cent Traffic-Stress Tolerance |
Rutgers-University

Brad Park
Rutgers University
STMA-2020

Wear / Traffic machines used at Rutgers University

Rutgers Wear Simulator (RWS) - WEAR

Bonos, S.A,, E. Watkins, J.A. Honig, M. Sosa, T. Molnar, J.A. Murphy, and W.A. Meyer. 2001. Breeding cool-season
turfgrasses for wear tolerance using a wear simulator. Int. Turf. Soc. Res. J. 9:137-145.

Park, B.S., H. Chen, and J.A. Murphy. 2016. Comparing the Rutgers Wear Simulator, Cady Traffic Simulator, and
Brinkman Traffic Simulator. Acta Hortic. 1122, 103-110.

Wear / Traffic machines used at Rutgers University

Vibratory pavement roller (~2500 Ibs) — SOIL COMPACTION
1 l e T

Samaranayake, H., T. J. Lawson, and J. A. Murphy. 2008. Traffic stress
effects on bentgrass putting green and fairway turf. Crop Sci. 48:1193-
1202. -

High traffic sports fields

Can playing surfaces be improved with the estab
|exhibit improved traffic tolerance?

Wear / Traffic machines used at Rutgers University

Cady Traffic Simulator (CTS) - TRAMPLING

Kentucky Bluegrass (Poa pratensis L.)

Hardy, well adapted

Newer cultivars have ip’rngL‘d disease and traffic.tolerance
Slow to establish from seed (best established from sod)
Slow spring green-up; although variety differences exist
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lishment

by the Brinkman Traffic Simulator and Cady Traffic

imulator, and Brinkman Traffic Simulator. Acta Hortic.



2011 National Turfgrass Evaluation Program (NTEP) Kentucky Bluegrass Test

OBJECTIVE: Compare the Rutgers Wear Simulator and Cady Traffic Simulator
Rutgers Hort. Farm II, North Brunswick, NJ

Mowing height: 1.5-inch; 2015: 3.4 Ibs N/1000 ft?

Autumn 2015 Machine Comparison: Six weeks (September 30 — November 4, 2015)

Statistical design
3 (MACHINE) x 92 (ENTRY) Strip Plot

MACHINE

« No Traffic

+ RWS: 4 passes wk'! (24 total passes)
« CTS: 4passes wk'! (24 total passes)

ENTRY
+ Ninety-Two (92): 82 official NTEP Entries + 10 added

Data collected after machine operation
- Uniformity of Turf Cover (visual): 1-9 scale; 9=best turf cover
« Green Cover (0-100% scale); Digital image analysis (SigmaScan; Systat Software, Inc)

2011 NTEP Kentucky Bluegrass Test

Uniformity of turf cover and green cover (measured by digital image analys
as affects MACHINE and Kentucky bluegrass ENTRY during autumn 2015,
After Autumn Traffic (Nov. 2015

Uniformity of Turf Cover Green Cover

Level of MACHINE
No Traffic
dy Traffic Simulator (CTS)

Rutgers Wear Simulator (RWS)
LSDg s

Source of Variation
MACHINE
ENTRY
MACHINE X ENTRY

/ (%)

19=most complete turf cov

Kentucky Bluegrass Types — Blending implications

Commercially-available Kentucky bluegras
ALL Compact-Midnight Type Varieties

1ty
dnight Kentucky B
uGlade Kentuc

Honig, J.A., V. Averello, C. Kubik, J: Vaicitinas, B.S Bushman, SA: Bonos, and W.A
Meyer. 2018. An update on the classfication of Kentucky bluegrass cultivars and
accessions based on microsatellite (SSR).markers, Crop Sci. 58:1776-1787

Honig, J.A., V. Averello, S.A. Bonos, and W.A. Meyer. 2012. Classification of Kentucky
bluegrass (Poa pratensis L) cultivars and accessions based on microsatellite (simple
quence repeat) markers. HortSci. 47(9): 13561366

11

2011 National Turfgrass Evaluation Program (NTEP) Kentucky Bluegrass Test

Traffic Objectives: Compare the RWS and CTS

NO TRAFFIC

Results: 2011 NTEP Kentucky Bluegrass Test

Uniformity of turf cover and g ed by the interaction
bluegrass ENTRY during autumn 2015,

ENTRY Name

Rubix (4
Bewitched

A0G-46
1853
PST-T1018
Aramintha (Pp 10
H99-165:

Jackrabbit (PST-K10-106D)
Midnight
Bluebank (A

LSDy s (down)

1/10/2020

Kentucky Bluegrass Types — Blending implications

www.ntep.org/pdf/2015/KB9%20D! pOrt%20

15 pdf

12



1/10/2020

Kentucky Bluegrass Types — Blending implications

Kentucky Bluegrass Types — Blending implications

Traffic Tolerance of Kentucky Bluegrass Types
Excellent to Good
Compact — Midnight type
Mid-Atlantic type
Eurasian type (cultivar specific)
Good
Compact — America type

Cheri Type (previous)

Compact-Midnight Type

BVMG Type
compact type Jefferson/Washington Type
z;la(::rzycietype Limousine Type

Julia type

Limousine type

Not recommended for traffic
BVMG type

13

Results/Conclusions: 2011 NTEP Kentucky Bluegrass Test

Compact-Midnight type entries with the best uniformity of turf cover and/or green cover after autumn 2015
wear
dnight
Award
Sudden Impact Midnight Il

Eurasian type entries with the best uniformity of turf cover and/or green cover after autumn 2015 wear

A06-46

lantic type entries with the best uniformity of turf cover and/or green cover after autumn 2015 wear
Cabernet SRX 46

Compact-America type entries with the best uniformity of turf cover and/or green cover after autumn 2015
wear
Blue Note Bewitched
Pick 4340 Mazama (A04-74) Pick TD8
Rhapsody Burl 06-11 America

2017 NTEP Kentucky Bluegrass Test

OBJECTIVE: Evaluate the response of Kentucky bluegrass entries to traffic stresses imparted by the Rutgers Wear
Simulator (wear) and Cady Traffic Simulator (trampling)

Rutgers Hort. Farm II, rth Brunswick, NJ

Mowing height: 1.5-inch; 2018: 4.6 Ibs. 000 3.6 Ibs N/1000 ft?

Autumn 2018 Traffic: Four weeks (September 26 — October 17, 2018)

Summ Traffic: Four weeks (July 1 19)

Statistical design
(TRAFFIC) x 89 (ENT! p Plot

TRAFFIC
+ RWS (4 passes wk™) + CTS (4 passes k™.
* No Traffic

ENTRY
- Eighty-nine (89) official NTEP Ker

Data collected after machine operation
« Uniformity of Turf Cover (visual): 1-
+ Green Cover (0-100 ); Digital image analysis (Turf Analyzer; Green Research Services, Fayetteville, AR)

14

Results/Conclusions: 2011 NTEP Kentucky Bluegrass Test

Compact type entries with the best uniformity of turf cover and/or green cover after autumn 2015 wear
A01-1106 Al

P-105 type entries with the best uniformity of turf cover and/or green cover after autumn 2015 wear
Princeton P-105 Avid

Shamrock type entries with the best uniformity of turf cover and/or green cover after autumn 2015
wear
Arrowhead A04-3 Dauntle (A05-315) SR 2150 (SR

Julia and Limousine type entries with the best uniformity of turf cover and/or green cover after
autumn 2015 wear

Jackrabbit (PST-K10-106D) Aramintha (Pp 10847) Rush

Materials & Methods: 2017 NTEP Kentucky Bluegrass Test

Summer 2019 Traffic: Combine the RWS (Wear) and CTS (Trampling)
Cady Traffic Simulator (CTS)

III =
NO TRAFFIC
TRAFFIC

Rutgers Wear Simulator (RWS)
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Results: 2017 NTEP Kentucky Bluegrass Test Results: 2017 NTEP Kentucky Bluegrass Test

Table 2. Uniformity of turf cover and green cover (measured by digital image analysis) as affected Uniformity of turf cover as affected by the interaction of TRAFFIC and Kentucky bluegra:
by TRAFFIC and Kentucky bluegrass ENTRY during summer and autumn 2019. ENTRY during autumn 2018.

After Autumn Traffic (Oct. 2018) Aiter ) After Autumn Traffic (October 2018)

Uniformity c Uniformi Uniformity of Turf Cover Uniformity of Turf Cover
Turf Cover Green Cover Turf Cover e —_
T T T e o T ENTRY Name NO TRAFFIC TRAFFIC ENTRY Nam NO TRAFFIC TRAFFIC
Level of Traffic
Barvette HGT : A11-38
Prosperity
TRAFFIC PST-K15-172
31138
Source of Variation NAI-AL6-3
oty BAR PP 7K426 NAI-14-122
R NAI-14-17 NAI-14-133
After Midnight NAI-14-187
A16-17 NAI-14-132
BAR PP 71213 NAI-15-80
cv e ] PST-K15-167 _
DLFPS-340/3549 (down) =
(across)

NO TRAFFIC

ENTRY
TRAFFIC x ENTRY

most complete turf cov

19 =most complete turf cover

Results: 2017 NTEP Kentucky Bluegrass Test Results: 2017 NTEP Kentucky Bluegrass Test

c as affected by the interaction of TRAFFIC and Kentucky bluegrass ENTRY during autumn 2018, ENTRY during

utumn Traffic (Octob

Uniformity of Turf Cover
ENTRY Name N RAFFIC  TRAFFI
NAL14-178 110 9 scale
A1617
e BAR PP 7KA26
NA13-132 BAR PP 7309V X 5 NAI14-132
NAL13-14 BAR PP 7121 X i NAW15-84
B DLFPS-340/3549 X & 31319
Barvette HGT X x DLFPS-340/3364
Pivot
RAD-1776
DLFPS-340/3553
NK-L
NAK15-80
PPG-KB 1131
DLFPS-340) LSDy.5 (down)
PSTK15167 LSDy.5 (acros: 17

'9=most complete turf cove

esults: 2017 . s
Results: 2017 NTEP Kentucky Bluegrass Test Results: 2017 NTEP Kentucky Bluegrass Test

Last traffic date: October 17, 2018; Digital images retrieved October 18, 2018
Green cover (measured by digital image analysis) as affected by the interaction of TRAFFIC and

Kentucky bluegrass ENTRY during summer 2 Prosperity (NO TRAFFIC) =9 Prosperity (NO TRAFFIC); Turf Anal
ter Summer Traffic (July 2 3
Green Green Cov
ENTRY Name TRAFFIC ENTRY Name TRAFFIC  TRAFFI
010 100¢ 010 100% scale

PST-11- 9 82 9 9
Prosperity 7
16-17 g

2
BAR PP 7K426 3407350 2
BAR PP 73090V Ater Midnight 9 1
KHa402 1
DLF 0

sperity (TRAFFIC); visual =8 Prosperity (TRAFFIC); Turf Analyzer = 78% cover

NAI-15-80
elway

fidnight 0s (down)
NAI13-132 LSDy (across)
Blue Devil 3

£100% = full
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Results: 2017 NTEP Kentucky Bluegrass Test Results: 2017 NTEP Kentucky Bluegrass Test

Last traffic date: October 17, 2018; Digital images retrieved October 18, 2018 Last traffic date: October 17, 2018; Digital images retrieved October 18, 2018

Barvette HGT (NO TRAFFIC); visual Barvette HGT (NO TRAFFIC; Turf Analyzer

NAI-14-187 (TRAFFIC); Turf Analyzer

Results: 2017 NTEP Kentucky Bluegrass Test Results: 2017 NTEP Kentucky Bluegrass Test

Last traffic date: July 24, 2019; Digital im: s retrieved July 25, 2019 Last traffic date: July 24, 2019; Digital images retrieved July 25, 2019
9V (NO TRAFFIC); visual BAR PP 7309V (NO TRAFFIC); Turf Analyzer NAI-15-80 (NO TRAFFIC); visual NAI-15-80 (NO TRAFFIC); Turf Analyzer

BAR PP 7309V (TRAFFIC); visual =8

BAR PP 7309V (TRAFFIC); Turf Analyze -15-80 (TRAFFIC);

Results/Conclusions
Entries with the best uniformity of turf cover (TRAFFIC) during Autumn 2018 and Summes
7 BAR PP 7K426
ST-K15-172 e S — e
« Capable of developing a deep root system ——

Rapid establishment when seeded late summer/early
Good drought, heat, and insect tolerance
NOT susceptible to summer patch disease

Susceptible to brown patch disease

Currently, only 15 of the 89 entries comprising the 2017 NTEP Kentucky bluegrass
test are commercially available.
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ﬁi Q E October 14, 2011 2006 NTEP Tall Fescue Test

\3 rﬂ OBJECTIVE: Evaluate the response of tall fescue entrie: g Str parted by Rutg
! Simulator (wear) and vibratory roller (soil compaction)

Rutgers Hort. Farm II, North Brunswick, NJ

Mowing height: 2.75-inch;

2007: 4.0 Ibs N/1000 t2; 2008: 3.3 Ibs N/1000 ft?; 2009: 2.4 Ibs N/1000 ft?; 2010: 1.1 Ibs N/1000 ftZ; 2011: 0.9 Ibs N/1000 ft2
patch controlled preventatively

s during Oct. 2-4; 10 roller passes on Oct. 10

Tall fescue seeded September 2006
3.0-inch mowing height

No irrigation applied in 2011

0.9 Ibs N per 1000 sq ft applied in 2011

2006 NTEP Tall Fescue Test 2006 NTEP Tall Fescue Test

Tall fescue variety selection

Relationship between turf ?ensity and wear tolerance in

Wear Tolerance (1 to 9)

tall fescue

0.76, p<0.001

Turfgrass Quality Brown patch susceptibility Traffic tolerance

50 60
Turf Density (1 to 9)

Park, B.S., J.M. Bokmeyer, J.A. Murphy, S.A. Bonos, and W.A. Meyer. 2009.
Evaliatiof of tall fescue under simulated wear. nt. Turigrass Soc. Res. J.
1156357

Tobe 1. Perlotancs of e i evcus aretescomprsing i 2008 RatoralToToraes
006 NTEP Tall Fescue Test Evalustion Program (NTEP)
—
— — | Bt B

Selecting Varieties

5 for New Jersey Sports Fields




Evaluation Program (NTEP). Continued.

Table 1. Performance of named tall fescue varieties comprising the 2006 National Turfgrass

o
o S | tw et ety Brom pach
[r— o | o | wor | wo | mw | mw | & | @ | mew | mw

Table 1. Performance of named tall fescue varieties
Evaluation Program (NTEP). Continued

Trattc Tolerance!

comprising the 2006 National Turfgrass

Spring Summer

ST

o Fovcam =
8P (UL x x
3
x x
x x
x
x
Bumay x

x x x x
x x x
x B
x x b
x x % x
x x x

41
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Table 1. Performance of variaties
Evaluation Program (NTEP). Continued.
e o
swra S
e | 20 | 3 | e |

—
2006 National Turfgrass

Materials & Methods: 2012 NTEP Tall Fescue Test

OBJECTIVE: Evaluate the response of tall fescue entries to traffic stresses
imparted by the Rutgers Wear Simulator (wear) and Cady Traffic Simulator

(trampling)
s Hort. Farm Il, North Brur N
ng height: 2,5-inch;
5 Ibs N/1000 ft2; 2015: 3.7 Ibs NI1000 ftZ; 2016: 2.9 Ibs N/1000 ft
n patch controlled preventatively

Traffic
2014:
Spring (April immer (July

ing (April 16 - June 1), July 1- August 18);
Autumn (September 16 - November 1)

Spring (April 11 - May ummer (June 2

tober 30)

bs N/1000 ft?

RUTGERS

Jersey Agric
Expetiment Station

wral

2017
Turfgrass Proceedings

The New Jersey Turfgrass Association
In Cooperation with
Rutgers Center for Turlgrass Science
Rutgers Cooperative Extension

Tall fescue variety selection

Wearl/traffic tolerance
Turfgrass quality
Brown patch susceptibility

I T Yoy
) Surrmer Fat ETL T3
X x x x
x x x
x x x
o LS (PPG-TF-145)
pst-sevz) x x x x x
x x x x x x
Faleon v x
Faicen x
Fayetia (S-TF 291) x x x x x
Fosnova
x x x
x x x
c X x
Faxhound (1S-TF 284 M2) X x
Fron o TF-00)
Gransa x
GTO @t TF-2) x x x
Hert x x x x x x

42




1/10/2020

=

Toti 6. Parfomnance of 1l s uffvars ind experrmental saecions s e et locatons (NTEP) (contnosd) Tato . Partmane.of ik bencan cfars s expimental sl f s ft focsions (NTEP) (o
T Tomnce Tutgas B o Trate Toance Tty B P
[T - . "2 . - n - P
Song S o usiey FT2 I ™ o £ e 3 sty 15 £
Hetad (Bt TF-136) x x x x x Marauder
s x Marnoha (G0-0FR) x
] x x Modidan PST4GRE) x x x x
x ETY x x x
n T x x
2 Mcteiangeis TP-FSOPDR) x x x x
x x [——etr x x x
x x % x x Coympus (RAD-TF 48) x x x
¥ mwe x X ¥ Parmoun (PPGTF-AT) x x x x
¥ mm PRGTE. i85,
B PRGTF.135 x x x
) PPGTF.130
oo x x x PPGTF.100
] PoGe8e2 x x
K121 x PEG-GSD x
Ki2ac0 x x PaGPO! x
Hasnacky 31 Jocins)
Hingaom (081) By & &
Locnarss (LTR-FS0) x o 2 3
Masawo (T31) x x x x Lo

43 44

Taie 8. Poriomanc o e s iars s rpecimaia slecions o adie st focators (NTEP(arid) e . Porfomnce of e s 8 i slections & s et o (NTEP crtinsd)

— R T Y — S— T omtbaws e bewhan
T Foscn Entry S e ] Oty 1w EI sy Soing Summer 7] Quey 3
potsea x * x pes——— x x x x x
potanD Tengn (021) x x x x x
WOt Terpaton (OR21)
woTEs x x x Yoo x
WBTEE x x x T PRGTE-1ST) x x X
tan Dince PST$50T) x Trderstnek (T01)
actr 1 2 44) x x x x x x Tirkun 213 (PPG-TF-152) X x x
ket VIATF 1730) Tram10 2 58P () x x
Recoxees P e x Troniog 03T 269 56L) x x
Retecton (45} x x Tty (E5-TF 202082)

Regacte x x x U (5F 240)
Rt 2589 1.50) x x x Vllyin LS (PPG-TF-721 X x x x x
R oon (577308 8Ly way X
Rockwel LTP-TWUV) x x x x nans
oy BRXTRC) x x x x Wehia (PPGTF-181) x x
Satio (PSTS8AT) Koo (PPOTF 1) x x x
Screamed LS (PPG-TF-148) Enkies mariad wih 0 X indiile bas! avornge widor — e ——
St (5TF-308 361} x x x 13200 s 30798 ke Pk . >
Supemonic (PPG-TF-170) x X x x . x v e - " -
Sy (PSTEROS) x x e A S O
 Enn s an 2 1 - ok
Loy Tt .
(cantnusa

Tall fescue & Kentucky bluegrass mixtures

%

o x

Seeded September 2, 2010
September 24, 2010: 22 Days

Tall fescue + Kentucky bluegrass sod common in New Jersey and mid-Atlantic
90% Tall fescue and 10% Kentucky bluegrass (by weight)
Approximately 50% Tall fescue and 50% Kentucky bluegrass (seed count)

80% Tall fescue and 20% Kentucky bluegrass (by weight) ntuckyiblu'egfass s
Approximately 30% Tall fescue and 70% Kentucky bluegrass (seed count) g s L
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Mitigating summer patch damage: Tall fescue & Kentucky bluegrass mixtures

August 14, 2013
Brown patch

Kentucky bluegrass: Tall fescue & Kentucky bluegrass:
A05-361 Falcon V & A05-361

Tall fescue and K ky bluegrass mixture resea

mJTGERS Park, B.S., H. Samaranayake, and J.A. Murphy. 2017. Response of tall
fescue and Kentucky bluegrass mixtures to wear. Int. Turf. Soc. Res. J

Nen ey agiculurs 13(1):346.352

Expe

Park, B.S., H. Samaranayake, and J.A. Murphy. 2019. Tall fes
Kentucky bluegrass mixture research. Rutgers Turf. Proc. 50:251-257.

2018
Turfgrass Proceedings

The New sersey Turfgrass Association

in Cooperation with
Tu

wi
Rutgers Center for Turfgrass Science
Rutgers Cooperative Extension

Materials and methods: Tall fescue & Kentucky bluegrass mixtures

; Test area seeded in September 2010

Response of Tall Fescue and*Kentucky Bluegrass Four tall fescue varieties
Mixtures to Wear + Falcon V, Mustang 4, Justice, Greenk
o Two Kentucky bluegrass varieties

« Midnight Il (Compact-Midnight Type) and Blue Note (Comp: erica Type)
Two Kentucky bluegrass experimental selections

«  A05-344 (Shamrock Type), A05-361 (Mid-Atlantic Type)

Seeding rates: GOAL - Each plot receives ~ 2000 seeds/1.0 ft?

) pound (Beard

y by weight
Kentuck 000 s 2 000 sq ft?)
Tall -
Wear (RWS): Autumn 2011 (14 passes); Autumn 2012 (14 passes); Autumn 2013 (14 passes)
2011: 3.7 Ibs N/1000 ft2; 2012: 2.3 Ibs N/1000 ft?; 2013: 3.1 Ibs N/1000 ft?




Species population assessments

Twenty-four selected leaves from each plot were visually identified in July
2012, August 2013 and 2014.

Plots were divided into 1/3" sections and a device equipped with eight
vertically-movable-tines was positioned in each 1/3 section.

Tines were lowered to identify leaves.

Conclusions: Tall fescue & Kentucky bluegrass mixtures

Wear
Autumn wear had no effect on species composition

Kentucky bluegrass and tall fescue selection
Kentucky bluegrass cultivars capable of producing exceptional turf quality (e.g. Midnight II
and Blue Note) can reduce tall fescue composition of mixes well below 50%.

gl

‘Blue Note’ Kentucky bluegrass ‘Midnight II' Kentucky bluegrass
Compact-America Type Compact-Midnight Type

1/10/2020

-
(email) bradigy.s.p

Brad Park
(0) 848.932.6327
atk@rutgers edu
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