
Doing More with What 
You Have (Or Less) for 

Sports Field Management
J. Tim Vanini, PhD

New Dimensions Turf (NDT)
Optimum Turf Performance (OTP)

Buffalo, NY



Background
Cornell University -1991

Bachelor of Science –
School of Agriculture
Four-Year Varsity Letterman 
– Ice Hockey

Michigan State University 
Ag. Tech Degree – 1992
Masters of Science – 1995

1994 World Cup
U.S. Patent – Topdressing 
crumb rubber



Research Projects
Crumb Rubber 
Agron. J. 90:215-221.
ASTM - Safety in American 

Football - 1997 - p. 132-
144.

New Traffic Machine
Crop Sci 47(2):780-784.
Agron. J. 97:1153-1157.

Scotts Roundup Ready 
Creeping Bentgrass

Graden Machine

Mowing & Fertility Study
ATS-RS-07-0101

Variety Trial Study for Sports 
Field Grasses

System Study

Geostatistics – Precision

Turfgrass Management (PTM)



Sports Turf Managers of New York





Overview

The Fundamentals

Cost – Benefit Analysis

Numbers used in this 
workshop are there for 
talking points – Need to do 
your own research - Verify

Let’s interact and share 
ideas



Sports Field 
Management
Philosophy

CULTURAL 
PRACTICES

Mowing & Fertility
RESEARCH

What’s the latest?

DATA
Evaluation of wear
patterns on soccer 

fields, Inventory

ADMINISTRATION
Who’s on-board?



Homogenity Heterogenity

Each sports field has its own “finger print”



High (HM)

Sand Systems, Pest Mgt, Spraying  $$$

Medium (MM)

Irrigation, Cultivation, Pest Mgt?  $$

Low (LM)

Mowing, Fertility, Seeding, Cultivation?  $

Maintenance Levels



The Fundamentals



Mowing





Mowing
Frequency

Mowing
Height





Mowing at The Masters…Hmm






Mowing vs Primo





Mowing Summary

The importance of mowing - Height vs Frequency

Stripping – Do you necessarily have to do this? Maybe 
more efficient by cutting in a circle. 

The budget and costs

Primo – small vs large areas or labor intensive areas



Fertility



Essential elements 
for plant growth

Micro-essentialsMacro-essentials
Soil SoilAir / H2O
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Nitrogen

Controlling element for turfgrass
growth!

Chlorophyll, a. acids, proteins, 
nucleic acids, chlorophyll gun
3-5% plant biomass (dry wt. basis)
Balanced N fertility in plant important



All grasses are NOT the same 
when it comes to Nitrogen

Species Yearly N
Needs

Bermuda 6-12 lbs.
Zoysia 2-6 lbs.

Bluegrass 4-6 lbs.
Tall Fescue 4-6 lbs.

Ryegrass 3-6 lbs.



How do you know if your 
fertility is adequate ??

• Appearance of the turf
• Performance
• Soil or Tissue Test 

(conduct a soil test yearly to 
assess P, K, and pH)



Tissue Testing



Tools & Technology



MOWING HEIGHT AND FERTILIZATION STRATEGIES 
ON SAND-BASED SPORTS FIELDS DURING AND 
AFTER A 70-DAY RE-ESTABLISHMENT WINDOW



Summary of effects of mowing regimes and fertility treatments on a 
trafficked and non-trafficked perennial ryegrass/Kentucky bluegrass 
stand at the HTRC, 2003.

 
Treatments Cover Root Pull Cover Shear SH/CL Pl. Counts

% N % Nm Nm plants/100cm2

Mowing
3.8 cm Low 77 324 40 8 49 172

7.6 - 3.8 cm Grad. 81 368 41 8 53 166
7.6 cm Chop 73 357 37 7 51 157
LSD (0.05) 6 NS NS NS NS NS

Fertility
Urea 76 330 27 5 38 139

Urea 2w 74 383 34 7 47 163
SCU 68 305 32 7 48 172

RCU2 81 405 49 11 61 167
RCU3 92 397 66 12 70 203

RCUThin 69 278 28 4 39 145
LSD (0.05) 8 89 11 3 11 35

Games Simulated 0 0 34 34 34 34

6-Aug 3-Sep



Establishment Study 03
Cover Ratings

*  Every date was significant



Assumptions About 
Calculations

Keep it simple

Urea vs. PCU…no secondary and micronutrients.

Re-establishment time and money is the same for both 
applications – “Spot – treating” small areas.

Walking spreaders being used.

Full Time Laborer making $15/hr.



Calculations

Product Coverage

Labor

5X



Calculations



3” Mowing Height on 28 July

SCU PCU



Gradual (@1.5”)on 28 July

SCU PCU



MANAGEMENT THEORY PRACTICE

DATE June 1 - Aug 10 (70) June 23 - Aug 18 (56)

SOIL TYPE Sand, Construction ideal Loam, Heavy machinery

WEED 
CONTROL Basamid, soil sterilant None; plantain, goosegrass

SEEDING RATE
4#/1000ft2, Spreader, 

Good seed-to-soil, 
blankets

11#/1000ft2, Hydroseed,
hard pan from construction

MIXTURE
70% Kentucky bluegrass,
30% perennial ryegrass 

50% Hybrid Blue, 25% PR, 
25% Tall Fescue

MOWING
30 Days after germination

June 30, 1.5”
40 Days after germination

August 1, 2.5”

IRRIGATION In-ground Water cannon

FOCUS Small scale Large scale

The common denominator was FERTILITY



Fertility Summary

Balance of Nitrogen the key…

…but the delivery system – quick release vs slow release, 
What is the balance?

Tissue testing can be a more “exact tool” – turn around 
time is fairly quick.



0 5 10 15 20 25 30

High

High

Medium

Medium

Low

Low

Simulated Games with Acceptable Turf Cover

High Fertility
7# N/M/YR

$705

Effect of Fertilization and Mowing Frequency on Number of
Simulated Soccer Games with Acceptable Turf Cover

½ ½ ½ ½ ½ ½ 1 1
April May June July Aug Sept Oct Nov

Medium Fert.
Frequent

5# N/M/YR
$535

Medium Fert.
Infrequent
5# N/M/YR

$505

Simulated Soccer Games

Mowing Once per Week - $2,181

Mowing Twice per Week - $4,362

1 1 1 1 1
April May June July Aug Sept Oct Nov

Mowing Once per Week - $2,181

Mowing Twice per Week - $4,362

Mowing Once per Week - $2,181

Mowing Twice per Week - $4,362
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Overseeding



Non-
overseeded

Bermudagrass

Reality



Why overseed?

Biomass

Grasses to consider –
Annual Rye, Perennial Rye…



Supina bluegrass
Damp/moist, heavy, fertile 
soils

Sun to shade

*Athletic fields; Europe also: 
Tees/(greens), lawns

Medium-High

Mowing ht: 0.5-1.5”

2-6 lb N/M/yr

Irrigation-necessary during 
drought

Fungicides-prob. minimal 
req’ts

Diseases: Pink snow 
mold, (summer patch, $ 
spot)







PR – 10%
KB – 80 %
SB – 10%



High (HM)

Sand Systems, Pest Mgt, Spraying  $$$

Medium (MM)

Irrigation, Cultivation, Pest Mgt?  $$

Low (LM)

Mowing, Fertility, Seeding, Cultivation?  $

Maintenance Levels  
Other comments



What could be used as a 
“stabilizing” tool?





Magnification at 40x

Sand

Crumb Rubber





Crumb Rubber

LSD 11 14

-Vanini et al Mich St.



Sports Turfs Species and 
Crumb Rubber Comparison



Turfgrass comparison

Enters dormancy in early fall

Lacks the ability to fill worn areas

Bermudagrass Hybrid Bluegrass

• Optimal growth is spring and fall.
• Maintains growth during use.



Crumb Rubber 
in Bermudagrass



Crumb rubber significantly increased wear for all 
species.

Tifway and Rivera Bermudagrass had the best cover 
early in the season.

Bluegrass caught up to dormant Tifway and Rivera at 
the end of the season.

Quickstand had the least wear tolerance of all 
species.

Sports Turfs Species and 
Crumb Rubber Comparison

Results



ANALYSIS OF DIFFERENT MANAGEMENT SYSTEMS 
FOR SPORTS FIELDS IN MICHIGAN



System Study – Coming in July 04

Re-est. started on approx. 20 May 2003

Seeded on 2 June

6 Factors 
Grass – 50:50 mixtures – KB/PR or Sup/CB
Fertility – 2.5# N/yr vs 5# N/yr
Irrigation – No supplemental or 50% ET returned
Crumb rubber – None vs 0.5” – Rubber down by 3rd wk in July
Reseeding – None vs 50% of seeding rate
Core cultivation – None vs 2x/year

Traffic began 11 Aug - 112 passes with BTS at 
end of season



System

Cool/Cool 1 18.3 a 19.3 a 17.0 19.7 b 17.5 ab 0 c
Cool/Cool 2 9.0 b 17.3 a 14.7 15.0 c 12.3 c 12.3 ab
Cool/Cool 3 20.3 a 18.0 a 15.3 22.7 a 21.7 a 13.7 ab

Cool/Warm 1 21.7 a 19.3 a 18.3 16.3 c 18.7 ab 0 c
Cool/Warm 2 12.3 b 13.0 b 13.7 14.7 c 12.0 c 8.3 b
Cool/Warm 3 13.0 b 13.0 b 14.0 18.7 b 17.3 b 17.3 a

Days
No. of Passes

Accum. Passes 192 338
146

0 112 112 192
80 0112 0

365 469232 297

11-Nov

-----------------------------------------  Nm  -------------------------------------------------------------

2004

11-Aug 11-Nov 29-Mar 2-Jun 9-Aug

2003

1 93
0

Effects of different management systems on shear resistance 
using repeated measures analysis at the HTRC.

Means preceded by the same uppercase letter (within rows) and means followed by 
the same lowercase letters (within columns) are not significantly different at p > 0.05



System

Cool/Cool 1 A 18.3 a A 19.3 a A 17.0 A 19.7 b A 17.5 ab D 0 c
Cool/Cool 2 D 9.0 b A 17.3 a ABC 14.7 AB 15.0 c BCD 12.3 c BCD 12.3 ab
Cool/Cool 3 ABC 20.3 a BC 18.0 a D 15.3 A 22.7 a AB 21.7 a DE 13.7 ab

Cool/Warm 1 A 21.7 a AB 19.3 a AB 18.3 B 16.3 c AB 18.7 ab E 0 c
Cool/Warm 2 AB 12.3 b AB 13.0 b AB 13.7 A 14.7 c ABC 12.0 c CDE 8.3 b
Cool/Warm 3 CDE 13.0 b CDE 13.0 b BC 14.0 A 18.7 b ABC 17.3 b ABC 17.3 a

Days
No. of Passes

Accum. Passes

93
112

2004

11-Nov 29-Mar 2-Jun 9-Aug 11-Nov

2003

112

-----------------------------------------  Nm  -------------------------------------------------------------

0
232

112

297
80

192

365
0

192

469
146
338

11-Aug

1
0
0

Effects of different management systems on shear resistance 
using repeated measures analysis at the HTRC.

Means preceded by the same uppercase letter (within rows) and means followed by the 
same lowercase letters (within columns) are not significantly different at p > 0.05



System

Cool/Cool 1 A 18.3 A 19.3 A 17.0 A 19.7 A 17.5 D 0
Cool/Cool 2 D 9.0 A 17.3 ABC 14.7 AB 15.0 BCD 12.3 BCD 12.3
Cool/Cool 3 ABC 20.3 BC 18.0 D 15.3 A 22.7 AB 21.7 DE 13.7

Cool/Warm 1 A 21.7 AB 19.3 AB 18.3 B 16.3 AB 18.7 E 0
Cool/Warm 2 AB 12.3 AB 13.0 AB 13.7 A 14.7 ABC 12 CDE 8.3
Cool/Warm 3 CDE 13.0 CDE 13.0 BC 14.0 A 18.7 ABC 17.3 ABC 17.3

Days
No. of Passes

Accum. Passes 338
146

0 112 112 192 192
80 0

469
0 112 0

-----------------------------------------  Nm  -------------------------------------------------------------

1 93 232 297 365

9-Aug 11-Nov

2003 2004

11-Aug 11-Nov 29-Mar 2-Jun

Effects of different management systems on shear 
resistanceusing repeated measures analysis at the HTRC.

Means preceded by the same uppercase letter (within rows) and means followed by the 
same lowercase letters (within columns) are not significantly different at p > 0.05



Effects of different management systems on plant counts
using repeated measures analysis at the HTRC.

System

Cool/Cool 1 A 156  ab B 54 bc A 130  a A 156  abc B 45  de
Cool/Cool 2 A 181  a B 83 abc A 139  a A 177  ab B 83  bc
Cool/Cool 3 A 223  a C 109 ab B 160  a A 215  a C 109  ab

Cool/Warm 1 A 83   b B 33 c A 76  b A 114  bcd B 25  e
Cool/Warm 2 A 210  a C 76 abc B 134  a BC 89  d C 63  cd
Cool/Warm 3  168  a 121 a  130  a  130  bcd 139  a

Days
No. of Passes

Accum. Passes
0

12-Nov

460
146
338

360

2004

4-Aug29-Mar 2-Jun

-------------------------------  plants * 100 cm2  --------------------------------

192112 192
80 0

232 297

16-Apr

250
24
136

Means preceded by the same uppercase letter (within rows) and means followed 
by the same lowercase letters (within columns) are not significantly different 
at p > 0.05



Turfgrass cover percent on high fertility x crumb rubber x day
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Turfgrass cover percent on low fertility x crumb rubber x day
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Peak deceleration with irrigation x crumb rubber x day
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Peak deceleration without irrigation x crumb rubber x day
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Peak deceleration with core cultivation x crumb rubber x day
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Cultivation
&

Topdressing

What are 
you managing on
a sports field?



System Study Plots

No extra water or fertility No extra water or fertility

Extra Water Extra Water and Fertilizer



System 11-Aug

Cool/Cool 1 A  100 D 26  c B 57  b C 40  c B 60  d F 10  cd
Cool/Cool 2 A  100 D 60  a B 87  a BC 78  ab B 91  ab F 17  c
Cool/Cool 3 A  100 EF 42  b C 67  b CD 62  b B 87  b F 37  b

Cool/Warm 1 A  100 E  6   d D 28  c D 30  c B 72  c E  7   d
Cool/Warm 2 A  100 E 39  b D 57  b C 63  b B 82  bc F 18  c
Cool/Warm 3 A  100 D 45  b BC 82  a AB 87  a A 99  a D 53  a

Days 1
No. of Passes 0

Accum. Passes 0

11-Nov

 ---------------------------------------------------  %  ----------------------------------------------

2003 2004

11-Nov 29-Mar 2-Jun 9-Aug

93
112
112

232
0

112

297
80

196

365
0

192

459
146
338

Effects of different management systems on turfgrass percent 
cover using repeated measures analysis at the HTRC.

Means preceded by the same uppercase letter (within rows) and means followed by 
the same lowercase letters (within columns) are not significantly different at p > 0.05



System 11-Aug

Cool/Cool 1 100 26  c 57  b 40  c 60  d 10  cd
Cool/Cool 2 100 60  a 87  a 78  ab 91  ab 17  c
Cool/Cool 3 100 42  b 67  b 62  b 87  b 37  b

Cool/Warm 1 100  6   d 28  c 30  c 72  c  7   d
Cool/Warm 2 100 39  b 57  b 63  b 82  bc 18  c
Cool/Warm 3 100 45  b 82  a 87  a 99  a 53  a

Days 1
No. of Passes 0

Accum. Passes 0 338
146

112 112 196 192

459
112 0 80 0

11-Nov

 ---------------------------------------------------  %  ----------------------------------------------

93 232 297 365

2003 2004

11-Nov 29-Mar 2-Jun 9-Aug

Effects of different management systems on turfgrass percent cover 
using repeated measures analysis at the HTRC.

Means preceded by the same uppercase letter (within rows) and means followed 
by 
the same lowercase letters (within columns) are not significantly different at p > 
0.05 



System 11-Aug

Cool/Cool 1 A  100 D 26 B 57 C 40 B 60 F 10
Cool/Cool 2 A  100 D 60 B 87 BC 78 B 91 F 17
Cool/Cool 3 A  100 EF 42 C 67 CD 62 B 87 F 37

Cool/Warm 1 A  100 E 6 D 28 D 30 B 72 E 7
Cool/Warm 2 A  100 E 39 D 57 C 63 B 82 F 18
Cool/Warm 3 A  100 D 45 BC 82 AB 87 A 99 D 53

Days 1
No. of Passes 0

Accum. Passes 0 338
146

112 112 196 192

459
112 0 80 0

11-Nov

 ---------------------------------------------------  %  ----------------------------------------------

93 232 297 365

2-Jun 9-Aug11-Nov 29-Mar

2003 2004

Effects of different management systems on turfgrass percent cover 
using repeated measures analysis at the HTRC.

Means preceded by the same uppercase letter (within rows) and means followed by 
the same lowercase letters (within columns) are not significantly different at p > 0.05



Year 1

Factors Cool/Cool 1 Cool/Cool 2 Cool/Cool 3 Cool/Warm 1 Cool/Warm 2 Cool/Warm 3

Grass Mixture 490 490 490 3210 3210 3210

Fertility 350 350 700 350 350 700

Irrigation 0 184 184 0 0 184

Reseeding 250 0 250 1610 0 0

Core Cultiv. 0 360 360 0 360 360

Crumb Rubber 0 30000 0 0 30000 30000
 

Total 1090 31384 1984 5570 33920 34454

Systems

Costs for each system based on 80,000 ft2



Year 2 - 5

Factors Cool/Cool 1 Cool/Cool 2 Cool/Cool 3 Cool/Warm 1 Cool/Warm 2 Cool/Warm 3

Grass Mixture 0 0 0 0 0 0

Fertility 350 350 700 350 350 700

Irrigation 0 184 184 0 0 184

Reseeding 500 0 500 1610 0 0

Core Cultiv. 0 360 360 0 360 360

Crumb Rubber 0 0 0 0 0 0

Total 850 894 1744 1960 710 1244

Year 2-5 3400 3576 6976 7840 2840 4976
Year 1 1090 31384  1984  5570  33920  34454

5 Year Plan 4490 34960  8960  13410  36760  39430
Costs reflect purchase of product and do not include labor except for core cultivation. 
Irrigation reflects costs based on 2002 Michigan Rotational Survey
Core cultivation based on estimates from Lundberg, 2002.

Systems

Costs for each system based on 80,000 ft2



Summary of Crumb Rubber

Crumb rubber stabilizes the surface

Less inputs

Improves agronomical factors

Safer surface

The less the money in the budget, the more 
important crumb rubber is as a tool.  Consider it a 
capital improvement or ask for a gift from the 
boosters.



Other Factors To Consider



Think about Site Specific Management

“Fingerprint”





Two Local Lansing 
Soccer Fields

Clegg Data taken in 
Nov ‘03

Native Soils (sandy 
loam to loam)



Collecting Data



Collecting Data



Collecting Data



Collecting Data



Collecting Data



Number one challenge to managing 
athletic fields is CO$T!

http://www.turf.tennessee.edu

http://www.turf.tennessee.edu/Bermudagrass_mgmt.pdf

Costs of Managing a 
Bermudagrass 

Football Field in 
Tennessee

http://www.turf.tennessee.edu/�
http://www.turf.tennessee.edu/Bermudagrass_mgmt.pdf�




Summary of “Other Things”

Collect Data – number of activities (practice vs game field), pictures 
from the same spot, plant counts 

Work with your administrators

Maybe you just have to ”do less”

Plan out 2 – 3 years at high school areas

Slowly introduce these items

Have a game plan – A formal proposal or Contract it out ie) OTP 2 
cents/ft

Be persistent

Online resources



Sports Field 
Management
Philosophy

CULTURAL 
PRACTICES

Mowing & Fertility
RESEARCH

What’s the latest?

DATA
Evaluation of wear
patterns on soccer 

fields, Inventory

ADMINISTRATION
Who’s on-board?

Summary



Thank You
J. Tim Vanini, PhD

New Dimensions Turf (NDT)
Optimum Turf Performance (OTP)

Buffalo, NY

716 – 319 – 7495

tim@ndturf.com
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