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Main objective

To elucidate strategies for management of red fescue greens for optimal
playability and sustainability

Sub goals

1. To determine the influence ofrigation strategies and seasonal fertilizer distributicon
turf quality, playability and competition frofRoaannua

2. To clarify the impact ahicreasednowing height, mowing frequencyand to what extent
mowing can be replaced by light weigbtling on a mature golf green with a
predominant cover of red fescue.

3. Toinitiate a study orthe long-term effectof a weltdefined and widely usedompost
6 WDNEBE Sy adbtEofedr inkthe topdessing sanon turf quality, colonization of
mycorrhiza disease incidence and competition agaiRsaannua

4. To actively disseminate results to the golf industry through one article per year in the
Nordicgreenkeepemagazines, two scientific papers in peeviewed journals, antivo
workshops /seminar®on fescue management
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OUTCOME?

OF

RED FESCUE
MANAGEMENT

GUIDELINES BASED ON
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Reference group

i 1 March 2012:
Copenhagen University

i 28 June 2013: NIBIGndvik §

I 4 July 20145SmgrumGC,
Copenhagen
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FINANCE BUDGET

Funding kSEK

2011 2012 2013 2014 2015 Sum
STERF 300 600 600, 650 300, 2450
Bioforsk: Depreciation and machinery 15 130 100 100 345
Copenhagen University (free hours) 20 10 15 50 15 110
Smgrum GC (P. Rasmussen's work) 14 14 14 28 28 98
Hast AS, Norway
(Rootzone materials and topdressing) 33 33 66
Solum Group, Denmark
(Rootzone materials and topdressing) 33 33 66
Lindholm Maskiner AB
(Free rent of light weight rollers) 15 30 30, 75
Svenningsen Maskiner
(Free rent of triplex mower) 23 45 45 113
TOTAL 453 895 804 828 343 3323




Subproe|ct3: Effects of two different
rootzone mixturesand topdressing
materials on red fescue performance




DRAINAGEOFBOGS FOREAT
HARVESIS NOTSUSTAINABLE

A Global‘lythe'"pool of-earbonin peatlandsisabout
the same as inhe atmosphere :

A Drainaget peat harvestand/or cultivationstands
for abouth %of CQ em|SSS|on$n Norway



Composted

garden waste:

A A valuable resource

A Replacement of
peat




OBJECTIVES

To determine effects of Green Mix garden compost in tte®tzone
and/or topdresssandduring growntin and maintenance of red fescue
putting greens

1. To clarify effects on Green Mix compost swil texture and
physicd conditions, notably infiltration rates

2. Toquantify the potential of Green Mix rootzoneandtopdress
to reduce thefertilizer requirement duringgrow-in and
maintenance.

3. Toclarify the effects of Green Mix onsual quality, playing
quality and competition fromPoaannuaon fescuegreens

4. Tostudy natural root colonization byycorrhizaon compost
amended and peaamendedrootzones
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EXPERIMENTAIREATMENTS

Factorl: Rootzoneat establishementin Aug. 2011
A. Peat USGAsand + 17% (v/v) peat, humification class 6 (von Post)
B. Green Mix: USGAsand + 17.5% garden compost

Factor2: Topdressingsand étarting in spring 2012)
1. Straight sand0.2-0.8 mm)
2. Green Mix Topdress: 0:2.8 mm+ 10 vol % garden compost

Randomizedompleteblock design,four blocks(replicateg
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CHEMICAISOILANALYSESFROOTZONE
ANDTOPDRESSINGATERIALS

™o

Rootzone Topdress
Peat Green Mix | Straight sand | Green Mix
(Hast AS) (Solum)
Ignition loss, % 2.85 2.63 0.10 0.95
CEC,meq/100 g dry soill 3.0 5.4 0.3 5.3
Total C, % of DM 15 1.9 <0.5 0.58
Total N, % of DM <0.1 0.14 <0.11 <0.11
Mineral-N, mg/100 g dry soil 0.06 3.00 0.17 3.2
pH (H,0) 5.6 7.8 6.5 8.0
P-AL, mg/100 g dry saoll 1.7 6.4 <1.0 5.9
K-AL, mg/100 g dry soil 2.3 25 <2.0 24
MgAL, mg/100 g dry soil 2.4 6.8 <1.0 4.9
CaAL, mg/100 g dry soil 14 95 <10 111
Na-AL, mg/100 g dry soil 2.2 3.1 <5.0 <5.0
Cu, mg/kg dry soil 0.26 1.3 <0.20 0.84
B, mg/kg dry soil <0.10 0.56 0.36 <0.10
Fe, mg/kg dry soil 6.7 2.5 10 3.8
Mn, mg/kg dry soil 4.5 0.60 <0.50 <05
Zn, mg/kg dry soill <1.0 6.7 <1.0 4.4
<0.2 <0.2 <0.20 <0.20
I

Mo, ma/kg dry soil
J




ROOTZONEEXTURE
(GRAINSIZEDISTRIBUTION

Coarse Medium |Fine sanq _.
Gravel>2 - I | Silt 0.002

sand 0.62 |sand 0.20.6| 0.06-0.2
mm o 0.06 mm

2.1 221 52.2 21.5 1.7 0.9
1.3 11.9 61.2 21.5 3.2 0.9

Note: The composted garden waste in Green Mix contains
not only organic matter, but also fine mineral particles !

Implications ?
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SEEDING ON
17 AUG. 2011
Seedmixture

%
Slendercreepingred fescue

Cezanne 38.8
Chewingdescue Musica 19.4
Chewingdescue Bargreen 19.4
Chewingdescue Calliope 19.4
Poaannuaunspecified 3.0

Total 100

Seeding rate: 3 kg per 100°m
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Fertilizer ratesto peat-amended
rootzones during grow-in
17 Aug 015 Nov. 2011:

kg per 100 m2
Weekly inputs,
Preseeding organic liquid or
fertilizer granuar Total
N 0.85 0.80 1.65
P 0.10 0.11 0.21
K 0.75 0.67 1.42

BASEDON THESOILANALYSES ANPRELIMINARBDATA,
FERTILIZERIPUTS DURINGROWIN WEREREDUCEBY
50 %ON GREENMIX ROOTZONES
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Grow-in, 2011

Greentix Photo shows
Fieldemergenceafter two
weeks

1 Sep. 2011

GreenMix

(Beforestarting with different
fertilizer level9

GreenMix




Grow-in phase
Developmentof turf cover
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MAINTENANCBFYOUNGGREEN, 2012

fle

Same typeandamount of fertilizer to all plotgkg/ 100 m2:
The fertilizer plan said : :M4.30 P. 0.6 K:1.08
Liquid fertilizers: Arena CrystalGreenmasted 0-0-10.

Topdressing according to experimental plan) every second week from 24 A
to 10 Oct. (13 times) 5 A o
-n®co YY O[] KYHDVU alyR LISNJ RNbaaAy
Aeration with 6 mm solid tines three times (23 April, 5 June, 14 Aug.)
Mowing: To 5 mm three times per week.
Wear / rolling: 2 runs per week from

early July to early Oct:
Equivalent to 20000 rounds of golf
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Turfgrass general

RESULT3012:
VISUALTURFGRASJUALITY1-9)

appearance, 1-9
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Gmix + Gmix

Gmix + Gmix

Peat + Sand
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ROOTDEVELOPMENAND
NATURAICOLONIZATIOBYMYCORRHIZA

% of roots colonized by mycorrhiza
18 Oct. 5June

2011 o012 18 0ct. 2012
Peat 2.1 0.9 21.6
Green Mix 1.9 1.2 58.7
Sign. ns ns orx




Green speed and surface hardness, 2012
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Winter 2012 -2013:
100 days of ice encasement







N inputs to all plots in 2013

0.25
Springrepair: 1.37 kg Total: 2.07 kg N/2100m2

0.20 (Doesit make makesenseto
~ 0.
= talk aboutred resuceas a
o low-punt species irthe
S0-15 repair situation ??)
o Summer
o
Z0.10
_@ Autumn

0.05

15.apr 13.mai 10.jun 08.jul 05.aug 02.sep 30.sep 28.okt
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Rootzone GreenMix
Dressing: GreeMix

RootzonePeat
Dressing: Straight sand

Rootzone Peat ' Rootzone GreenMix
Dressing: Greellix | Dressing: Straight sand
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Turfgrasgeneralappearance

S
=
=
=

OFRP NWDKMOUIUGIO N

Visual turf quality 2013
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1 Oct 2013



Observationsof playingquality in 2013

Hardness
Gravities 2.25kg Ballroll,

hammar cm (3 obs.)

(6 obs.)
Main effect of rootzone
Peat 65.4 112
Gmix 72.1 108
P-value 0.0007 0.14

Main effect of topdressing

Sand 69.0 107
Gmix 68.5 113
P-value >0.15 0.062

A Firmer but slower greens on Green Mix than on peat-amended rootzones
A Improved green speed after using Green Mix topdress



2014
VISUAL TURQUALITY

(AFTERA MILDWINTER

.01.2014 27.03.2014 26.05.2014 25.07.2014 23.09.2014 22.11.2014

Visual turfquality
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—e—Peat + Straight Sand —e—Peat + Green Mix
—e—Green Mix + Straight Sand—e—Green Mix + Green Mix
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Visual quality / density, July 2014
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