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| don't make the
rules, | just learned
the rule book.



cience

It Is 14 years into the
21t Century. Let’s use
the technology.
Regardless, someone

will.



Renovation Projects f

= Country Club of Detroit, Ml - 2010

* Orchard Lake Country Club, Ml — 2012
= Shady Canyon Golf Club, CA - 2013

= |nverness Golf Club, OH — 2013

= Baltimore Country Club, MD — 2014
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Most Commonly asked Questions
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= Which creeping bentgrass do | choose?

= How do | keep the annual bluegrass out
of the...?

= Should | regrass or rebuild?
* How long before | can safely open?
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Renovation Principles |iw;

" You get one chance to rebuild.
= Your opening day is always
looming.

= The first ‘'season’ is the most
difficult.
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Standard USGA Putting Green




Standard USGA Putting Green
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greater susceptibility to LDS

=-Higher water contents in lower areas of greens —
most often where Black Layer occurs
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How do you irrigate the “hot spot”?

e Over-water?

e Under-water?
e Hand-water?

Rootzone




Hypothesis:

* Decreasing the depth of the rootzone
mix at higher elevations and
increasing the depth at lower
elevations will provide more uniform
soil moisture content across the
entire slope of the green



Modified USGA Green

Standard USGA Green




Sloping Green Research

Michigan
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TDR Probe Locations

Draintile Locations



Dry Down Cycle

 Irrigation withheld for a 4-5 day
period

* TDR Measurements taken
throughout the dry down period

* Tipping bucket — quantity water
drainage



Day 1: July 7, 2001

Volumetric Soil moisture content (%)




Day 4: July 10, 2001

Volumetric Soil moisture content (%)




V?h:e : lop\e; @ﬁwntly







Rieke Green Construction

OLCC August 2012




Orchard Lake CC, August 2012
Number fifteen green rebuild that used gravel layer depth to set
rade for rOOt Zone miX- Photos courtesy of Travis Fox




OLCC “Rieke” Putting Green
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Curtain

McGinnis — Texas A & M




Curtain

McGinnis — Texas A & M
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Orchard Lake Country Club, MI, April 2012

Sand-Capped (XGD)

Native Soil

Daniel and Freeborg, 1983

Sand

Drain Tile

sy of Travis Fox




Orchard Lake Country Club, MI, April 2012
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Orchard Lake Country Club, MI, April 2012




PC Drainage®
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Intfroduction

Seeding rate
Recommendations based on seed size

Guidelines for creeping bentgrass
Agrostis stolonifera
0.5to 1.5 1b 1000 ft2
22 to 66 seeds in?
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Introduction

Seeding rate on sand base rootzone

Benefits of lower rate
Rapid turfgrass plant development
Roots and shoots

Reduced disease and traffic stress
Increased air and sunlight for the plant

Reduced renovation cost



Table 1. Main and strip plot treatments for an
experiment to evaluate the effects of different seeding
rates and traffic initiation on A. stolonifera var. ‘V8’

quality. East Lansing, Ml.

Factor (split plot two-way factorial Treatment
with 8 replications)
0.125
0.25
Seeding Rate (Ib/1000 ft?) 0.50
August 2012 and to be replicated
in 2013 0.75
1.0
2.0
May
June
Traffic simulation (initiation) *
July

Control (no traffic)

Figure 1. Modified Jacobsen
PGM 22 with 116-golf shoe
spikes making four passes,
three times weekly.*
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Materials and Methods

= S —
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Chiorophyll Meter A
m
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Spectrum

Figure 3. Tools used to evaluate turfgrass ground cover, traffic tolerance, and rooting
strength. East Lansing, Ml 2012 and 2013



Table 3. Effects of seeding rate on percentage green coverage of turfgrass plot surface area. A. stolonifera var. ‘V8’
seeded August 8, 2012. Means and LSD comparisons; East Lansing, Ml 2012 and 2013.

Percentage green coverage of plot surface area (0-100%)

2012 2013
Treatment
Sept. 20 Oct. 26 May 5 May 29
43 DAS * 79 DAS 269 DAS 293 DAS
2.0 84 aV 87 a 92 a 06 a

1.0

/3 Db

/6 b

83 Db

91 b

0.75

Seeding rate

/3Db

/5D

8lb

88 Db

(Ib/1000 ft2)
0.50 61 c 70 b 74 ¢ 81c¢
0.25 43 d 56 C 59d /5d
0.125 37 d 51c¢ 54 d 71d
Significance * * * *

XDays after seeding: experimental site seeded on August 8, 2012.

YWithin columns, means followed by the same letter not significantly different based on LSD 0.05.
* Significant at the 0.05 level of probability and t NS = not significant at the 0.05 probability level.
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Figure 6. Showing plots at 58 DAS; October 5, 2012 East Lansing, Ml
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S odas | e od3das.
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o ' 38

Seeding rate in Ib 1000ft 2

Figure 10. Showing plots in replication Il at 58 DAS (left) and 93 DAS (right).

East Lansing, M| 2012



Table 5. Effects of seeding rate and traffic on NDVI (normalized difference vegetation index) of turfgrass plot surface
area. A. stolonifera var. ‘V8’ seeded August 8, 2012. Means and LSD comparisons; East Lansing, Ml 2013.

NDVI (x 1000)

Treatment May 8 June 4 July 4 Aug. 3
272 DAS* 300 DAS 330 DAS 360 DAS
2.0 619 ay 689 a 734 a 736 a
1.0 598 ab 687 a 730 ab 730 ab
?IziiggoRfigc)e 0.75 601 ab 681 a 716 cd /36 a
(S) < 0.50 ) 600 ab 677 a 723 abc 717 bc
0.25 568 b 659 b 718 bcd 701 cd
0.125 566 b 620 c 705d 684 d
Significance * * * *
May N/A? Ce56b ) | /713b N | /704b\
N June N/A 672 a \.706b / | [ 708D |
M July N/A N/A 731 a \717b /
Shome | WA | e | 73a | 70d
Significance * * *
SxT NS NS NS NS

*Days after seeding: experimental site seeded on August 8, 2012.
YWithin columns, means followed by the same letter not significantly different based on LSD 0.05.

* Significant at the 0.05 level of probability and NS = not significant at the 0.05 probability level and Z N/A = No ratings recorded for given dates
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Table 7. Effects of seeding rate and traffic on chlorophyll index of turfgrass plot surface area.
A. stolonifera var. ‘V8’ seeded August 8, 2012. Means and LSD comparisons; East Lansing, Ml 2013.

Chlorophyll Index
Treatment May 8 June 4 July 4 Aug. 3
272 DAS* 300 DAS 330 DAS 360 DAS
2.0 161 aV 211 a 198 a 209 a
1.0 159 ab 209 a 195 a 210 a
Seeding Rate 0.75 159 ab 208 a 193 a 205 ab
(Ib/1000 ft2)
(S) 0.50 148 b 199 b 192 a 200 b
0.25 132 ¢ 191 ¢ 183 b 190 ¢
0.125 130c 174 d 175 ¢ 179d
Significance * * * /i\
May N/A? 185 ¢ 181b /190 be)
Traffic Initiation une /A 201 b Q&L V ( 189 ¢ )
m July N/A N/A 197 a \ 196 b/
e N/A 211 a 199 a 221a
Significance * * *
SxT NS NS NS NS

*Days after seeding: experimental site seeded on August 8, 2012.
YWithin columns, means followed by the same letter not significantly different based on LSD 0.05.

* Significant at the 0.05 level of probability and NS = not significant at the 0.05 probability level and Z N/A = No ratings recorded for given dates




Table 8. Effects of seeding rate and traffic on turfgrass rooting strength/soil
cohesiveness. A. stolonifera var. ‘V8' seeded August 8, 2012. Means and LSD
comparisons; East Lansing, MI.

Shear Vane Index (Nm) X
Treatment 2013 Aug. 3
360 DASY
2.0 15.8 a
1.0 149 b
Seeding Rate 0.75 14.4 b
(Ib/1000 ft2)
(S) 0.50 13.6¢
0.25 12.0d
0.125 10.8 e
Significance *
May 12.4 ¢
June 13.2¢c
Traffic Initiation
(T) July 14.0 a
Control
: 14.6 :
No Traffic ? Figure 11. TS2-M
Significance * Shear Vane Tester
SxT NS

*Newton meter of force (torque) required to shear the soil rootzone (ASTM, 1984)
YDave after ceeding: exnerimental site seeded on August & 2013
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August 3, 2013
750
725 Seeding Rate
(Ib/1000 ft2)
700 m0.125
NDVI m0.25
(x1000) 675
m0.5
650 mO0.75
o1
625 m2
600

May Traffic June Traffic  July Traffic No Traffic

Figure 13. Interaction effects of seeding rate and traffic initiation on NDVI
(normalized difference vegetation index)of turfgrass plot surface area. East Lansing, M.
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August 3, 2013
230
220 Seeding Rate
(Ib/1000 ft2)
210
m0.125
Chlorophyll 200 m0.25
Index 190 m0.5
mO.75
180 91
170 m2
160

May Traffic June Traffic July Traffic ~ No Traffic

Figure 15. Interaction effects of seeding rate and traffic initiation on chlorophyll index
of turfgrass plot surface area. East Lansing, Ml
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August 3, 2013
16
Seeding Rate
(Ib/1000 ft2)
14
m0.125
Newton H0.25
meter 12
(torque) m0.5
mO0.75
10 o1
m2

May Traffic June Traffic July Traffic ~ No Traffic

Figure 16. Interaction effects of seeding rate and traffic initiation on turfgrass rooting strength
and soil cohesiveness. East Lansing, M.
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Table 2. Main plot and strip plot treatments for an experiment to evaluate various cultural regimes to expedite turfgrass

establishment during renovation. East Lansing, Ml

Treatments
Factor Level
1 0.05 Ib N/1000 ft? Applied @ 7-d
.. intervals fall 2013.
Fe rtl I 1Zer: 2 0.10 Ib N/1000 ft2 Continued in 2014
Liquid Urea 46-0-0
3 0.15 Ib N/1000 ft?
Plant Growth Regulator: 1 06floz/1000ft> | Applied @ 14-d
’ intervals starting in
. © i ]
PrimoMaxx® (trinexapac-ethyl) 5 None 2014
: ) 1 0.15in (-0.01in)
Mowing Height: HOC reduced unti
Initial Height of Cut (HOC) ¥ 2 0.2 in (-0.025in) 0.125in
1 Bi-monthly
. . Initiating spring of
Vertical Mowin
5 2 None 2014
1 3x per week o _
Traffic Simulation Initiating spring of
2 None 2014

W Mowing done 3x per week in 2013 (with no reduction in HOC), eventually increasing to 5x per week in 2014
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Which creeping bentgrass do | choose?

How do | keep the annual bluegrass out of
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Créeping bentgrass Varieties

e Pre 1990
Seeded

Seaside
Penncross
Penneagle
Pennlinks
Putter

Vegetative
Toronto

Cohansey
Washington

e Post 1990

Crenshaw

Provadence
SR 1020

Post 1996
A series (PSU)
G series (PSU)
[.-93

*Post 2005

Declaration

007

Memorial
Alpha

T-1

Tyee

Pure Distinction
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L, TURFGRASS EVALUATION PROGRAM

NTEP.ORG (HOME)

Turf In

PLEASE HELP PLAN OUR NEW TALL FESCUE TRLAL!

All NTEP <ris

| 200610 Ev . Blueprass Report-Fosted s

= -

Data

Salect A

2010 Tall Fescue Report-Posted

| Turfprass Species

|2010 5. Aupustinegrass Report-Posted

* .
Seledt A State

N En.hunr:.ing the Erw!mnma-nr Thmugh Rasearch®

The National Turfgrass
Evaluation Program (NTEF) is
designed ta develop and
caardinate uniform evaluation
trials af turfgrass varieties and
pramising selectians in the
United States and Canada. Test
resulis can e used by national
companies and plant hreeders to
determine the broad picture of
the adaptation afa cultivar.
Resulis can alsa be used 1o
determine if a cultivar is well
adapted ta 2 local area ar level
af turf maintenance. For mare
information see Infonmation or
Contact Uks.

search

W Seanch e wel
o Search this site

| Smanch |

Latest News

Beptembaer 15 2011 wem

NTEP's September newsletier is now
availanle. Find the mast recent and
past issues af our newsletter in our
Alsa, you can now connect with NTEP
on Facebaalk 'i_. Flease keep in
taouch with what is happening with
NTEP!

August 31,2011

MTEP's newest Kentucky bluegrass
trizl has been assembled and mailed
ta caaperators for planting. Read
mare ghout this new trial in oor Mews
Raooim.

June 22,2011

MNTEP's June newsletter is out! Read
in our Mews Room. Also, information
and application forms for the
upcaaing 2011 Mationz]l Kentucky
Bluegrass Test are now available in
aur Mews Rooan,
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About Us | Latest Data | Previous Data § State Data | Onsite Data | Membership | Contact Us |
Turf Initiative

E:

data information

¢ Interpretation of Resulls
e e ¢ On - Site Testing Info.
¢ State Data ¢ Help on Printing Tables
¢ On - Site Testing Dats ¢ Company Contacts
o Turfgrass Vaneties
L t t R rt For Latest ! ¢ Custom is
search
@Search the wed
- Search this site
Saasch)
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Help Printing Tables
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{nat for publication)

Cool Season Girasses updated 10,7011

MNTEPMo. 11-140
2004-10 Final Report
Ky . Bloegrass

Poa prafcnsis

NTEFP™o.11-8

2010 Repart

Tzll Fescue

Festuca arundinacea

Mational NTEPNo.11.3
Fineleaf 2010 Pragress Repart
Fescue Fine Fescue

Text - 2008 Festuca spp.

NTEPMNo.11-2

2010 Pragress Repart
Hentprass

Agrossis spp.

Mational
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Test - 2003

TFairway Tes

Mational
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NTEPNo.11-1
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TABLE 1A.

C Ing Bent NTEP
MEAN TURFGRAS® QUALITY PMTINGS OF BENTGRASS CULTIVARS GROWN OM 1/
A GREEN AJ FIVE LOCATIONS IN THE U.5. FOR AMMI GROUP 1 =%/

2010 DATA

NAME

PST-0J0
ADE - TONZ

DECLARAT ION

PIMN-UP (HTM)
PROCLAMATION (LTP-FEG)
BARAACUDA (MVS-AP-101)
SAP - 1GMC

AFM

VB

AUTHORITY

VILLA

SAP-1BLTA3

PEMMN A-1

ALPHA

T-1

PEMM A-2

SR 7200

L-83

PENNCROSS

LSD WALUE
C.V. (%)

TURFGRASS QUALITY RAATINGS 1-9;
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Questions?



