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turf quality below an acceptable level.
Assuming this information, the next
two years of research will address
morphological and functional parame-
ters such as vertical leaf extension
and ability to recover from divot injury.
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INTRODUCTION
Plant growth regulator (PGR) tech-

nology is poorly understood by a
majority of golf turt managers. PGR's
are louted as tools for reducing mov-
ing, controlling annual bluegrass, and
increasing green speed. PGA's regu-
late growth by inhibiting cell division or
cell elongalion. The PGR's recom-
mended for use on high quality turf
generally inhibit cell elongation for a
period of time (weeks).
The process of regulating cell elon-

gation includes the synthesis of giberil-
lie acid (GAl. Each PGR effects the
synthesis differently. For example,
studies have shown that paclobutrazol
(Turf Enhancer) and flurprimidol
(Cutless) block GA synthesis early in
the pathway. This early blockage pre-
vents the creation of the 50 or so GA's
necessary for growth. This indiscrimi-

nate blockage can result in severe
injury under stressful conditions. Also,
this explains the morphological effects
of Turf Enhancer with regard to widen-
ing the blades of bentgrass under reg-
ulation. Trinexepac (Primo) blocks the
pathway at the very end after the 50 or
so GA's are produced but before the
important GA 1, can trigger elongation.
In essence, Primo is less physiologi-
cally disruptive.
PGR's for mowing management

could extend the mowing intervals and
allow lor increased flexibility with staff
time. Also, it could reduce wear and
tear on mowers, reduce energy con-
sumption and clipping problems.
This study is in the third year. The

first two seasons investigated clipping
reduction and visual quality. Data from
these years indicate that regulation
greater than 40% significantly reduces
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EXPERIMENTAL METHODS
Plant growth regulator treatments

were applied for the third consecutive
year to a Penncross creeping bent-
grass fairway turf growing on a
Batavia silt loam pH 7.4. Applications
were made at various intervals from
July through September. Fertilizer
applications are made to supply 2.5 to
3.5# N/Mfyear. Plots are irrigated to
prevent stress.
Vertical leal extension was mea-

sured daily w/a Turf-Chek Prism for 7
weeks after the initial application date.
Plots were mowed one time per week
for the first 4 weeks then because of
severe mowing quality reductions,
schedules expanded to three times
per week. The MSU/UW Divot
Extraction System was used to create
unilorm divots in each plot coinciding
with the scheduled 4 week treatments.
This resulted in 3 sets of divots per
month of the season. Divot recovery
was measured weekly with the point
quadrant method recording a hit when
the vegetation was encroaching the
divot. Visual quality ratings were
recorded monthly from 1 to 9; where 1
= poor turf; 6 = minimum acceptable
turf; 9 = excellent turf.

RESULTS
After the second full year of PGR

treatments, no snow mold fungicide
applications were made. The turf had
continued to become thatchy and the
spring of 1995 brought a severe
Typhula spp. snowmold infestation.
The plot area required two months to
recover from the damage, and, there-
fore delayed treatment initiation until
early July. One could speculate that
ability to recover might be evident in
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the June quality ratings, where the soil
active material treated plots, TGR,
Turf Enhancer and Cutless, had less
than acceptable quality.
The influence of PGR's on turf den-

sity has been reported by several
researchers. The lack of significant dif-
ferences between treatments and the
untreated plot for divot recovery could
be interpreted as being consistent with
the idea that active lateral growth or
tiIlering continues.
Vertical leaf extension was sub-

stantial across the entire turf facility.
Environmental conditions were con-
ducive to active top growth if moisture
was not limiting. Untreated plots from
week 3 through week 7 increased leaf
height by at least 50%. This means
that if you mowed once per week
you'd remove 1/2 of the foliage with
each mowing. And as is expected,
close-cut bentgrass often requires
several mowings per week.
There are significant differences

among the treatments; however, only
a few Primo and Cutless treatments at
4 week intervals provided acceptable
regulation and maintained quality. In

both cases it was immediately follow-
ing the second 4 week application.
Primo at 0.02 lbs. a.i.lacre applied
every two weeks did provide excellent
regulation, acceptable visual quality
with slight, but insignificant increase in
thatch.
In the second year of measuring

thatch, every effort was made to
increase the individual plot sampling
to account for within plot variability. As
a result, thatch level changes were
significant and indicate that 3 years of
regular Cutless use could lead to sig-
nificant increases in thatch level. No
other PGR approached the same level
of changes in thatch.

SUMMARY
Plant growth regulators for mowing

management are viable options; how-
ever, a growing season that is con-
ducive to excessive top growth will
neutralize the regulation to a great
extent.
Therefore, the light frequent appli-

cations of low rates of Primo gave
excellent regulation (about 35%),
maintained acceptable quality (6.9)
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and did not significantly reduce divot
recovery. However, increased Primo
rates to 0.04 demonstrated substantial
release of regulation (rebound) that
may have a physiological conse-
quence predisposing the plant to low-
temperature stress.
TGR + fertilizer plots exhibited sig-

nificant phytotoxicity from applications
made under high temperature when
the bentgrass may have been
stressed. However, the same rate of
PGR in Turf Enhancer provided excel-
lent quality and steady regulation
throughout the season. Cutless treat-
ments resulted in darker green turf
that had a rather non-uniform appear-
ance. Regulation with Outless was
adequate. However, increased rates
to compromise quality and result in
thatch accumulation greater than the
untreated.

Editor's Note: EmHy Buelow is a
graduate student studying under Dr.
Rossi. Amy Sausen is a Turfgrass
Outreach Specialist at the UW·
Madison, where she is also a grad
student.l&I


