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CHEMICAL RENOVATION OF COOL-SEASON TURFGRASS
SPECIES WITH GLYPHOSATE

W. M. Riden and J. M. Duichl!

ABSTRACT

Mature stands of colonial bentgrass {Agrostis tenuis Sibth.} - creeping
bentgrass (A. palustris Huds.),tall fescue (Festuca arundinacea Schreb.),
and creeping bent infested Kentucky bluegrass (Poa pratensis L.) were
chemically renovated with glyphosate at 4 rates on 5 dates of treatment
application. Fall 1975 treatments were followed by groove seeding of
Pennfine perennial ryegrass (Lolium perenne L.). No significant diff-
erence on ryegrass seedling stand among treatments was found. Survivors
of creeping bentgrass and Kentucky bluegrass were found in the bluegrass
plot, but the low numbers were non-significant among treatments. No
survival was found in the bentgrass plot. Tall fescue survival was
significantly greater on treatments applied just before an .076 cm rain.

The other dates and rates were not significantly different. In other
experiments, the effect of glyphosate rate and surfacant were evaluated

on tall fescue (Festuca arundiacea Schreb.) and red fescue (Festuca rubra L.).
Significant differences were found between rates but not surfactant levels.

Time of grooving was also evaluated for effect on glyphosate activity
using groove treatments before and after chemical application at several
intervals. Significantly greater survival of creeping bentgrass (Agrostis
palustris Huds.) occurred when the area was grooved within 4 hours after
application. Treatments grooved more than 4 hours after application were
not significantly different.

léraduate Assistant and Professor, Department of Agronomy, The Pennsylvania
State University, University Park, PA 16802.
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INTTTIAL AND RESIDUAL EFFECTS OF
GROWTH REGULATORS{ ON A PENNSTAR-FLYKING
KENTUCKY BLUEGRASS BLEND

T. L. Watschke, D. Ji Wehner, and J. M. Duich}/

ethyl-sulfonamido~p-acetotoluidide),
ione), and mefluidide N-[2,k-
ulfonyl ]phenyl Jamino Jphenyl]
separate experiments, to a
Juegrass blend to evaluate growth
al effects. The first experiment
after application, turf treated
ter than untreated. Two weeks
ulations of mefluidide were
loration than either the liquid
ond experiment was mowed on a weekly
re taken. All mefluidide treatments
ile discoloration was similar.
Growth retardation lasted for hpproximately five weeks. The third
experiment was similar to the pecond, except that nitrogen fertilizer
(urea) was applied. The resulfs of this test were similar to ex-
periment two except that retarfation lasted only four weeks and was
followed by a growth stimulatipn. Reapplication at reduced rates
suppressed this growth stimulafpion, but treated and untreated turf
grew at approximately the same{rate. One year following treatment,
experiments two and three werelrated for density. The high rates of
mefluidide and Sustar caused reductions in turf density. This lsack
of density was partially the rpsult of increased disease activity
, (both leaf spot, Helminthosporjum spp. and stripe smut, Ustilago
Jstriiformis). The 0.25C formulation of mefluidide caused less injury
than liquid and should be testgd further.

ABSTRACT. Sustar (3-trifluor
MH (1,2-dihydro-3,6-pyridazine
dimethyl-5-[[(trifluoromethyl)
acetamide were applied in thr
"Pennstar'-'Fylking' Kentucky
retardation, injury, and resid}
was not mowed, and three weeks
with growth regulators was sho
after application, granular fo
rated to have caused more disc
formulation or Sustar. The se
basis after clipping weights
retarded growth more than MH

INTRODUCTION

Chemical inhibition of turfgraps growth has long been a frustrating re-
search problem for turfgrass scientfists. Many chemicals have been shown to
retard growth, but negative side effects have, for the most part, limited
them to non-use areas (1,2,3,4,5,6,¥). In spite of the drawbacks, new chemi-
cals are continually being developefl and the formulations of older ones are
being changed. Consequently, field}evaluation of these materials is needed.

;/Associate Professor, Graduate Assfistant, and Professor respectively, Depart-
ment of Agronomy, The Pennsylvanik State University, University Park, Pa..
16802.
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Information is also needed concerning the residual effects of these materials.

The objective of this research was to determine the effects of three
growth regulators on growth and color of a Fylking-Pennstar Kentucky bluegrass
(Poa pratensis L.) blend. Density ratings were taken one year following treat-
ment to assess residual effects.

MATERTALS AND METHODS
Experiment 1

In 1975, two growth regulastors were applied to a ten-year old mixed stand
of Pennstar and Fylking Kentucky bluegrasses. The two materials used were
mefluidide N-[2,4-dimethyl-5-[[(trifluoromethyl)sulfonyl]amino]phenyl]acetamide
and Sustar Té—trifluoromethylwsulfonamidowp—acetoluidide). Application rates
appear in Table 1. Application was made June 5; sprays were applied with a
boom-type plot sprayer and granulars with a drop-type spreader to 0.9 x 1.8 m
plots. Irrigation was-applied when needed and no fungicides were applied. On
June 17 color ratings were taken, turf height was measured on July 30, and on
July 1 all leaves above 7.5 cm were harvested from each plot and weighed.

Experiment I1

This test utilized another part of the turf stand used in experiment I.
MH (1,2-dihydro-3,6-pyridazinedione) was used in addition to mefluidide and
Sustar. Application rates are shown in Table 2, Materials were applied by
the same means described for experiment I, the only difference was that the
plots were 0.9 x 2.7 m. In this test, reapplication of each treatment was
made at lower, equal, or higher rates. Reapplication rates were determined by
the results obtained for the initial treatment., Color ratings were taken nine
times following the initial treatment. This test was mowed weekly following
sampling for growth. Growth was assessed by collecting and weighing (fresh
weight) the clippings from one pass of a reel-type mower (representing 2.2 m7),
Irrigation was applied when needed and nc fungicides were applied.

Experiment IIT

This test utilized another section of the turf stand used in the other
two experiments. Mefluidide and MH were the chemical treatments used and
their rates appear in Table 4. Application technique and plot size were
identical to experiment II. This test site was fertilized on May 29 with urea
at the rate of 0.4k kg N/100 m?. Color was rated nine times following the
initial treatment and the growth response was measured as described for ex~
periment IT.

Density ratings were taken on experiments II and III on June 16, 1976.
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RESULTS] AND DISCUSSION
Experiment T

Three weeks after treatment, pll treated turf was shorter than the check
(Table 1). Mefluidide granular fofmulations (vermiculite and kobrite; de-
signated as v and k in tables) kep}p the turf shorter than the liquid formula-
tion and Sustar. The same trend whs also true for the clipping weights, but
the differences were greater. Both granular formulations caused more dis-
coloration than liquid mefluidide pr Sustar., Part of the discoloration was
due to (Sclerotinia homeocarpa) which was present on all turf in the experi-
ment. However, since treated turf] remained short and new growth was sup~
pressed, the disease appeared worsp in these plots. The lower color ratings
for treated turf, however, were p arily the result of growth regulator in-
Jury rather than disesse.

the height of the turf was gradually
ht (2.5 cm), however, some scalping still
sary to reduce scalping of turf that is to
er the growth suppression from chemical
has reported that trim mowing appeared to
reduce the injury that occurred on freasted turf when mowing on a regular basis
was resumed. The post inhibition ptimulation of growth that has been re-
ported for turf treated with growth regulators (7) may cause an elevation of
the bud line which would make it mpre susceptible to scalping.

At the conclusion of the test
lowered to the original mowing hei
occurred. Trim mowing may be nec
be maintained at a lower height a
treatment subsides. Jagschitz (5)

Experiment II

All formulations and rates off mefluidide retarded growth of the turf
more than Sustar or MH (Table 2), | The two highest rates of the vermiculite
granular and the kobrite formulatipn retarded growth the most, but also caused
the most discoloration (Table 3). { The initial high rate of the liquid
mefluidide caused more growth suppression than the lower rate and the retard-
ation lasted approximately a week Jlonger. Thé higher liquid rate however,
caused more discoloration than thef high rates of the granular formulations.

in July did not retard growth as much as
post inhibition stimulation was reversed
ates of granular mefluidide., Bince the
nce between treated and untreated turf, it
lowed in mid-summer, thege differences

Reapplication of all materia
the June application. At best, t
on turf treated with the two high
date in Table 2 reflect the diffe
should be expected that as growth
became smaller.

ng effect on the turf lasted approximately
previously reported (4,5,7). Apparently,
ction of these chemicals with the seasonal
fgrasses,

For all materials, the retar
four weeks. This response has be
this phenomenon is a complex inte
metabolic changes of cool season

By August 25, all treated t , except that treated with mefluidide
granular (k), was rated to have cdlor similar to the check. Also, by this
time, all treated turf was growing faster than untreated.
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Experiment IIT

This experiment was similar to experiment II except that 0.4l kg N/100 m2
from urea was applied approximately one week prior to treatment with the growth
regulators., The most striking difference in the results between experiment
two and three was the amount of growth stimulation that occurred after the
chemical inhibition subsided in experiment three (Tables 2 and 4). Since the
turf was chemically inhibited from grpwing, it probably did not utilize the
available nitrogen until growth resumed. Also, while it was not growing,
photosynthesis continued, and carbohydrate may have accumulated which would
provide the materials for a flush of growth, Growth was not inhibited as
long in this test as in experiment two, but color ratings were higher (Tables
4 and 5). Apparently, nitrogen fertilization can over-ride some of the
growth retarding capabilities of these materials.

To assess residual effects, density ratings were taken approximately
one year after treatment for the turf in experiments two and three. BSustar
and the high rates of mefluidide caused turf thinning (Tables 6 and 7). How-
ever, some of the thinning can be attributed to disease. In late April and
early May, stripe smut (Ustilago striiformis) and leaf spot (Helminthosporium
Spp.) were active on the turf that had been treated with these materials.

In the results reported here, the new 0.25G formulation of mefluidide
caused less injury than the liguid and should be tested further, but residual
injury, particularly from Sustar, appeared to be severe enough to limit the
usefulness of this material for fine turf.
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Table 1. The effect of growth regulators applied June 5, 1975, on the weight, height and
color of a Pennstar-Fylking Kentucky bluegrass. Color was rated on June 17,
height was measured on June 30, and weights were taken July 1.

Rate
Material Formulation kg/ha Weight (g) Height (cm)? Color
Mefluidide 0.25 G (v) 1.12 85 9.9 5.3¢
Mefluidide 0.25 G (k) 1.12 77 8.9 6.0¢
Mefluidide 4 EC 0.07 93 10.2 8.0
Sustar 2 S 1.68 167 11.2 7.7
Check 0.00 363 16.5 8.7

dfeight of turf at application was approximately 7.5 cm.
bcolor rating; 0=10, 0 = yellow, 10 = dark green.

CTreatment color partially due to dollar spot (Sclerotinia homeocarpa).

€8¢



Table 2. Growth retardation of Pennstar-Fylking Kentucky bluegrass treated with five growth regulators
on June 5, and July 2 or July 17, 1975.

¥8¢€

Application Dates Difference between treated and adjacent untreated turf

Material and Rated (kg/ha) Date
(6/5) (7/2) (7/17)6/10 6/17 6/24 7/1 7/8 7/15 7/22 7/29 8/25 9/2 9/9

g
Mefluidide 0.25 G (v) 0.37 0.56 — 68 80 55 40 3 37 32 7 =38 -11 -1
Mefluidide 0.25 G (v) 0.75 0.56 — 87 115 83 57 5 31 27 3 -13 -10 -1
Mefluidide 0.25 G (v) 1.12 - 0.56 93 121 74 31 -212a -3 25 15 -25 -36 -18
Mefluidide 0.25 G (k) 1.12 - 0.56 116 120 76 72 =22 -19 11 24 -18 -14 -7
Mefluidide 4 EC 0.04 0.06 - 78 99 89 76 21 34 28 -6 -28 -~-15 -~ 2
Mefluidide 4 EC 0.07 0.06 - 93 110 96 132 27 48 32 -4 -19 -~-18 -7
SubaE 2.5 168 1 A8 . - Fovi 93, .57 28 .22 30 2t =28 =12 -4
MH 3 EC 1.68 1.68 —— 41 68 52 56 11 17 2 -4 20 -4 -3

aNegative numbers indicate that treated turf outyielded check.



Table 3. Color ratings of Pennstar-Fylking Kentucky bluegrass treated with five growth regulators on June 5,
and July 2 or July 17, 1975

Application Dates

Material and Rated (kg/ha) Observation Dates

(6/5) (7/2) (7/17) 6/10 6/17 6/24 7/2 7/8 7/15 7/22 7/29 8/25
Mefluidide 0.25 G (v) 0.37 0.56 - 7.78 8.0 7.7 8.7 8.7 7.3 7.7 7.0 7.
Mefluidide 0.25 G (v) 0.75 0.56 - 8.0 6.7P 6.7 8.3 8.0 6.7 7.7 5.7 8.0
Mefluidide 0.25 G (v) 1.12 - 0.56 8.0 6.7b 6.3 7.7 8.7 7.7 7.7 5.0 7.7
Mefluidide 0.25 G (k) 1.12 - 0.56 8.0 6,3b 5.7 7.7 8.7 7.7 7.7 5.3 6.7
Mefluidide 4 EC 0.04 0.06 - 7.7 7.3 6.7 8.3 8.0 6.0 6.7 6.3 8.0
Mefluidide 4 EC 0.07 0.06 - 7.3 7.0 5.0 6.0 6.3 5.3 6.0 6.0 8.0
Sustar 2S 1.68 1.68 - 7.0 8.0 8.3 8.3 7.7 7.0 8.7 6.7 7.7
MH 3 EC 1.68 1.68 - 7.0 8.0 8.0 8.3 7.7 7.0 7.3 6.3 7.7
Check - —— ~— 7.0 9.0 9.0 8.7 8.0 7.3 7.3 7.3 7.3

8Color rating; 0-10, 0= yellow, 10 = dark green.
bCcolor rating partially effected by dollar spot (Sclerotinia homeocarpa).

68¢
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Table 4. Growth retardation of Pennstar-Fylking Kentucky bluegrass treated with four growth regulators on June 5
and July 2, 1975. Test area received 0.44 kg N/100 m? from urea on May 29,

Application Dates Difference between treated and adjacent untreated turf

Material and Rates (kg/ha) Date
(6/5) (7/2) 6/10 6/17 6/24 7/1 7/8 7/15 7/22 7/29 8/25 9/2 9/9

g
Mefluidide 0.25 G (v) 0.75 0.56 97 109 73 -932 -42 1 -13 -6 ~-38 =25 -5
Mefluidide 0.25 G (v) 1.12 0.56 105 125 71 =277 ~-41 5 -15 ~22 -29 =23 -3
Mefluidide 0.25 G (k) 0.75 0.56 109 124 76 =140 -6 35 19 16 -23 -10 -1
Mefluidide 0.25 G (k) 1.12 0.56 106 125 67 =223 ~20 12 9 9 -6 -3 -3
Mefluidide 4 EC 0.07  0.06 103 106 106 -47 6 36 9 -27 ~33 -33 -13

MH 3 EC 1.68 1.68 19 59 52 28 -21 A R/ A 417””“315“”"”“"""”4

aNegative numbers indicate that treated turf outyielded check.



Table 5. Color ratings of Pennstar~Fylking Kentucky bluegrass treated with four growth regulators on

June 5 and July 2, 1975. Test area received 0.44 kg N/100 mZ from urea on May 29.

Application Dates

Material and Rates (kg/ha) Observation Dates

(6/5) (7/2) 6/10 6/17 6/24 7/2 7/8 7/15 7/22 7/29 8/25
Mefluidide 0.25 G (v) 0.75 0.56 9,08 7.3b 8.3 9.3 8.7 8.0 9.0 6.7 8.7
Mefluidide 0.25 G (v) 1.12 0.56 9.0 7.0 7.7 8.7 8.7 7.7 9.0 7.3 9.0
Mefluidide 0.25 G (k) 0.75 0.56 9.0 7.0b 7.3 9.0 9.0 6,7 8.7 5.7 8.3
Mefluidide 0.25 G (k) 1.12 0.56 9,0 7.0b 7.3 9.0 9.0 7.0 7.7 6.0 8.7
Mefluidide 4 EC 0.07 0.06 8.3 7.3 7.0 9.0 9.0 6.7 7.7 7.3 9.0
MH 3 EC 1.68 1.68 8.0 7.7 7.3 7.7 9.0 8.0 9.0 6.0 8.3
Check - - 8.0 9.3 9.0 9.0 7.7 7.7 7.7 7.0 7.7

8Color rating; 0-10, O = yellow, 10 = dark green.

beolor rating partially effected by dollar spot (Sclerotinia homeocarpa).

L8E
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Table 6. Density ratings Laken June 16, 1976 on Pennstar-Fylking
Kentucky bluegrags treated with four growth regulators
on June 5 and Jully 2, 1975. Test area received
0.44 kg N/100 mzﬁfrom urea on May 29, 1975.

Application Dates

and Rates (kg/ha) Density?

(6/5) (7/2)
Mefluidide 0.25 G (v) 0.75 0.56 7.7
Mefluidide 0.25 G (v) 1.12 0.56 6.7
Mefluidide 0.25 G (k) 0.75 0.56 7.0
Mefluidide 0.25 G (k) 1.12 0.56 6,0
Mefluidide 4 EC 1.68 1.68 7.0
Check e - 7.7

aDensity rated on a scale pf 0-9 with 0 = bare soil, and 9 =
100% turf cover,
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Table 7. Density ratings taken June 16, 1976, on Pennstar-
Fylking Kentucky bluegrass treated with four growth
regulators on June 5 and July 2, 1975.

Application Dates

Material and Rates (kg/ha) Density?
(6/5) (7/2) (7/17)
Mefluidide 0.25 G (v) 0.37 0.56 e 7.7
Mefluidide 0.25 G (v) 0.75 0.56 o e 7.0
Mefluidide 1.12 G (v) 1.12 —— 0.56 8.0
Mefluidide 0.25 G (k) 1.12 e e o 0.56 8.0
Mefluidide & EC 0.04 0,06 e 8.3
Mefluidide 4 EC 0.07 0.06 o e e e 7.7
Sustar 2 S 1.68 1.68 e e 6.7
MH 3 EC 1.68 1.68 —— 7.3
Check ——— ——— ———— 8.0

3pensity rated on a scale of 0-9 with 0 = bare soil, and 9 = 100%
turf cover.





