


Performance Testing

 Utilized to evaluate athletic fields

* Driving Forces:
— Player Safety
— Field Playability




Performance Testing

* Player-Surface Interactions:
— Compaction
— Hardness
— Traction
— Uniformity
—Wear Tolerance
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Hand-held Sensors
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Field Measurements
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Variability

* Occurs when a measured quantity is different
across and between locations

Soil Moisture


















Measurable Variables

* Soil Moisture
* Soil Compaction L4
* Surface Hardness
e Turfgrass Health
e Shear Strength

* Turfgrass Thatch




Links Between Variables

Case Study: Oconee County H.S., GA

- Measured Variables
- Soil moisture (VWC)
- Soil compaction (PR)
- Turf quality (NDVI)
- Surface hardness (Gmax)
- Thatch depth
- Root mass
- 0-2 inch depth
- 2-5inch depth






Spatial Variability

PR

(Ibs. force)

m0-50

50 - 100
100 - 150
150 - 200
200 - 250

VWC (%)

250 - 300
300 - 350
350 - 400
B 400 - 450
I 450 - 500




Measurable Variables

Soil Moisture
Soil Compaction
Surface Hardness
Turfgrass Health
Shear Strength
Turfgrass Thatch

* Root Length and
Mass



Managing Variability

 Can’t be eliminated
* Proper cultural practices
* Increasing rooting depth/mass
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Journal of Soil and Water Conservation 2018

Irrigation Assoriation suggests the target catch
can D‘I_Jlq for tarfgrass and landscape areas be
between 65% and 75% for rotary irrigation
heads (Irrigation Association 2010).

The catch can DUlq method provides

Uniformity and spatial variability of soil waght on disribution wiformaity of
nurigation system, but it does not mdicate

1 1rri H 1 1 1 water infiltration or redistribution (Li and
moisture and irrigation distribution on Rk 200 Dukes <t 4L gmgmcg; a
natural turfgrass sports fields e

beconung more readily available to turfgrass
C.M. Straw, R.N. Carrow, W.). Bowling, K.A. Tucker, and G.M. Henry agers (Mecham 2001; Dukes et al. 2006;

Kieffer and O'Conner 2007;Vis et al. 2007;
Abstract: Emerging technology that couples spatial irrigation distribution data with spatial  Straw et al. 2016). It is not uncommon to
plant and soil property data may provide a more robust assessment of irrigation system perfor-  determine VWC DUlq of irrigated areas
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Improving the efficiency of

your irrigation system



Irrigation audit - Catch Can Method

* Assessment usually
based on a small
number of samples

* Measures
distribution
uniformity

* No indication of
“effective” irrigation
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Catch Can Method
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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
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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
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Irrigation Efficiency Audits
Sloil Moisture VS. Catch Can
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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

e Sprinkler or nozzle wear

* Mismatched sprinklers or nozzles



Water Cannons — Highly Variable
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Aerification
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Site-Specific Cultivation
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Areas of
high soil
compaction




Site-Specific Cultivation
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Aerification Issues

* Aerification methods vs. soil compaction
alleviation

* Aerification depth




Published December 28, 2016

Long_term EffECt Of Applied Turfgrass Science
Open-Spoon Aerification =y
on Plant and Soll

Properties of Community
Level Sports Fields

Chase M. St raw,.-* Rebecca A. Grub b:'_', Open-spoon aerfication.
Gerald M. Hen ry, Robert N. C dalrrow, - Long-term effect of open-spoon aerification was

= In 2013, 47% of sports turf managers reported using

minimal on measu red properties.

and Van Cline :
=Itis remmmendet_i th_at sports _turf Managers

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

* Aerificationevents-0,1, 2,3,o0r4
times/year — 2 year study






Solid-tine Aerification



Solid-tine Aerification

Compaction Layer
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Aerification Depth









New Sprayer Technology

Smithco Star Command
- Capstan SharpShooter
- Raven Envizio GPS Pro




Star Command System

On/off spray function controlled at nozzle tip
Any application rate from 0.4 gal/1000 ft?
Operating speed from 2 to 10 mph

Proper flow and pressure is maintained

No overspray

Records/Maps S
of applications |
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Precision Agriculture
https/doi.org/10.1007/511119-018-9593-2

@ CrossMark

Predicting spatial structure of soil physical and chemical
properties of golf course fairways using an apparent
electrical conductivity sensor

Rebecca A. Grubbs' - Chase M. Straw' - William J. Bowling' - David E. Radcliffe’ -
Zach Taylor? - Gerald M. Henry'

* Using soil EC to predict soil texture
differences

* Positive correlations between soil EC and
organic matter and soil pH




Increasing Root Length/Mass

» Wetting agents/soil surfactants

* Fertilizers, soil conditioners, and
biostimulants



Wetting Agents — Rooting Depth




Wetting Agents — Rooting Depth

Rooting Depth (mm)
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Wetting Agents

* Increase the uniformity of soil moisture
throughout the soil profile

e Retain soil moisture deeper in the soil profile

* Decrease fertility leaching which may
increase length of availability



Wetting Agents — Total N Leaching
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Wetting Agents — Total N Leaching

Total N (mg/L) Fertilizer Only

26 to 38% reduction -

MExpl HExp2 TExp3 HExp4 HEXp5 FExp6 HExp7 HNone

12-3-12 Fertilizer + Wetting Agents



Biostimulants

* Organic-based products that increase plant
health, improve root and shoot growth, and
enhance stress tolerance

* Active ingredients — amino acids,
humic/fulvic acids, seaweed extracts,
biochar, compost tea, enzymes, vitamins, etc.



Biostimulants - Seeding

Treated Non-treated




Biostimulants - Sodding

) on-treated
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Soil Conditioners + Fertilizers

Retain soil structure, increase water infiltration, and
encourage deeper rooting
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