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Frecision 1urrt ivianagement:
Turf Quality vs. Inputs

Zone of maximum efficiency through Precision
Highest turf quality for the least inputs
Small margin of error
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Basic Premise of PTM

« The basic premise of PTM is site-specific

management
B
 Applying inputs (water, fertilizer, etc.) only
where needed, when needed, and In the
amount needed

b

* Fosters more precise and efficient
application of inputs
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Basic Premise of PTM

e Management at a smaller scale than
current practices

(= RIRES P‘“Ié VETE iR SRR [
« Can be applied to golf courses, athletic
flelds, and sod farms
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Precision Turfgrass Management

 Requires intensive site assessment

 Necessary tools:

— Sensor technology in mobile platforms
capable of spatial mapping on a high
density grid

— GPS (global positioning systems)

— GIS (geographic information systems)
 Produce maps



Spatial Variability

A primary reason for spatial mapping of soil and
plant parameters is to determine spatial patterns and

variability, especially of soil compaction and water
o JEFFRHTRYIYE BURPRLEL G IS 4 A PR
AR,k E Rl g Jﬂ'ﬁ»ﬁ'ﬁﬂ'?ﬁ B




Toro Precision Sense 6000™
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e Data acquisition unit — produces detailed
maps
— 1 % hours to map one whole golf hole
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ArcView data analysis & interpolation by kriging — a method of

interpolation which predicts unknown values from data observed at
known locations using distance-weighted averaging
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Precision“Sense pI’OCESSI data collection, analysis & implementation

. { Pri Data Products (Google Earth format
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Field Implementation
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5 * Irrigation corrections made from audit e M
* Irrigation management zones defined ] o .
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Irrigation Efficiency

 Background: F FJ

— Golf courses often require excessive
amounts of irrigation water to maintain
adequate turfgrass playability and
aesthetic quality, because most
Irrigation systems are outdated,
iImproperly installed, and/or infrequently
checked for water application
uniformity

Qkiﬁ%P*ﬁﬁgﬂu@ﬁrauwﬁg
i P A [ S
SECUEE BT I A A R



http://www.google.com/url?sa=i&source=imgres&cd=&cad=rja&docid=oXQNbZAMeCJFNM&tbnid=3OK8vn1K99TrwM:&ved=0CAwQjRwwAA&url=http://www.hdwallpaperspics.com/water-drop-pictures.html&ei=j03TUdX8JoS88wTi7oCQDg&psig=AFQjCNFSX_Aujq6IjSKKLuLvaSugrglDcQ&ust=1372888847702508

Irrigation Efficiency

Requires timely and accurate site-specific
Information

—%E;l Y Eﬁj‘ﬂlﬁ&’ﬁ%p fﬁ R IRV

rnvolves the application of water where needed,
when needed, and at the amount needed

W ZFEVER | USRI R %ﬂ]ﬁ;lpfjﬁﬁ 5 S
oy g g g
Results in irrigation management at a smaller scale
(down to a single irrigation head or less)

(R0 2 [0 | SRS SR R N (2] B RN EERE RS R D)
Dependent on detailed site-specific information

obtained through intensive site assessment to
account for spatial variability
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Current Approach - Catch Can
Method

« Assessment usually
based on a small
number of samples

7 (SR L DRE o
 Measures

distribution
uniformity

i BV 5T At S
 No indication of
“effective” irrigation
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New Water Audit Approach

« Two Phases: Jif#Er

— Assessing the system for optimum
performance

7 A | S I
— Assessing for spatial variability of system
water application or soil distribution

Fﬁi I'F‘,PE“N@ seak VI [HY 4 5] fif| i 2 e ! 1%
e Soil moisture assessment under drier
conditions. Mapping wall to wall.

TR AR B @JE%@F:’II'F“I o fli— H=pl- T
e Includes: frlJ?f,
— Whole system assessment = 5k
— Head by head assessment [li— [EipE={}— [EigH
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New Water Audit Approach

Soil Moisture - % VWC
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Head-by-Head Evaluation
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Red flag limits can be set for VWC N
parameters that would ID heads not eV\_/
operating within prescribed limits. lrrigation
Each quadrant can be evaluated to  Audit
determine direction of water

distribution

Mean VWC
0-15 15-30 30-45
45-60

424 315 17.3
19.9

Ibution ar
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New Water Audit Approach
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ID of Easily Correctable
Problems

When a proﬁ%ﬁhéa{j |s.l:[|Sr HQL(EJ : ld
investigation IS Conducted to determlne:
,sl, THIREFE PRI~ a2 = R - e
ncorrect schedullng ﬁﬁﬂpw FE
sLocalized dry spot % R R,

*Head alignment P BRI R

*Head not operating f&pg-+

*Head spacing [ ]

*\Wrong nozzle size ﬁﬁfﬂpmpﬁ

Sprinkler or nozzle wear FES ETF e
Mismatched sprinklers or nozzles PR ) T
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Current Sampling Practices

» Random soll g W T e
sampling &
FErdd 4 Fuis :

* 10 to 20 soll
samples taken over
a given area
Ti?ﬁ%{f‘i“ﬁl[%% 10-20%: %

 Does not take intc
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* A composite sample
Is created

g (W G RV
A sub-sample is

analyzed for texture
and nutrient content

W57 ) FTEVEY A IR ST £ B
Fertility :
recommendations are

made based on the
composite sample
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Site-Specific Fertilization

 Golf course holes are mapped with the Toro
Precision Sense 6000 when the solil is at field
capachy

—+ IR YR T P R B SRE (1 H [ Toro
ense GOOOEW‘B}@E#%FE%F ﬁl L

— Field capacity is the water holding capacity in the
field after water drainage due to gravity

— TR R Rl B PP g [ BB R Y I -
e Soil moisture maps in conjunction with NDVI
maps are used to create soil texture maps

+ B2 == NDVI %ﬁauaﬁp R BT
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Site-Specific Fertilization
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Site-Specific Fertilization

NDVI — Normalized Difference Vegetation
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Site-Specific Fertilization

o |dentify Site
Specific
Management
Units (SSMUs)

B BB
£} B (SSMUS)

 Allow for
variable rate
fertilizer

application
F R Rl G PP
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Current Sampling Practices

 Golf course superintendents don’t check soll
compaction levels on aregular basis

) B ST EARETT  ERAR ERASA T I
— High time/labor/cost requirements to sample
— Rl NI R T RS S R
 Soil compaction meters can be expensive and
difficult to insert into the soil surface

+ BATAEPOEI B T ISR EL o B ST S A
o Athletic field managers only take Y2 dozen

samples on a field to determine overall soll
compaction
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Previous Sampling




Site-Specific Cultivation
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Site-Specific Cultivation
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Site-Specific Cultivation
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UGA Soil Compaction Research

Evaluating timing and
frequency of

cultivation events on | ‘L_=
soil compaction l I o

o T (ER AT A RS | ‘ |
Ry

4 soil-based athletic
RS [Fl BT - .

Map each field prior
to cultivation
treatments
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Cultivation Treatments
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UGA Soil Compaction Research

 Each field will be mapped again during
the fall and again the following spring

SEFR T TS RS [HR TSR
 Maps will be compared back to those

created at trial initiation to determine
the efficacy of each treatment
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Conclusions

Precision Turfgrass Management

MRS

|3 A

offers another management tool to turfgrass managers
seeking a greater understanding of spatial variability of their
site and the implications for resource needs

ERETPY AR © EVERA bl BERAUATEI T 2 R S EREY P RV T
'ﬁi—ﬁz‘,’:’?ﬁ/ 2 EJ %\[Ekbﬁ[ﬂy%r 'Fhl‘g’:_f‘ﬁ j—EJJ i a

The PTM area will develop over EI e, Wlth new technologies
iIncorporated

A R B PR P B 2 e
However thereis con3|derable potentlal for this concept at
the current state-of-the-science to address efficiency
guestions related to inputs of “where, when, and how
much" on a more site-specific basis than current practices
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