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Adapted nutrient-maintenance
related to sampling and existing seeds

As you walk down the fairway of lif
you must smell the roses,
for you only get to play one round.

Ben Hogar

Thomas Fischer - International Technical Support

Vita - Thomas Fischer
« 48 years old, married, two daughters of 16 and 18

Horticultural and commercial education, since 1994
working for Scotts

Golf-Operation-Manager IST/GMVD since 2003

Consultant fo’&?olf-courses, sport-fields and sraping *
e. g. in D/PL/A/CH/EST/MA/TK and technical suppog S
in Germany and foreign countries

Teacher at the greenkeeper-education in Kempen
Secretary of the GVD district East

Publications in Greenkeepers Journal, campos,
Meyer GalLaBau diary et al.

Arrangements of turf-seminars with leading turésialists like Dr.
Beard, Dr. Bernd Leinauer et al.

« Own Web-Site www.golf-infos.de (Turf Internet-Adis-Book
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Elements useful for turf - N

*Nitrogen (N)
e Improves vegetative growth (leaf and stems)
« Better recovery after mowing and mechanical work
« Importing function in chlorophyll-process
« Synthesizes amino acids which form proteins

« Effect on uptake of other nutrients

Elements useful for turf - P

*Phosphorus (P -B;)
« Stimulates root-growth (root-forming)
* Responsible for generative growth (Poa annua)
« Forming parts of DNA and RNA
« Part of photosynthesis-process

« Essential for cell division




Elements useful for turf - K

*Potassium (K - KO)

Increases heat-, cold- and

stress-tolerance

* Regulates water uptake and

tugour in plant-cells

« Catalyst for Iron uptake

N-Fractions
¢ Quick Release « Slow Release
« Nitrate * Urea

« Leaching (!) « Methylen-Urea
* Fraction I, I, Il

« Non-acidifying product
ying p « Coated Urea

« Increased disease activity especially
Fusarium patch and Take All patch  * IBDU

« Increased coarse grass invasion such
as Annual Bluegrass

« Increased thatch build up

« Increased grass growth
- soft, lush conditions

« Ammonium
Source: www.gcmga.co.za/

Even, regular growth over a defined period!




N-Fractions

B Ammonium

O Urea

B MU - short chains
B MU - middle chains

Release

B MU - long chains
O Total

Time

Scotts Resin Coated Controlled Release Fertilize

A continuous release of
nutrients during the stated
longevity

Effect of temperature on N-release

« Nitrification-rate
«0°-5°C Linear rising
«5°-35°C Re-duplication every 10° C
«>40°C Reduction
«>15°C  Min-temperature for
reaction of organic N
* Temperature adapted N-release
from fertilizers
« Spring Starter 16+0+16
* NK 19+0+19

Reference: Turfgrass Soil Fertility and Chemical Rewts. R.N. Carrow u.a. John Wiley. 2001. Page 186.

Rising heat-stress toleranc

Rising N-amount




Practice-tip!

Reduction of mowing-height
from 4 mm to 3 mm

enhances soil-temperature

in 5 cm root-depth for 3° C!

Increasing soil-temperatures
effect the root-growth
negative!

Reference:Mowing Effects on Root Production, Growiitl Mortality of Creeping Bentgrass. Crop Scieviok 42. 2002. Page 1250

Improved Root development




Potassium Cycle — Part 1

« Fertilizer:

« K provided by fertilizer.

« Quantity and type can be managed and will impad€ @ycle and efficiency of plant uptake]
« Timing is important

« Soil Solution K (0.1-0.2%):

« Affected by fertilizer inputs, PLUS soil K basedds, soil type and environmental conditior|s
« Easily taken up by plants (needs to be replaceidehangeable K)
« Can contribute to salinity stress

« Readily leached with heavy rain

* Exchangeable K (0.9-1.8%):
« Kis on CEC sites on clay SURFACES
« Higher K levels for soils with higher CEC

Potassium Cycle — Part 2

* Non-Exchangeable (1-10%):
« Kions fit between layers of crystalline clays +dfected from normal exchangeg
that occur on surfaces)
« K added as fertilizer may enter the clay interel@yand become fixed by
electrochemical attraction to clay
* Mineral K (90-98%):
« Kis part of field-spars and micas

« K is released extremely slowly over many years

« Minimal K contribution for plant need

Improved wear tolerance — K input

Wear tolerance at 0 kg K/100m?2 = 100
Turf: Creeping Bentgrass Green: 180 kg N/Ha applied

Relative wear tolerance

K applied (Kg /Ha)




Potassium Fertilization

» Over-application
« Inefficient K use

« Loss out of soil system (leaching, run-off)

« Luxury consumption (beyond plant needs)

* N, Ca, and Mg deficiencies or restricted uptake

« Potential fertilizer burn

« Increase in salt levels

Dual action: Slow release K

¢ Increased stress tolerance
« Stronger grass plants
due to slow release potassium:

« Constant supply of potassium over
2-3 months

« Potassium available whenever the
plant is in need

 Turf strong and healthy for
several weeks after application

Practice-tip - K-Fertilization

¢ Avoid high quick releasing K-applications
« Salt-problems (de-hydration)
 Luxury-consumption

« Recommended K-rates per application

* Granules ca.2g -4 g Pure-K/m?2
« Liquid ca.0,59-1,5g Pure-K/m?2
Ratio Example
N N |N:K,0 N K,0
< 17 [1:175 17 29,75
17 35 1:1 30 30
35 > 1:0,75 40 30 Rates in g/m?/year




[ron

« Function
« Important during chlorophyll-production
« Availability of Iron

«>pH7,0 extremely reduced

*«pH6,0 1.000 ppm available
*pH65 350 ppm available
«pH7,0 35 ppm available
*pH75 5 ppm available

 Practice-experience
« Iron reduces disease-pressure (lowering pH)

Iron-sources for t

Iron-oxide 69 FgOs Not plant available
Only effective as liquid fert;
ron-sulphate 2 F45Q); 4HO ot available on alcaline soils (pH > 7.0)
Iron-oxide ha FeC Not plant available
Only effective as liquid fert;
tron-suiphate 19 | FeSOTHO ot available on alcaline sols (pt > 7.0)
" Effective as foliar-liquid;
Iron-ammonium-sulphate 14 (NHSQO, FeSQ 6H,0 quick release and green-up
High percentage not available;
ron-Oxysulphate 4550 | B8, Fesq limited SR-effect under thatch-conditions
5-14 FeEDTA More effective than anorg. iron-compounds;
Iron chelate 59 FeHEDTA EDTA effective on neutral or acid soil;
6 FeEDDHA all liquids very effective as foliar-liquids;
0 |FeDTP? lower application-rate with same effectivenss
Iron sucrate 50 Org. content 4'5. % from Iron is quick release;
limited longevity
ron humate Ca.20 | org content Slow releasing fon linked to an organic complex;
working also on neutral or alcaline soil
Iron-ligning-sulphat 5-7 Org. conter
Reference: Facts and Fallacies About Iron.Tony Kasklorado State University. eMall 27.10.2007.

Greenmaster Liquid EfFect

« For use throughout growing season
« Very quick - green-up within 3 hours

« Provides true green-up from within the plant
for long lasting results — lasts up to 6 weeks

« Hardens turf without excessive growth
« Treat iron chlorosis
* No blackening from wheels or footmarks

« Can be used on acidic soils without further
reducing pH

« Can be used when black layer is present




The Integrated Analyzing Concept
Base of all planning

T T 1
Topdress-sample Tissue-sample Diseases
ww.ethtd.com Local lab Kate Enwistle

I T
‘ Sollsample H Water-sample |

Problems?
1

Normal Maintenance Main nutrents Trace elements
N-P-K-Mg

Adapt fertplan Liquid nutrition High Low
Liquid | WSF >72 >55

N-P-K-Mg-ratio Acidifying Ferts Check reason Liming
1-0.2- 1(max. 1.4)-0.1

Why tissue-analysis?

« Support on daily work
« Diagnosis (actual situation)
« Deficiency or excess

«E.q.:
Potassium in excess is luxury-consumption (useRep8tassium!)
Mg-uptake is reduce

« Control of nutrient-supply during play (tournamesittsation)
« Monitoring (regular sampling)
« Control of nutrition-status and fertilization
« Control of nutrient-supply during play (tournamesittsation)
« Problems with nutrient-uptake
« pH-value in soil
« Sub-function of rooting-system
« Decision-guidance for use of liquid fertilization

Tissue-analyse

» Worldwide aligned analysis-
guidelines

» Check for reference-values!
« Difference between grass-specigs

* Take soil-samples into
consideration




Tips for sampling
- Tissue-analysis -

« Material
« Paper-bag (ca. 250 g)
« Sampling

« Clippings about 1 Cup
(soonest 14 days after fertilization, controls-aggtion or top-
dressing)

« Don't use extremely wet clippings
« Sampling only from areas with comparable quality
« Transport by post-express

Historical data-collection

» Overview over three years

« Intensive mechanical work

» Change of sand-material

=—=1 E===1 -Reduced fertilizer-budget

Interpretation

« Product-independent
¢ Deviation of optimums
« Nutrient-ratios

¢ Comparison with historical
datas

« Highlighting of solutions

analytical methods

¢ On demand: comments dn




Tips for Interpretation

« Compare only results from one lab!
*E.q.:pH
« Standard-Analysing-Method in Germany (MeasurinGaCl)
« Standard- Analysing-Method outside Germany (in deater)
« pH-values being n ot comparable
« Please ask, if something is indistinct!
« That's our message to the customer!
« Analysing is not rocket-science!

« Use the IAC for independent knowledge about thié so

Liebig’s law of the minimum

Light Oxygen in soll
Temperature
Soil
Water
Macro-nutrients Micro-nutrients

Growth is not controlled by the total of resoureesailable,
but by the limiting factor.

Sampling

« Material
« Sampling-tool with cm-graduation
« Sample-bag with plastic-lining inside
e Sampling
Each year - same time (autumn or spring)
Min. 4 - 6 weeks after last fertilizer-application
No mixing of different areas
Approx. 15 - 20 samples per area (ca. 250 g/sample)
No mix of healthy areas and such with disease
Sampling-depth ca. 10 cm (no varying)
Sample including grass and possible thatch-layer




Additional information

« Sampling only by well-informed experts
¢ Labelling sample-bags adequate

« Date of sampling
« Area(z.B.GRN 1)
« Name of golf-course

¢ Keep in mind for custom-regulations
« Use waterproof pen

¢ No paper inside the sample-bag

« Shipment only by express

Analysis-concept for a golf-course

¢ Soil-samples
« 1xyeare.q.4 greens (two equal per year - tex)n
« With problems possibly all greens; possibly selvinges a year
* Water-analysis
« Every2-3years
« Under use of recycling-water or with problematiater-sources several timeq
per year
¢ Tissue-analysis
« For control 1 - 2 x/year
« For nutrition-management every 2 - 6 weeks
¢ Soil-physical sampling
« RZM-analysis for sand-selection 1 x/year
« Advanced analysis on demand
« Disease-analysis on demand

Grass-variety

I T 1
‘ Poa annua ‘ Agrostis ssp. ‘ Festuca ssp.

30 -35g NimZ/a 20 -30 g Nim?la 15 -20 g Nim?/a.

Existing ferts-plan

[ e [ w

‘D\stussmnladapmnH Soil-sample-results |

K-P-level

[ ok | [ «piow ] Klow |
\ \

‘ N-P-K-Mg-level | ‘ N-P-K-Mg-level ‘ N-P-K-Mg-level
1:02-11-01 1:03-14-01 1:0.1-14-01
e. q. April - October
I i 1
[ Granues | [ Granules/ Liguids | | Liquids |

Max. 6 g N/m?/appl.

1/month

Max. 1 g Nim?/appl.




How to select a fertilizer?

Main practical issue is the mowing-height!
a,eeﬂ ,ree Fai,wa)’

* Granules * Granules

) *» Granules
«e. g. Sierraform «e. g. Sierraform « Sportsmaster
« Liquids Fainwaymaster «Fairwaymaster

« Liquids

Micro-granules: 7 granules/cm?!!

Granule size is important




Comparison of existing products

Fertilizer-sources

Conven- Slow frere f CRF
tional Release Litgjttls OIEITES Coated
Quick dispersion +- + + +/-
Good distribution + +

Even
Granule-distribution

Even
Granulizing +

Good longevity

Easy to use

Green Up

Nutrient-demand /-ratio

. . N-amount pe
Grass-varieties Nitrogen-demand m2 and year
Poa annua / :

Annual Bluegrass high 30-35
Agrostis / ’
Bentgrass medium 20-30
Festuca /
Fescue low (10) 15-20
N P,Os5 K,O Mg
1,0 01-02 (0,8)1,0-1,4 0,1




A new seed variety - Poa Hybrid Thermal Blt

« Poa pratensis-Hybrid variety
« Germination-time 7 - 10 days

« Smaller texture than Tall Fescue (Festuca
arundinacea)

« Better disease tolerance in humid regions

than traditional Kentucky bluegrass Thermal Blue’s

* University of Wisconsin—-Madison trials in  aggressive rhizome
freezing and subfreezing temperatures prowtem increases drou
. and heat tolerance
that heat-tolerant Thermal Blue is also well
acclimated to colder northern climates

A new seed variety - Poa pratensis Thermal

“Our comparisons have shown
that there is significantly less brown
patch on Thermal Blue versus
traditional turf-type tall fescues.
When brown patch was infecting tall
fescue in mid-June, there were no signs
of brown patch on Thermal Blue.”
Thermal Blue's

John Sorochan aggressive rhizome

- Ph.D. - University of Tennessee  system increases drou
and heat tolerance

Product-choice

« Control of technical info-sheet
« Comparison of N-fractions
 Granule-size - dispersion

« Not adjusted N-amounts reduce
carbohydrate-reserves

MU MU MU

N |Nitrat| Ammonium Harnstoff| MU Fraktion || Fraktion Il| Fraktion Ill

Sf GT 16+0+16 16 79 2,4 57 19 19 19
Sf GT 19+0+19 19 9,8 9,2 31 31 3,0
Wettbewerb 20+6+18 20 11 89 10,0




Packaging - front side

The label-declaration

Helpful tool for comparison




Liquids — the benefits of special turf-liquids

« Foliar and root uptake

« Fast turf response

« Consistent colour with no rapid growth
«Very safe to turf due to low salt index

« Trace elements chelated for improved availabdity
nutrients

« Vitamins for health and stress tolerance
« Flexible application rates
« Often tank mixable

Nutrient Uptake Options

* New technologies optimize
foliar and_rootuptake
mechanisms

Low water-volumes - uptake by foliage
High water-volumes - uptake from root:

¢ Guarantees maximum effect

on turf under all o o
circumstances
« Applied water volume will
effect which uptake route is
dominant A e

Foliar Uptake: Nutrient Uptake Accelerator

*Foliar uptake improvement

» Reducing the surface tension
enables quicker uptake by the leaf

* Use of small amounts of Wetting agents or TMax




Product-range

Rotary-spreader

- Windwards drift
possible!

Drop-spreader

« For fertilizer and all « For seed and fertilizer
spreadable granules |+ 91 cm working-width
e 2-4m Working—Width oTime_ConSuming

e Quick «Very accurate
* Be careful with small « Recommended for fine see
granules (e. q. Bentgrass for greens

* Not recommended for coar
granules (damaging)!!

I

Helical Cone - the optimum of exact spread

For the end....

Use the experts
for
YOU
and
YOUR
course...
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