ADVANCED WEED CONTROL
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Sulfonylurea Herbicides

Revolver 174 fl oz 7 days
Monument 0.53 oz 14 days
Katana 1.5 fl oz 14 days

=I=

Will require POST application in spring

ur#
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'WEEDS CONTROLLED
Commaon Name Seientific Name -
Barnyardgras Echinachioa erusgalll ¥ ¥
Bentgrass, Creeping Agrostis stolonifera Y Y
Bluegram, Annual Poa annua Suppression L]
Buckhorn Mantain Plantago lanceclata ¥ ¥
Buttercup Ranunculus sardous 3 ¥
Carpetweed Mollugo verticilats ¥ ¥
Chickweed, Common Stellaria modia Y Y.
Chickweed, Mousceat Cerantium vaigatum ¥ :
Clover, Large Hop Tritolium aureum ¥ ¥
Clover, White Trifolium repens ¥ ¥
Crabgrass, Large Digitaria ¥ i
Crabgrass, Smooth Digitaria ¥ [
Crabgrass, Southern Digitaria ciiaris ¥ L
Curly dock Rumex crispus - L
Catuoar radicata ¥
Dandelion, Comman Taraxacurn officinale ¥
Florida Betony Stachys floridana ¥
Florida Pusley. Richardia scabra = i
Foxtail, Yellow Setaria glauca ¥ ¥

RESPECT THOSE LABEL INTERVA
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w Tenacity

'WEEDS CONTROLLED

Comman Name scientific Name

Barnyardgras Echinochioa crusgalll ¥ ¥

Bentgras, Creeping Agrostis ¥ ¥

Bluegram, Annual Poa annua Supprassion N

Buckhorn Plantain Plantago lanceolata ¥ ¥

Buttercup Ranunculus sardous 3 ¥

Carpetweed Mollugo verticilats Y Y

[Chickweed. Common | Stellaria media ¥ ¥

Chickweed, Mouseear Cerastium wailgatum ¥ ¥

Chover, Large Hop Trifalium awreum ¥ ¥

Clover, White Trifolium repens ¥ ¥ —

Crabgras, Large Digitaria sanguinalis ¥ ¥

Crabgras, Smooth Digitaria ¥ v e e S
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Results: Autumn 2015 Applications

Rutgers HortsFarmNorz Rutgers Hort. Farm No. 2
July1,20186, July 1, 2016
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Praleasional Appkcatorns on
spplicators. Not inlended for sale 19 of e by Consumens.

KieenUp Pro (16 0ziA)

RUTGER

Results: Autumn 2015 Applications
Rutgers Hort. Farm No. 2 ﬁ" ' Rutgérs?!;)rt._Fa-mN'._i-
July 1, 2016 i _ July 1,2016
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Groue [ HERBICIDE |

Prograss

HERBICIDE

Hot For Liss on Commareial Soif Farms in Afzons

wmﬂm
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‘applicators. Not inlended for sale 10 OF use by ConSumer.
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Creeping Bentgra

Two (or more) applications will be needed

Use lower rates on mixed stands
Overseeding restrictions are common — see label
Emergence restrictions -- see label

Has both PRE and POST activity

Pictures from 3
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in the recommended usa season, and continue
il the desired level of conirol is achiaved dur
ing the current use season. This program should
be comtidered for turf with o heavy infesation
of annual blegrass andior roughstalk bluegrass,
whene complete removal of these weeds during
8 single season could reslt in an unaccaptable
stand of creeping bentgrass of perencisl ryegrass.

HlpddDwurllnn Creeping Bontgrass or Peren-

g up % faur times a2 the rate of 6.0
uAm? aiAlon nlmtlew-n-am‘ Usa a2l n.w
intenval f

days aher apphcation. Eﬂ‘tl? iy b dg:rmm -1
application interval axceeds ) days. This program
shauld be considered for el with ight infestatons

of mnnual bluegrass andior roughstalk blusgras,
and where complute removal of these wieds during
the current use season would not resull in an unac-
captable stand of wrigrass. In general, this program
is best suted to turfgrass arsas where there are
rea large patches of annual bluegrass sndfor rough
busgrass, and where the level nfestation of these
wiids is less that 10 percent

ATl IR O (a0 160

*Oo not apply to furfgrass exhibiting symgloms
of pythium blight or growing under stress due to
drowght, ﬂ?"| o low temparatures, low fertiliy,
heavy thatch, mechanical injury or other stresses.

= Do not spply Velociny 56 betweaen 10 days batora
and 3 days atiar seeding emergance of craeping
bemgrass or perennisl ryegrass
* Viiocit has not been evaluated for safety on
all creeping bentgrass and perennial ryegrass cul

tivars
* Vedocity 56 has not been evalusted under all micro-
climates or against all Biotypes of ansual bluegrass
and roughstalk biuegrass. Tharetore, performance

some nn'-ms of hese weed spacies

* Vlocity 56 should not be spphied in heavy traffic
andlor heavily shaded turf aress.

= Velocity S6 may dramatically reduce overall turl-
grass cover due 1o its high actwity against anaual
bluegrass and roughstalk bluegrass.

SPRAY DRIFT

Do not spray if winds are gusty or # wind speods
B greater than § mph.

= Do not apply within 15 i of native plant communi-
ties when sustaned winds will carmy Velociy SG
towards these native plant communities.

Q- vwiacity sports. turt
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Herbicide

* Labeled for ABG control in bermudagrass overseeded with

perennial ryegrass at 6 to 11 fl oz/A

* Two to Three POST applications recommended on

14-21 day intervals

Injury if rates are higher, or overlaps

Used for perennial ryegrass removal at 14 to 29 fl oz/A

* Spring product applied to well-established turf

39
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Flint Field
Flint, Michigan

L] |
| What will be the major weed problem on this field? (2) |

[ "l
45

Multi-use Creates Challenges

B =

=

Flint Field

K-12 Soccer field in Michigan (multi-use)
Kentucky bluegrass w/ regular seeding of
perennial ryegrass

Limited budget

High levels of traffic and
have created soil

Multi-use Creates Challenges

n
=

Multi-use Creates Challenges

B =

=
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Multi-use Creates Challenges

Management Approach

Evaluate current management practices
— Weeds as indicators

Adjust cultural practices to favor turfgrass

Choose effective herbicides and application
techniques

Core Aerification

Fracturing caused by the weight plus
impact of the device

Limited Budget

* Qutdated or lack of maintenance equipment
* Small turfgrass management crew

* Restrictions on pesticide applications
— Cost and possible parental concerns

1/21/2019

Pubished December 28, 2016

Long-term Effect of
Open-Spoon Aerification
on Plant and Soil
Properties of Community
Level Sports Fields

Chase M, Straw,* Rebecca A Grubbs
Gerald M. Henry, Robert N. Carrow,
and Van Cline

18 Science

* STMA survey (2013) — 47% reported using OS
aerification

« Aerification events -0, 1, 2, 3, or 4 times/year —
2 year study

52

—

Weeds-as Indicators
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Weeds as Indicators

* Soil Compaction
— Associated with high traffic, poor water
infiltration, etc.
—Presence of prostrate knotweed, goosegrass,
annual bluegrass, prostrate spurge, broadleaf
plantain, etc.

Weeds as Indicators

* Low Soil Nitrogen Fertility
— Associated with low fertility inputs, sandy
soil, etc.
—Presence of clover spp., black medic, common
lespedeza, corn speedwell, hawkweed, etc.

Weeds as Indicators

* Wet/Saturated soils
— Associated with poor water infiltration, heavy
clay soils, low-lying areas
—Presence of sedge spp., annual bluegrass,
goosegrass, mosses, etc.

: Photo: Pete Landschoot, PSU

10



Alleviating Soil Compaction

* Hollow tine aerification with significant impact
with the soil profile

+ Limited time and budget
— Focus on heavily trafficked areas

* Conduct during periods of low turfgrass stress

Soil Compaction

* Penetrometer

+ Determines soil
compaction (to a depth of
18 inches) and potential
water infiltration

* Recorded in pounds per
square inch (PSI)

1/21/2019

Core Aerification

Fracturing caused by the weight plus
impact of the device

Surface Hardness

* Clegg Impact Tester

* Determines surface
hardness in the upper 2
inches of the soil
profile

* Recorded in gravities
(G-max)

Obvious and Not So Obvious Compaction Patterns

Promote Field Rotation

11
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Site-Specific Aerification Potential Weed Issues

* Weeds that tolerate frequent mowing, soil
compaction, traffic/wear........

* Annual grass weeds — annual bluegrass,
goosegrass, and smooth crabgrass

* Broadleaf weeds — low growing/spreading,
rosettes, etc. — annuals and perennials

White Clover Similar Weeds

* Perennial » Black Medic * Yellow Woodsorrel

* Summer or Winter * Perennial
Annual

* Legume

* Indicates low N
fertility

¥\ 3
%V

Prostrate Spurge Prostrate Knotweed

* Summer Annual * Summer Annual or

* Indicates dry soil Perennial

conditions * Indicates compacted
1, _ b soil

12



Common Dandelion Similar Weeds

* Hawkweed * Buckhorn Plantain

* Perennial
* Perennial * Perennial

* Indicates low N fertility * Indicates high soil pH

i | | »
Preemergence Herbicides

~ Preemergence Herbicides, :
’ * Concerns:

— Kentucky bluegrass tolerance
— Overseeding timing
— Spring nitrogen applications
* Cost effective to apply granular pre with fertilizer

Overseeding

Sports turf managers should be constantly
seeding thin areas to recover turf

— Multiple fall seeding dates (heavy use areas)

— Even spring seeding in heavy use areas

— Allow athletes to track in seeds with cleats

1/21/2019
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Preemergence Herbicide Options
Kentucky Bluegrass Tolerance

Benefin (Balan)

Benefin + Trifluralin (Team Pro)
Dithiopyr (Dimension)
Mesotrione (Tenacity)
Oxadiazon (Ronstar)
Pendimethalin (Pendulum)
Prodiamine (Barricade)
Siduron (Tupersan)

Preemergence Herbicides
Kentucky Bluegrass - overseeded

* Barricade 4 FL (prodiamine) — 10 to 30 fl oz/A
—8 WBO or 4WAO

Pendulum 60 WDG (pendimethalin) — 3.4 Ibs/A
—12 WBO

Ronstar 2G (oxadiazon) — 100 lbs/A

Safe on Newly Seeded Turf

Mesotrione (Tenacity)
Carfentrazone (Quicksilver)
Quinclorac (Drive XLR8)

Topramezone (Pylex)

=

Preemergence Herbicides
Kentucky Bluegrass - overseeded
Tupersan 50 WP (siduron) — 4 to 12 Ibs/A
-0 WBO

Balan 2.5G (benefin) — 120 Ibs/A

— 6 to 8 WBO or 8 WAO

Team (benefin + trifluralin) — 75 to 100 Ibs/A
— 6 to 8 WBO or 8 WAD

Dimension 2EW (dithiopyr) — 1.5 pts/A

— 8 WBO or 6 to 8 WAO (some ryegrass damage)

Tenacity applied twice - 5 oz/A -

{seeded tall fescue experiment

1/21/2019
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Safe on Established Turf

* Many, many products —> to fit ALL BUDGETS

* Most are mixtures of multiple Als

* Widens the spectrum of species controlled
in a single application

HALAUXIFEN-METHYL
Synthetic auxin herbicide, Group #4
+ Similar to fluroxypyr and triclopyr in structure, different binding site
Developed for weed control in wheat
Potential tool to replace 2,4-D in synthetic auxin herbicide mixtures

* Need for this as public pressure against 2,4-D use increases
Foliar and root absorption, moves through both xylem and phloem
Rainfast in 1 hour, low volatility

Mo drip line issues on trees —> rapidly degrades in soil and plant tissue

87

GameOn

Active Ingredients:

— Fluroxypyr + 2,4-D choline + halauxifen-methyl
Herbicide Rate:

—3to 4 pts/A

Turfgrass Tolerance:

— Kentucky bluegrass, perennial ryegrass, tall fescue

Target Weeds:
— Broadleaf weeds

GameOn

ECIALTY HERBICIDE

1/21/2019

=
r

SWITCHBLADE |G Pbi /cordon
corporation

Employee-Owned

* Began research in 2014

* Halauxifen-methyl (0.22%) + fluroxypyr (4.73%) +
dicamba (3.53%)

* 1.5t0 4 pt/A
* Maximum of 8 pt/A per year
* Broadleaf weeds in warm- and cool-season turf

+ Use sites: Residential and commercial lawns, golf
courses, sports fields, sod farms, parks, and many more.

88

SurefPower

+ NuFarm herbicide launched in 2018

s 2,4-D (36.3%) + triclopyr (3.6%) + fluroxypyr (3.6%) +
flumioxazin (0.2%)

+ Cool season option (TF, FF, KBG, PR) designed for
BLW control

* Ground ivy and wild violet

90
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HIGH SCHOOL FOOTBALL

tion minimal f

O o
| What will be the major weed problem on this field? (3) |

E
5
i
5

93
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Disease Triangle

/DISEASE

101
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Compromised
traffic tolerance?

menil Hotwerk
1 October 2011, Published 28 Novern

g % Preemergencee Herbicide E

' 4 Field Traffic

w J.T. Brosnan,

Department of Pl

v 2011

acy Under Athletic

K. Breeden
it Sciences, Un

- W. Thoms, and J. C. Sorochan,
ity of Tennessee, Knowville, TN 37996

Correaponding authar: 1, T, Brosnan, jbrosnanutk.edu

Preemergence (PRE)
(Digitarrin fachaenum
herbécides on athletic f
negativel lowing winter injury
.., losses in turf

g es for weed control
betic field conditions are imited.
jective of this research was 1o evaluate the weed control effiescy and
bermusdagrass response to FRE herbicide applications nnder athletic field
trafiic

T e ;

105 106

Herbicide Yearly Rate

Dimension 32floz

Ronstar G 200 1b

Pendulum 101 fl oz
Barricade 37 oz
Echelon 36fl oz

Applied PRE in 2009-2010

107 108
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i, T

No reductions in smooth crabgrass control
or traffic tolerance/recovery (Spring, Fall)

1/21/2019

109
Dimension 20 oz
Ronstar 96 oz
Pendulum 123 fl oz
Barricade 18.5 oz
Specticle 253750z
== ; 3
sl Applied PRE in 2012 and 2013 Uw
111

113

Divots at |, 2, and 3 months after treatment

19
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— —

% Green Cover

One Month After Herbicide Application

80
o L]
]
40 ! i v
o
20
04
1] 2 4 6 B 10

Weeks After Divoting

® Untreated Control  # Indaziflam (52 g) © Oxadiazon
® Indaziflam (35g) © Dithiopyr & Pendimethalin

7 Prodiamine

115 116

Traffic Increases Susceptibility to Weed Invasion

117

119 120
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WAR

TRIBUTE TOTAL PYLEX

REVOLVER ACCLAIM EXTRA

PYLEX? SPEEDZONE

SPEEDZONE

ILLOXAN

MSMA + SENCOR*

121 122

NAVIGATE ISSUES

SPOT TREATMENT

123

AT with Tribu

125 126

21



1/21/2019

with Trib

No Mete

127 128

Paramus Pitch

Parks & Rec Facility in New Jersey (multi-use)
Kentucky bluegrass, perennial ryegrass, and
turf type tall fescue mix
Limited budget
Clay soil with poor
ll . drainage capability
Paramus Pitch

Paramus, New JgfSey

-

129 130

& W
| What will be the major weed problem on this field? (4) |

Management Approach

Similar challenges with multi-use facility and
budget as Case Study #2

Evaluate current management practices
— Weeds as indicators

Adjust cultural practices to favor turfgrass

Choose effective herbicides and application
techniques

=" : u |
131 132
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Alleviating Poor Drainage

* May be related to several agronomic issues
— Soil compaction from wear and traffic
— Irrigation system performance/scheduling

133

Decrease Weed Competition

s

135

Uneven Irrigation Coverage

Alleviating Soil Compaction

Need hollow tine aerification with significant
impact to soil profile

Limited time and budget
— Focus on heavily trafficked areas

Conduct during periods of low turfgrass stress

May not be successful if irrigation system is
deficient.....

134
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Journal of Soil and Water Conservation 2018

Uniformity and spatial variability of soil
moisture and irrigation distribution on
natural turfgrass sports fields

M S, RN Carvow, Wi Bowbong, A Tache:, and G Henry

Abstrmets Foor

Improving the efficiency of your irrigation system

136

Influence of Soil Moisture

R R

137

138
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Irrigation audit - Catch Can Method

* Assessment usually m

based on a small

number of samples

Measures
distribution
uniformity

No indication of
“effective” irrigation

139 140

Water Infil!:ration

141 142

Fate of Irrigation Fate of Irrigation

TR

143 144
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Fate of Irrigation Fate of Irrigation

A

145 146

Fate of Irrigation Fate of Irrigation

147 148

Fate of Irrigation Uniformity vs. Efficiency

* The use of a soil moisture meter following
irrigation application will provide more

valuable information
— Water infiltration location

— Rewetting potential
— Soil compaction/thatch issues
— Need for wetting agent applications

149 150
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Soil Moisture Meter
| F‘\

mEEs

TDR Probe

Measures soil moisture §
fromadepthof 1.5t0 € ¥ | '°F
8 inches N
Recorded as %
volumetric water
content (%VWC)

GPS compatible

]

151

Irrigation Efficiency Audits

Soil Moisture vs. Catch Can

ID of Easily Correctable Problems

When a problem head is identified, field
investigation is conducted to determine:

*Incorrect scheduling
*Localized dry spot

*Head alignment

*Head not operating

*Head spacing

*Wrong nozzle size

*Sprinkler or nozzle wear
*Mismatched sprinklers or nozzles

155

152

New Water Audit Approach

Initial mapping:

—Conducted under “drier” conditions

—Determine areas of concern (poor drainage,
localized dry spot, leaking heads, etc.)

Map following irrigation application:
—Conducted after loss of gravimetric water

1/21/2019
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Potential Weed Issues

Weeds that tolerate frequent mowing, soil
compaction, traffic/wear, saturated soils

Annual grass weeds — annual bluegrass,

goosegrass, and smooth crabgrass

Broadleaf weeds — low growing/spreading,
rosettes, etc. — annuals and perennials

Sedges — annual sedge, yellow nutsedge,

Kyllinga spp.
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Yellow Nutsedge

* Perennial
* Indicates saturated soils

159

Wind Sriemece, 45:301-507. 2000

Effect of ing on p ial sedg

1.5-inch height — 1x/wk (rough)
*23% reduction in plant spread
*51% reduction in rhizome length

0.5-inch height — 3x/wk (fairway)
*55% reduction in plant spread
*91% reduction in rhizome length
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Kyllinga
Spp.
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Annual Sedge

* Summer annual
* Clumpy growth habit
* Indicates saturated soils
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Kyllinga spp.

* Perennial
* Rhizomatous

Effect of Mowing Height on Crabgrass

= Demetden o al, 1991 (TF)

17 Demosden ot al, 1098
[(Fertvce spp.)

=< Dunm ot oL, 1551 (KB)

I Hal, 1980 TF)

-4~ Jagachitz and Ebdon, 1985 (CF)
<L Mishas, 1974 (KB)
~@- Volgt et al., 2001 [TF)

Crabgrass cover, %
&

Mowing height, cm
Fig, L Rekatbomrsiip of mewing holght to cover of crabgrasscs [umonth crabgrins ([Hgimnis fcbarmem) of set specified ([igheria spp.)| In
oubsrman tutbgraes. Speshes of turkeram fs Ketacky blorgran (KB, Pos pratosish, Chesiag frose i0F, Fruiwa robn wlep. fallst,
o tall fescue (TF, F. srvadinaca).
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Safe on Established Turf

Products containing sulfentrazone (Dismiss NXT)
— Prodiamine + sulfentrazone (Echelon) — pre & post

— Solitaire, Q4 Plus, Surge, SureZone, TZONE

— Some only suppress - reduced sulfentrazone

Halosulfuron (SedgeHammer)
Mesotrione (Tenacity)
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PowEREn By

VEXXIS

ATECHNOLOGY

Pyrimisulfan
Granular formulation with activity on sedge, kyllinga, and some grasses
Root absorption allows applications to dry turf —=> no need for dew

Use sites: Residential and commercial lawns, golf courses, sports fields,
sod farms, parks, and many maore.

Sequential applications on harder to control perennial weeds
Mixtures will be coming
* Warm-season turfgrass = Aethon (Vexis + penoxsulam)

» Cool-season turfgrass = TBD (Vexis + 777)
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\/ . . N
Y Dismiss
Herbicide

* Carfentrazone (3.5%) + sulfentrazone (32%)

* 1:9 ratio of carfentrazone to sulfentrazone
* 3.5b active/gallon formulation
* All cool-season grasses: CBG, PR, KBG, RBG, FF, TF
* Rates of 5.1 t0 10.2 fl 0z/A

* Residential & Commercial Lawns, Golf (Fairway and
Rough), Sod Farms, Rights-of-Way, Other Non-Crop Areas
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elero

H E R B 1 C
- u TURF HERBICIDE

A SELECTIVE HERBICIDE
FOR _THE CONTROL OF
NUTSEDGE AND OTHER
WEEDS IN ESTABLISHED
TURFGRASS.

Active Ingredient By We
* Imazosulfuron p—" .
Other Ingredients ...............

Total T oo
*2-chioro-N-{]14,6-dimethaxy-2-pyrimidinyl]-amina]
il {1.2-alpyridine-3-sulfonami
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