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Plant growth regulator
(PGR) technology is
poorly understood by a

majority of golf turf managers.
PGRs are touted as tools for
reducing mowing, controlling
annual bluegrass and increasing
green speed. PGRs recommended
for use on high -quality (or Class A
type) turf generally inhibit cell
elongation for a period of time
(weeks).

The process of regulating cell
elongation includes the synthesis
of giberillic acid (GA). Each PGR
affects the synthesis differently.

PGRs for mowing
management could
extend the mowing
intervals and allow

for increased
flexibility with staff
time. Also, it could
reduce wear and

tear on mowers, energy
consumption and
clipping problems.

For example, studies have shown
that paclobutrazol (Turf
Enhancer) and flurprimidol
(Cutless) block GA synthesis early
in the pathway. This early blockage
prevents the creation of the fifty
or so GA's necessary for growth.
This indiscriminate blockage can
result in severe injury under stress-
ful conditions. Also, this explains
the morphological effects of Turf
Enhancer with regard to widening
the blades of bentgrass under reg-
ulation. Trinexepac (Primo) blocks
the pathway at the very end after
the fifty or so GA's are produced
but before the important GAl,
can trigger elongation. In essence,
Primo is less physiologically
disruptive.

(continued on page 14)
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Weekly %Divot Recovery. Average Weekly %Vertical Leaf Extension ••

Divots Divots DivotsMean Wkly Mean Vert
Rate Appl. Taken Taken Taken Divot Leaf

Treatment (Ibs.ai/A) Interval in Julv in AUR. in SePt. Recovery Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Extension

Untreated 9.8 22.6 34.2 22.2 25.7 42.0 58.3 52.5 49.9 57.4 79.0 52.1
Primo lEC 0.02 lwk 8.9 20.0 36.8 21.9 17.2 40.6 56.1 58.4 42.3 38.3 50.2 43.3
Primo lEC 0.02 2wk 11.9 20.4 36.8 23.0 13.4 37.9 57.0 50.2 33.4 27.7 33.4 36.1
Primo lEC 0.04 2wk 8.3 22.6 34.3 21.8 19.2 48.5 46.4 52.7 55.1 71.9 136.0 61.4
Primo lEC 0.04 4wk 8.6 24.3 35.3 22.7 14.5 52.2 52.7 56.5 56.0 69.3 124.5 60.8
Primo lEC 0.08 2wk 8.6 17.4 35.0 20.3 10.0 41.9 53.8 55.9 43.6 42.S 60.0 44.0
Primo lEC 0.08 4wk 7.5 18.9 40.6 22.3 0.0 46.3 53.0 48.5 42.4 46.2 73.0 44.2
Primo lEC 0.17 4wk 8.1 22.5 36.5 22.4 12.1 39.0 54.6 52.5 37.4 33.4 43.2 38.9
Untreated 10.1 21.0 35.1 22.1 14.8 42.5 63.7 55.5 37.0 30.9 37.3 40.2
Untreated 8.8 19.4 37.5 21.9 3.4 41.9 58.2 58.7 42.4 38.2 49.9 41.8
Cutless 50WP 0.125 2wk 7.5 19.9 37.9 21.7 13.2 48.1 55.6 54.7 47.3 51.1 80.1 50.0
Curless 50WP 0.25 4wk 8.8 18.8 36.2 21.2 5.8 43.8 57.0 55.9 43.0 41.3 57.6 43.5
Cutless 50WP 0.5 4wk 7.8 20.0 37.4 21.7 1.3 37.9 63.4 55.1 32.9 24.6 26.6 34.5
Cutless 50WP 0.75 4wk 7.1 22.1 37.1 22.1 15.5 45.3 55.3 48.3 39.6 40.6 60.3 43.5
Cutless SOWP 1 4wk 8.2 21.9 35.9 22.0 6.6 38.4 64.0 48.4 29.1 21.8 23.7 33.1
Turf Enhancer 0.125 4wk 8.8 21.1 36.5 22.1 14.3 55.4 63.5 56.9 49.7 54.2 BS.7 54.2
Turf Enhancer 0.25/0.125 4wk 9.8 21.1 33.9 2L6 4.7 43.6 66.7 52.1 33.1 26.3 30.3 37.0
Turf Enhancer 0.25/0.25 4wk 12.8 21.3 38.1 24.0 0.0 46.8 72.6 54.9 35.4 28.6 33.4 38.8
TGR+Fert. 0.25 4wk 9.1 20.9 41.3 23.8 0.0 41.2 65.1 71.1 45.0 35.6 40.8 42.7
TGR+Fert. 0.5 4wk 10.3 21.5 42.3 24.7 1.8 46.1 64.6 68.5 48.8 43.5 56.2 47.1

LSD (0.05) NS NS NS NS 12.2 4.7 6.3 5.9 13.5 28.6 42.4 12.9

• Divot recovery measured using the point quadrat method and recovery expressed as percent divot fill/week.
.. Leaf extension measured daily with the Turf-Chek apparatus and measurements expressed as percent increase in height/week.
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The Influence of Plant Growth Regulators
(continued from page 12)

PGRs for mowing manage-
ment could extend the mowing
intervals and allow for increased
flexibility with staff time. Also, it
could reduce wear and tear on
mowers, energy consumption and
clipping problems. This study is in
the third year. The first two sea-
sons investigated clipping

. reduction and visual quality. Data
from these years indicate that reg-
ulation greater than 40%
significantly reduces turf quality
below an acceptable level.
Assuming this inforn1ation, the
next two years of research will
address morphological and func-
tional parameters such as vertical
leaf extension and ability to recov-
er from divot injury.

Experimental Methods
Plant growth regulator treat-

ments were applied for the third
consecutive year to a Penncross
creeping bentgrass fairway turf

Vertical leaf
extension was

measured daily
with a TurfChek
Prism for seven

weeks after the initial
application date.

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/M/year. Plots are
irrigated to prevent stress.

Vertical leaf extension was
measured daily with a TurfChek
Prism for seven weeks after the
initial application date. Plots were
mowed one time per week for the
first four 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 uniform divots in each plot
coinciding with the scheduled
four-week treatments. This result-
ed in three sets of divots per
month of the season. Divot recov-
ery was measured weekly with the
point quadrant method recording
a hit when the vegetation was
encroaching the divot. Visual

(continued on page 16)
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Visual Quality Thatch levels••

1995 TyphulaRate Appl. Quality SnowTreatment (Ibs.ai/A) Interval June July Aug. Sept. Mean Mold. Initial(mm) Final (mm) % ChanRe
Untreated 7.1 6.8 6.0 7.0 6.7 5.0 7.0 6.9 -1.1
Primo lEC 0.02 lwk 6.8 6.7 6.4 7.3 6.8 4.2 6.5 7.0 7.7Primo lEC 0.02 2wk 7.1 7.2 6.2 7.1 6.9 5.0 6.6 7.1 7.0Primo lEC 0.04 2wk 7.0 6.7 6.3 7.3 6.8 4.5 7.0 6.3 -10.5Primo lEC 0.04 4wk 7.2 7.1 6.5 6.7 6.9 4.5 6.7 6.1 -8.6Primo lEC 0.08 2wk 6.5 6.6 6.9 8.0 7.0 5.0 7.2 6.6 -7.3Primo lEC 0.08 4wk 7.1 6.8 6.8 7.8 7.1 4.2 7.2 6.4 -10.6Primo lEC 0.17 4wk 6.8 6.7 6.1 7.0 6.7 4.8 7.2 7.4 3.1
Untreated 6.5 6.6 5.9 • 6.8 6.5 5.2 6.3 6.6 5.2Untreated 6.7 6.3 6.6 7.6 6.8 3.5 6.5 6.1 -5.8
Cutless 50WP 0.125 2wk 7.1 7.0 6.5 7.5 7.1 4.0 5.8 7.1 21.8Cutless 50WP 0.25 4wk 6.0 6.1 6.5 7.5 6.5 4.0 6.5 6.8 4.8Cutless 50WP 0.5 4wk 6.8 6.5 6.8 7.8 7.0 4.0 6.2 7.1 14.9Cutless 50WP 0.75 4wk 5.7 5.6 6.8 7.8 6.5 4.5 4.9 6.3 28.8Cutless 50WP 1 4wk 5.6 5.7 6.5 7.4 6.3 4.5 4.9 6.6 35.2
Turf Enhancer 0.125 4wk 6.9 6.6 6.2 7.1 6.7 4.0 6.3 6.8 6.3Tun Enhancer 0.25/0.125 4wk 6.1 6.0 6.4 7.3 6.5 5.0 6.5 6.3 -3.6Turf Enhancer 0.25/0.25 4wk 5.9 6.0 7.0 8.0 6.7 5.2 7.0 6.6 -6.9
TGR+Fen. 0.25 4wk 6.3 6.0 4.3 4.9 5.4 4.8 5.2 6.8 28.6TGR+Fen. 0.5 4wk 5.9 5.8 4.8 5.5 5.5 4.5 6.8 6.8 -0.5

LSD (0.05) 0.5 0.6 0.5 0.7 0.3 NS 5.3 0.3 13.9

• Typhula Snow Mold incidence rated from 0 to 9; where O=no disease,9=severe disease.
•• Thatch levelsdetermined by the press-method.

14 January 1998 On Course



The Influence of Plant Growth Regulators
(continued from page 14)

quality ratings were recorded
monthly from 1 to 9 where
l=poor turf, 6=minimum accept-
able 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
from the damage and therefore
delayed treatment initiation until
early July. One could speculate
that ability to recover might be
evident in the June quality ratings,
where the soil active material
treated plots, TGR, Turf
Enhancer and Cutless, had less
than acceptable quality.

The influence of PGRs on
turf density has been reported by

Untreated plots
from week 3 through
week 7 increased leaf
height by at least 50%.

This means that
if you mowed once
per week, youJd
remove half of
the foliage with
each mowing.

several researchers. The lack of
significant differences between
treatments and the untreated plot
for divot recovery could be inter-
preted as being consistent with
the idea that active lateral growth
or tillering continues.

Vertical leaf extension was
substantial across the entire turf
facility. Environmental conditions
were conducive to active top
growth if moisture was not limit-
ing. Untreated plots from week 3
through week 7 increased leaf
height by at least 50%. This
n1eans that if you mowed once
per week, you'd remove half of
the foliage with each mowing.
And as is expected, close-cut
bentgrass often requires several
mowing per week.

There are significant differ-
ences among the treatments;
however, only a few Primo and

(continued on page 20)

Call us for all your turf care needs!

CANNON TURF SUPPL~ INC.

(630)378-9200 - Office
(630)378-9292 - Fax
(800)457-7322 - Toll Free

Romeoville, IL 60446

Cannon Turf Supply, Inc.:
Where Success is based on
a Commitment to people ...

1227 Naperville Drive

WE STOCK A COMPLETE LINE
OF FERTILIZERS, GRASS SEEDS,

AND PESTICIDES FOR THE
GOLF COURSE INDUSTRY.

,
~.

SOUTHERN GOLF
MASTER of the LINKS
FOX VALLEY SYSTEMS
MARKERS INC.
BAYCO

& Course Maintenance Supplies

P.O. Box 1865 • Lombard, IL 60148-1865
1-630-620-5558 • FAX#1-630-627-1104

IL Toll Free 1-888-TURF-888
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The Influence of Plant Growth Regulators
(continued from page 16)

Cutless treatments at four-week
intervals provided acceptable reg-
ulation and maintained quality. In
both cases, it was immediately fol-
lowing the second four-week
application. Primo at 0.02 lbs.
a.i./acre applied every two weeks
did provide excellent regulation
and acceptable visual quality with
slight, but insignificant increase in
thatch.

uniform appearance. Regulation
with Cutless was adequate; how-
ever, increased rates compromise
quality and result in thatch accu-
mulation greater than the
untreated .•

Credit: Cornell University
Turfgrass Times

Bulk deliveries in the Chicago area

COMPOST

Urban Programs
Resource Network
The Cooperative Extension Service
in the Chicago metropolitan area is
now on the World Wide Web!
http://www.aces.uiuc.edul--uplinkl

GreenCyc/e Incorporated
400 Central Avenue, Suite 200
Northfield, Illinois 60093
847-441-6606

• Organic content 6+ times greater than rich topsoil
• Dark color absorbs radiant energy and heats soil
• Restores essential microbial activity
• Renovates compacted high traffic areas
• New turf & divot repairs grow stronger, four times faster

reenCyclelM

Landscape Products

• Causes long-tenn soil texture improvement
• High water retention - 10 to 15 times its weight
• Compost is pasteurized to eliminate weeds
• High cation exchange capacity
• Contrbutes significant amount of Potassium

Summary
Plant growth regulators for

mowing management are viable
options; however, a growing sea-
son that is conducive to excessive
top growth will neutralize the
regulation to a great extent.
Therefore, the light frequent
applications of low rates of Primo
gave excellent regulation (about
35%), maintained acceptable qual-
ity (6.9) 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 consequence,
predisposing the plant to low-
temperature stress.

In the second year of mea-
suring thatch, every effort was
made to increase the individual
plot sampling to account for plot
variability. As a result, thatch level
changes were significant and indi-
cated that three years of regular
Cutless use could lead to signifi-
cant increases in thatch level. No
other PGR approached the same
level of changes in thatch.

TGR + fertilizer plots exhib-
ited significant phytotoxicity from
applications made under high
temperatures when the bentgrass
may have been stressed. However,
the same rate of PGR in Turf
Enhancer provided excellent qual-
ity and steady regulation
throughout the season. Cutless
treatments resulted in darker
green turf that had a rather non

20 January 1998 On Course

http://www.aces.uiuc.edul--uplinkl



