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Customer challenges

Which of these technical challenges/problems have most impact on your ability to prepare high quality turf?

Personal top five challenges - % of respondents

Turf disease control I —— N S, 0/,
Losing chemical products I 509%
Worm cast control I 300/,
Insect control GGG 27 %
Turf disease prevention I 2 O/,
Climate change I ] O/,
Meeting playing quality expectations I (0%
Soil moisture management IEEEEEEEEGEG— 3%
Drainage NI (9
Meeting course presentation expectations I ) 49,
Level of play I 1%
Thatch control I 16%
Weed control I Q9%
Soil management I 9%
Sustainability issues I 3%
Others M 5%



Customer aspirations

Which of the following products/techniques do you think you will decrease using over the next 5 years? And which of
these product types do you think you will increase the use of or start using over the next 5 years?

Products/techniques changing in use on the course in
future

W Will increase m Will decrease

Biostimu|a nts P 60%

Organic products 57%
Wetting agents
Integrated Disease Management techniques
Grass seed
Liquid fertilisers .
Soluble fertilisers 4%
Fine turf granular fertilisers g 1950,
Fungicides : 62%
Outfield granular fertilisers 13%
Selective herbicides 299
None | G s 27%
Don't know LO,CQ
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Microdochium
nivale

(sometimes called fusarium patch)
(or monographella nivale)




LAYING IN WAIT

MICRODOCHIUM NIVALE SPORES LAY ' “
DORMANT IN THE SOIL & THATCH... T “



PENETRATION / INFECTION MYCELIAL GROWTH

THE FUNGI SPREADS THROUGH
THE PLANT IN SEARCH OF NUTRIENTS

g
<

TO FUEL ITS DEVELOPMENT...
" N

THE ARMY OF FUNGI DRAW NUTRIENTS FROM THE ...THIS IS WHEN THE SYMPTOMS
TURFGRASS PLANTS IN ORDER TO 6ROW AND SPREAD! OF DAMAGE WILL START T0 SHOW.







BLISTERING & SPORE FORMULATION

THE PATHOGEN FINALLY PRODUCES SPORES
70 SPREAD AND REPRODUCE AGAIN. P\




The development of Microdochium patch

GERMINATION

PENETRATION / INFECTION Symptoms an d dam age

MYCELIAL GROWTH

THE ARMY OF FUNGI DRAW NUTRIENTS FROM THE
TURFGRASS PLANTS IN ORDER TO GROW AND SPREAD!

BLISTERING & SPORE FORMULATION

2 — 4 days




ICL have been
running
iIndependent

ITM disease
trials for years

Microdochium trial STRI 2016



sotums | ICL | Slow down miredochium frst ICL | Slow down microdochium first | Festums

Percentage of Microdochium patch | ISTI Trials 2018

Slow down
microdochium firs

Effective disease preventionisa long-running process

Henry Bachelet and Andy Owen, technica manse
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We have published articles and presented data in a range of forums




We have published
articles and presented
data in a range of
forums
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EU Legislation: Sustainable Use of Pesticides Regulation

Sustainable Use Regulation

Reduce by 50% the use and risk of
chemical pesticides by 2030



Integrated Turf
Management Trials
every year for 10 years.

'Be progressive and
responsible with our advice'.
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Species conversion is
Important.

Poa annua is more susceptible
to fungal pathogens than
other species.

24



Non-fungicidal Microdochium management

Control plots, high disease content ICL-ITM plots, low disease content




Autumn (and Spring) nutrition is critical




Moisture management — dew dispersal + wetting agents




Utilise iron sulphate effectively




For management of Microdochium on fine turf :

| do not recommend biologicals

| do not recommend biostimulants

| do not recommend citric acid
| do not recommend copper / zinc

| can not currently recommend phosphite

values in food or feed.
6. Phosphonates shall not be intentionally added to any EU fertilising product. Unintentional presence of phosphonates

shall not exceed 0,5 % by mass.
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Control plot- disease @30%




An effective fungicide programme
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Fungicide programme = low disease

&




An effective ITM programme

25

20 —
g
a
© 15
]
-‘é ——Control
c
s 10 -=-K Step + Fung
S ITM

5 /
o /

34



ITM = good quality, low disease plots
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An effective ITM programme
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2022 Autumn Disease trial '



ICL Autumn Disease Trial - Treatments

T1
T2
T3
T6

T7

T8

/A

Untreated control

Preventative

Fertilizer control

ICL programme 1

ICL programme 2 (Low Fe)

ICL programme 3 Low input

September + Mid Oct

September + Mid Oct

September + Mid Oct

September + Mid Oct

September + Mid Oct

Instrata Elite + Ryder,
Instrata Elite + Ryder,
Medallion + Ryder

H2Pro FlowSmart (10L)
GML Effect Iron (20L)

H2Pro FlowSmart (10L)
GML Effect Iron (10L)

GML Effect Iron (10L)

Sep
Oct
Nov

Monthly x4

Monthly x4

Sep

Again curatively as needed

38






Turf Disease (%)
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—e—Untreated o—Preventative Fungicide —e—Fertiliser control

—e—|CL Programme 1 (Standard) —e—|CL Programme 2 (low rate Fe) —e=ICL Programme 3 (reduced input)

/A .




Turf Disease (%)
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/A :




Turf Disease (%)

Monthly Programme

250 Halve the iron application
20.0 Remove Penetrant
- Reduce iron
X 15.0
]
(%) -
o 1
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® ——,———
0.0

31.08.22 08.09.22 20.09.22 07.10.22 21.10.22 3.11.22 16.11.22 01.12.22 19.12.22 06.01.23

—e—Untreated —e—ICL Programme 1 (Standard) —e=ICL Programme 2 (low rate Fe) —e=ICL Programme 3 (reduced input)

/A .



Turf Quality (1-10)
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STRI field trial

« Sandy-loam soll

 Mixed sward, Poa dominated.

 Trial started September 2024
Running for 16 weeks

« Randomised complete block
design Tm x Tm plots
replicated x5
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Treatment Rate Timing Total N per ha
(8/m2)

Control Untreated
2 . . Sierraform GT K-Step 25g/m?2 Week O 15 kg N/ ha
Fu ngICIde Instrata elite + Ryder 3+1 L/ha Week 0
Instrata elite + Ryder 3+1 L/ha Week 4
Medallion + Ryder 3+1 L/ha Week 8
4 ey Sierraform GT K-Step 25g/m2 Week 0 32.5kg N/ ha
NUtrItlon +Fe Invigorator Plus 25 g/m?2 Week 6
Pro Iron Granular 25 g/m?2 Week 10

Sierraform GT K-Step 25g/m2 Week 0 29kg N/ ha

5 . .
Tre at m e n tS H Igh POtaSSI um Greenmaster Liquid High K 100 L/ha Week 0, 4, 8, 12

7 Calcium Nitrate 80kg/ha Week 0, 4, 8, 12 48 kg/N/ha (12/app)
N check 1 -
(in 500L)
8 Ammonium sulphate 57kg/ha (in  Week0, 4, 8, 12 48 kg/N/ha (12/app)
N check 2 oo
9 Urea 26kg/ha (in  Week0, 4, 8,12 48 kg/N/ha (12/app)
N check 3
500L)
11 Nutrition Sierraform GT K-Step 25g/m2 Week 0 30kg N/ ha
Sierraform GT K-Step 25g/m2 Week 6

46



Fungicides work

O e T N =
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Disease Occurance (%)

o N B~ O

10-Sep 17-Sep 24-Sep 01-Oct 08-Oct 15-Oct 22-Oct 29-Oct 05-Nov 12-Nov 19-Nov 26-Nov 03-Dec 10-Dec

—e—Control —e—Fungicide+ Ryder Nutrition + Iron —e—Nutrition + High K

—e—Calcium nitrate —e—Ammonium sulphate—e=Urea —e—K-Step only



Nitrogen and Iron complex
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—e—Control —e—=Fungicide+ Ryder Nutrition + Iron  —e=K-Step only



K Step only 2 x 25g/m2 = 30-0-135 kg/ha

POta SSi Uum StO ry K Step and High K = 29-14-115 kg/ha

-
=
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Disease Occurance (%)

0
10-Sep 17-Sep 24-Sep 01-Oct 08-Oct 15-Oct 22-Oct 29-Oct 05-Nov 12-Nov 19-Nov 26-Nov 03-Dec 10-Dec

—e—Control —e—Fungicide+ Ryder —e—=Nutrition + High K —e=K-Step only



Liguid Nitrogen form makes a difference

10

Disease Occurance (%)
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10-Sep 17-Sep 24-Sep 01-Oct 08-Oct 15-Oct 22-Oct 29-Oct 05-Nov 12-Nov 19-Nov 26-Nov 03-Dec 10-Dec

—e—Control =e—=Fungicide+ Ryder =e=Calcium nitrate —e=Ammonium sulphate =e=Urea



Summary — Learnings from the trial

At roughly matched
potassium inputs four
applications of Liquid K
significantly increased
disease over two
applications of granular K.




Summary — Learnings from the trial

Ammonium sulphate more
useful than urea and calcium
nitrate, all applied as liquids
at matched N. N-form
choice does make a
difference.




ITM works to prevent problems not react to them



Technical values

» Products that perform

» All claims based on research

» 10 be progressive and responsible
with our advice

» Conscious of our impact




AICL

Thank You and Questions

« Email: andy.owen@icl-group.com
« X: AndyO_Turf

Linkedin.com/in/and -owen- 1259392b;,
DOODCE
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https://www.facebook.com/ICL-GROUP-1796603550469377/?modal=admin_todo_tour
https://www.youtube.com/user/IsraelChemicals
https://www.youtube.com/user/IsraelChemicals
https://www.instagram.com/betterfuture_today/
https://www.instagram.com/betterfuture_today/
https://www.instagram.com/betterfuture_today/
https://www.icl-group.com/
https://www.linkedin.com/company/icl-group/
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