where 0 = complete phytotoxicity, 7 = acceptable, and 10 = no phytotoxicity.

3 —The rating scale is from 0 to 10 where 0 = worst quality, 7 = acceptable, and 10 = best quality.
4 — Means followed by same letter do not significantly differ (P < 0.05 Duncan's New MRT).
5 —This treatment was applied twice, once at the “boot” stage then again three weeks later.

Annual bluegrass will begin to form seedheads in
the spring of the year. Therefore, the PGRs must
be applied at the “boot” stage of development,
which is prior to the seedhead emergence from
the turfgrass plant. To determine the seedhead
growth stage, a sampling of the annual bluegrass
is necessary. Turfgrass managers who have man-
aged the same site for several years have noticed
earlier seedhead emergence on certain greens.
Consequently, these greens can be used as an
effective monitoring tool.

Three examples of seedhead development
are shown in Picture 2. To determine the “boot”
developmental stage, select an annual bluegrass

plant from the site and remove the outer leaves.
At the “boot” stage, a small stem will be evident
growing from the crown of the plant (Picture
3). The annual bluegrass plant may also have a
noticeable bulge at the base. This is the seed-
head forming and also considered the “boot”
stage of development (See Picture 4).

If the seedhead is visible (beyond “boot”
stage), PGRs cannot suppress that seedhead.
The window of timing (“boot” stage) for PGR
application can range from one or two days to
a week. Therefore, daily monitoring of the
development stage is required. If the PGR

Continued on page 80
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Seedhead formation within and excised from an annual bluegrass plant.

QUICK TIP

The Scotts Booth
(#1626) will be
hosting the QUIZ
SHOW during trade-
show hours at
GCSAA, and we are
looking for contes-
tants. The Quiz show
will test contestants
on golf trivia and
science, with great

prizes and the oppor-
tunity to win scholar-

ship money for your
university. If you

are interested in
participating or
learning more about
this exciting event,
you can visit our
Web site,
www.scottsproseed.
com. GCSAA should
be an exciting event
and we look forward
to seeing you there.

SUPPRESSION

yrmation

Continued from page 79
application is made too early, then the annual
bluegrass may produce seedheads later in the
spring if a second PGR application is not made.
In most areas of the Mid-Atlantic region, one
properly timed PGR application will effective-
ly suppress annual bluegrass seedheads. Multi-
ple PGR applications may be required where

When Proxy and Primo Maxx are
tanked mixed, annual bluegrass
seedheads can be suppressed on
putting greens.

the seedhead production persists beyond the
limits of a single PGR application.

There are several other factors to consider
when using PGRs to suppress annual bluegrass
seedheads on putting greens. Some PGRs can
be phytotoxic, causing a temporary yellowing
or tip burn of the turfgrass. The phytotoxicity,
combined with the amount of annual bluegrass
seedhead suppression (plus other factors) can
affect the overall quality of the putting surface.
Quality is subjective. The turfgrass manager
must decide the acceptable level of quality
required for the putting surface.

Many researchers have documented the effec-
tiveness of Embark Turf and Ornamental Growth
Regulator (mefluidide) for the suppression of
annual bluegrass seedheads. Embark T/O is a“class
C” PGR (Watschke and DiPaola). This class of
PGRs are mitotic inhibitors that prevent cell divi-
sion, which is required for seedhead formation.
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When applied alone, Embark T/O can sup-
press 85 percent or more of the annual blue-
grass seedheads. However, there can be some
temporary (seven to 10 days) phytotoxicity
(turf yellowing) associated with the applica-
tion. To reduce this temporary phytotoxicity,
Embark T/O can be tanked mixed with Fer-
romec AC Liquid Iron (15-0-0), which con-
tains nitrogen, iron and sulfur. When Fer-
romec is added, a general trend has been
observed in which seedhead suppression
decreases by 10 percent to 15 percent.

In the Mid-Atlantic region, a single applica-
tion of Embark T/O, with or without Ferromec,
usually suppresses seedhead formation for the
season. However, some turf managers prefer
two applications applied about four weeks
apart because of the potential for prolonged
seedhead development. Normally, seedhead
suppression will last for about six weeks from a
single application of Embark T/O.

There is inconsistency associated with the
effectiveness of Proxy (ethephon) on the sup-
pression of annual bluegrass seedheads. On the

An emerging annual bluegrass seedhead.





