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Table 5. Kentucky Bluegrass Stand Seven to Nine Weeks after Seeding and Using
Activated Charcoal in Soil Treated Earlier (1973, 1974 and 1975 Tests)
with Herbicides.

Time soil treated
before seeding

Herbicide treatment

One week (July 17, 1973)

Amitrole + simazine
Butralin
Endothall
Metham (32.7%)
Tricalcium arsenate
None

Five weeks (June 10, 1974)

CF + llli
H-25893
HOE-22870
PPG-139
Profluralin
None

Three days (August 12, 1975)

Butralin
CF + MH
Cyperquat
DSMA
Glyphosate
MBR-6033
Mefluidide
Prosulfalin
None

lb/A

1.5 + 4.5
4
2
(109 gal/A)
209

1 + 3
4
2
15
2

5
1 + 3
4
5
3
4
.375
2.5

aPercent turfgrass stand

Charcoal spray
None 300 lb/A

6 e 70 abc
0 e 22 d

58 c 78 ab
75 ab 82 a
65 bc 67 abc
68 abc 78 ab

80 a 78 a
41 d 64 abc
55 cd 80 a
47 d 78 a
57 bcd 73 a
71 ab 78 a

13 f 61 d
40 e 78 abc
69 bcd 82 a
75 abc 81 ab
67 cd 78 abc
14 f 33 e
71 abed 75 abc

0 g 31 e
60 d 81 ab

aMeans within each soil treatment date with a similar letter are not signifieantly
different at the 5% level.

Table 6. Grass Injury and Rooting strength of Kentucky Bluegrass - Fescue Sod Layed with and without
Activated Charcoal on Soil Treated Five Weeks Earlier (June 3, 1975) with Herbicides.

Grass Injury (O-lOja Root Strength lb/sq ft

Herbicide Formulation lb ai/A
10 wk after sod lay 12 wk after sod lay

None Charcoal b
<ilone Charcoal b

Alachlor 4 Ib/gal 2 2.0 1.0 229 275
Amitrole + simazine 15 + 45% WP 1.5 + 4.5 1.2 1.0 264 275
Atrazine 80% WP 2 1.8 1.3 183 206

Bene fin 2,5 granular 2.5 2.0 1.5 218 241
Bensulide 4 Ib/gal 12.5 2.5 2.0 218 275
Butralin 2.3% granular 5 2.5 2.3 206 264

DCPA 75% WP 12 1.7 1.2 264 286
LJ.nuron 50% WP 1 1.3 1.3 264 252
Oxadiazon' 2% granular 4 1.7 1.7 252 229

Siduron 50% WP 12 2.3 1.5 218 241
None 1.5 1.0 286 286
None 1.0 0.8 286 252

Average effect of charcoal c 1.8 1.3 247 263

aScale 0-10, a none, 10 = brown or dead.

b Charcoal spray-- 300 Ib/A in 500 gpa of water.

cLSD at 5% level between charcoal means for grass injury = 0.4 and for root strength 15.0. Other F
values were not significant.
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CHEMICALRENOVATIONOF COOL-SEASONrURFGRASS
SPECIES WITHGLYPHOSATE

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 bent grass 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.

!6raduate Assistant and Professor, Department of Agronomy, The Pennsylvania
State University, University Park, PA 16802.
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INITIAL AND
GROWTHREGULATOR

KENTUCKY

SIDUALEFFECTSOF
ON A PENNSTAR-FLYKING
LUEGRASSBLEND

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

s growth has long been a frustrating re­
sts. Many chemicals have been shown to
ects have, for the most part, limited
). In spite of the drawbacks, new chemi­
and the formulations of older ones are

evaluation of these materials is needed.

ABSTRACT. Sustar (3-trifluor ethyl-sulfonamido-p-acetotoluidide),
MH (1,2-dihydro-3,6-pyridazine ione), and mefluidide N-[2,4­
dimethyl-5-[[(trifluoromethyl) ulfonyl]phenyl]amino]phenyl]
acetamide were applied in thr separate experiments, to a
'Pennstar'-'Fylking' KentUCky luegrass blend to evaluate growth
retardation, injury, and resi al effects. The first experiment
was not mowed, and three weeks after application, turf treated
wi th growth regulators was sho ter than untreated. Two weeks
after application, granular fo ulations of mefluidide were
rated to have caused more disc loration than either the liquid
formulation or Sustar. The se ond experiment was mowed on a weekly
basis after clipping weights re taken. All mefluidide treatments
retarded growth more than MH ile discoloration was similar.
Growth retardation lasted for pproximately five weeks. The third
experiment was similar to the econd, except that nitrogen fertilizer
(urea) was applied. The resul s of this test were similar to ex­
periment two except that retar ation lasted only four weeks and was
followed by a growth stimulati n. Reapplication at reduced rates
suppressed this growth stimula ion, but treated and untreated turf
grew at approximately the same rate. One year following treatment,
experiments two and three were rated for density. The high rates of
mefluidide and Sustar caused r ductions in turf density. This lack
of density was partially the r suIt of increased disease activity
(both leaf spot, Helminthos or urn spp. and stripe smut, Ustilago
striiformis). The 0.25G formu ation of mefluidide caused less injury
than liquid and should be test d further.

Chemical inhibition of turfgr
search problem for turfgrass scient
retard growth, but negative side ef
them to non-use areas (1,2,3,4,5,6,
cals are continually being develope
being changed. Consequently, field

l/Associate Professor, Graduate Ass
ment of Agronomy, The Pennsylvani
16802.

stant, and Professor respectively, Depart­
State University, University Park, Pa ..
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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.

MATERIALSANDMETHODS

Experiment 1

In 1975, two growth regulators 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 T3-trifluoromethyl-sulfonamido-p-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 II

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 2
weight) the clippings from one pass of a reel-type mower (representing 2.2 m ).
Irrigation was applied when needed and no fungicides were applied.

Experiment III

This test utilized another section of the turf stand used in the other
two experiments. Mefluidide and MHwere 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 0.44 kg N/IOO m2. Color was rated nine times following the
initial treatment and the growth response was measured as described for ex­
periment II.

Density ratings were taken on experiments II and IlIon June 16, 1976.
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RESULTSANDDISCUSSION
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Experiment III

This experiment was similar to experiment II except that 0.44 kg HllOO 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. Sustar
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, striQe 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 O.25G formulation of mefluidide
caused less injury than the liquid 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.



382

1.

LIT

Brown, W.G. and D.B. White.
chemicals on Baron Kentuc
grass Conf., pp. 467-473.
Amer., Madison, Wis.

1 74. Influence of two new growth regulating
bluegrass. Proc. Second International Turf­

er. Soc. of Agron. and Crop Sci. Soc. of

effects on a Kentucky bluegrass

D.V. Waddington. 1976. Growth retarda­
Proc. NEWSS30:321-326.

e of Kentucky bluegrass to growth retard­
30:327-333.

R.C. Wakefield. 1976. Top growth and
fescue to growth retardants. Proe. NEWSS

d. 1975. Effects of growth retardants
rowth of turfgrasses. Proc. NEWSS

Fales, S.L., A.P. Nielsen,
root growth response to
30:334-339.

Nielsen, A.P. and R.C. Wakefi
on the top growth and root
29:403-418.

Jagschitz, J. 1975. Growth
lawn. Froc. NEWSS29:392-

Watsehke, T.L., J.M. Duieh, a
tion of 'Merion' Kentucky

Jagschitz, J.A. 1976. Respo
and chemicals. Proc. NEWS

2. Elkins, D.M., J.A. Tweedy, an D.L. Suttner. 1974. Chemical regulation
of grass growth. II. Gre house and field studies with intensively
managed turfgrasses. Agro. J. 66:492-497.

3.

5.

4.

7.

6.



( (

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 ]7,
height was measured on June 30, and weights were taken July 1.

Rate bMaterial Formulation kg/ha Weight (g) Height (cm)a Color

Mefluidide 0.25 G (v) 1.12 85 9.9 5.3 c
Mefluidide 0.25 G (k) 1.12 77 8.9 6.0 c
Mefluidide 4 EC 0.07 93 10.2 8.0
Sus tar 2 S 1.68 167 11.2 7.7
Check 0.00 363 16.5 8.7

aHeight of turf at application was approximately 7.5 cm.

bColor rating; 0=10, a = yellow, 10 = dark green.

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

wco
w



Table 2. Growth retardation of Pennstar-Fy1king Kentucky bluegrass treated with five growth regulators
on June 5, and July 2 or July 17, 1975.

w
~

Material
Application Dates Difference between treated and adjacent untreated turf
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 -21a - 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
iW8ia .. ~ S ] 68 ;), 98 -= 91 93 57 28 . 22 30 2 l -Z5 -15 - 1t...
MH 3 Ee 1.68 1.68 -- 41 68 52 56 11 17 2 -4 -20 - 4 - 3

~egative numbers indicate that treated turf out yielded check.

( (
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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 -- 7.7 a 8.0 7.7 8.7 8.7 7.3 7.7 7.0 7.7
Mefluidide 0.25 G (v) 0.75 0.56 -- 8.0 6.7 b 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 6.7 b 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 6.3 b 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 2 S 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

aColor rating; 0-10, 0= yellow, 10 = dark green.

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

~
(J'l
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Table 4. Growth retardation of Pennstar-Fy1king Kentucky bluegrass treated with four growth regulators on June 5
and July 2, 1975. Test area received 0.44 kg N/100 m2 from urea on May 29.

Material
Application Dates Difference between treated and adjacent untreated turf
and Rates (kg/ha) Date

(615) (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-
1
5

35
12
36

Mef1uidide 0.25 G (v) 0.75 0.56 97 109 73 - 93a -42
Mef1uidide 0.25 G (v) 1~12 0.56 105 125 71 -277 -41
Mef1uidide 0.25 G (k) 0.75 0.56 109 124 76 -140 - 6
Mef1uidide 0.25 G (k) 1.12 0.56 106 125 67 -223 -20

~ ;;;:J,.~i~~d~--iJ~:~<t.·--"'··--~'l:~~-,.,._.- ~ :~--,._~~~ _ ..._!~~ .,.'!~_".":";}'",d -2~'

~egative numbers indicate that treated turf out yielded check.

~

-13 - 6
-15 -22

19 16
9 9
9 -27

,.._".._.._. "";;.'-b'" ·'····:.n.._·

-38 -25 - 5
-29 -23 - 3
-23 -10 - 1
- 6 - 3 - 3
-33 -33 -13
.:.rr---''':17-''--::.rr·

(

.._ ..j
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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/lOO m2 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 9.0 a 7.3 b 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 7.0 b 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 7.0 b 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

--

aColor rating; 0-10, a = yellow, 10 = dark green.

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

wco
"'-J
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Density ratings laken June 16, 1976 on Pennstar-Fy1king
Kentucky b1ue gr;s treated with four growth regulators
on June 5 and J y 2, 1975. Test area received
0.44 kg N/100 m2, from urea on May 29, 1975.

Table 6.

Application Dates
and Rates (kg/ha)

(6/5) (7/2)

Densitya

Mefluidide
Mefluid ide
Mefluidide
Mefluidide
Mefluidide

Check

0.25 G
0.25 G
0.25 G
0.25 G

4 EC

(v)
(v)
(k)
(k)

0.75
1.12
0.75
1.12
1.68

0.56
0.56
0.56
0.56
1.68

7.7
6.7
7.0
6.0
7.0

7.7

aDensity rated on a scale f 0-9 with 0 = bare soil, and 9
100% turf cover.



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.
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Material
Application Dates
and Rates (kg/ha)

(6/5) (7/2) (7/17)

Densitya

Mefluidide 0.25 G (v)
Mefluidide 0.25 G (v)
Mef1uidide 1.12 G (v)
Mef1uidide 0.25 G (k)
Mef1uidide 4 EC
Mef1uidide 4 EC
Sustar 2 S
MH 3 EC
Check

0.37
0.75
1.12
1.12
0.04
0.07
1.68
1.68

0.56
0.56

0.06
0.06
1.68
1.68

0.56
0.56

7.7
7.0
8.0
8.0
8.3
7.7
6.7
7.3
8.0

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




