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Bayer as a J/Obal company

Bayer is an inventor company with over 150 years of expertise and social commitment. By applying
science to the major global challenges, Bayer can deliver innovations that address unmet customer
and market needs.

As a global enterprise, Bayer has key skills in the fields of health care and agriculture with the mission:

/1 Science for a better life

]
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BAYER 2.CY Levarkuse

Bayer Leverkusen Aspirin™

The BayArena stadium and training ground is home to the company’s football Discovered by Bayer in 1899.
team, which was founded in 1904.
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Bayer UK & Ireland

Bayer is a global leader in providing innovative solutions to pest, weed and plant disease problems in
the professional non-crop markets. This encompasses the turf and amenity sector, as well as industrial

vegetation management and horticulture.

Bayer campus in Monheim, Germany.

// Bayer UK offers,

Extensive product portfolio

The UK and Irish product portfolio consists of turf
fungicides and herbicides which Bayer distributes
through a number of suppliers throughout the UK
and Ireland.

Direct contact with turf managers and ground
maintenance professionals

Bayer has formed Customer Advisory Councils
which offer a forum for feedback. By working
closely with turf and amenity professionals, Bayer
can gain an understanding of the problems
encountered and experienced on a day to day
basis in the field.

Research and development to bring new
products to market

Bayer invest up to 10 years and €300 million to
bring each new active ingredient to market.

Bayer campus in Clayton, US.

Bayer has dedicated turf research facilities including
Monheim, Germany and Clayton, US. Clayton has
a golf course on site meaning that the solutions
that Bayer offers can be targeted and developed

to turf specific conditions, instead of the traditional
route of adapting from agricultural uses. Once
approved, Bayer continues to trial the product with
professionals and organisations to look for further
developments and to continue understanding the
needs of the industry.

Team of experts

The Bayer Turf Solutions team are BASIS qualified
and are available to answer technical questions
and to give educational seminars in the use of plant
protection products in the turf and amenity sector.
Turn to page 4 to find out more about the team.
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Turf Solutions [2a/7)

The Bayer UK and Irish team consists of former greenkeepers TU I’f

and groundsmen that combine the expert scientific knowledge of .

Bayer with a practical understanding of how the products can be SO| Utl OnS
incorporated into an integrated turf management programme. Backed by Bayer

The team not only bring practical experience but they are all
BASIS qualified ensuring strong technical advice is provided.

Dr. Colin Mumford

With wide-ranging experience and qualifications in the amenity and sports turf
sector, Colin has a role that’s largely focussed on advising industry professionals
with general management, best practice advice and he’s the first port of call if
there’s an issue, disease, or insect problem.

Neil Pettican

With over 20 years’ experience in the turf and amenity sector, and a masters
degree in sports turf technology, Neil has hands on experience in greenkeeping,
groundsmanship and new constructions; giving a diverse mix of sports turf
expertise in the UK and abroad. He’s worked on a number of international
class events at Wembley Stadium and has also been involved with four
European Tour golf tournaments.

Greg Collins

Greg is based in Ireland and has been in the industry for over 20 years. A key
part of his role is communicating up-to-date information to keep customers
completely informed about products, best practice, and legislation changes,
as there are often vast differences to the rest of the UK.

Lewis Blois

Lewis brings over 10 years of experience to the Turf Solutions Team. Focusing
on the amenity side of the business, a key part of his role is working closely with
distributors and vegetation management customers. Like the rest of the team,
Lewis is an expert in his field.

Contact the Turf Solutions team with your questions at
turfsolutions@bayer.com or on 00800 1214 9451

// Technical support // Tailored advice // Training & seminars

You can also subscribe to receive regular updates from the team at www.environmentalscience.bayer.co.uk



/1. Introduction

// 1.1 What is Microdochium Patch?

Microdochium Patch (Microdochium nivale), more
commonly, but incorrectly, referred to as Fusarium
patch, is a leaf tissue disease of turf grass which
is a facultative saprophyte. This means that it is
an organism that is ordinarily parasitic, existing

on another living host organism (turf grass), but
may occasionally live on dead or decaying organic
matter, such as thatch lying in the rootzone.

The disease is known to occur on 90% of golf
courses at some point in the year, typically in milder,
wet conditions below 15.5°C, between September
and March.

Outbreaks of the disease typically occur when
the rate of grass growth slows due to lower
temperatures. This is because there is less natural
regeneration of the grass plant, meaning that the
grass plant will have difficulty recovering from
abiotic (non-living) and biotic (living) stress factors
(see section 1.3).

Another reason why Microdochium Patch is
prolific at lower temperatures, is because other turf
diseases are less active or have become dormant,
so outbreaks are more noticeable.

Example of Microdochium patch

// 1.2 Why is Microdochium Patch a problem?

Microdochium patch is a commonly occurring
disease of turfgrass in the UK and has the ability
to spread very quickly. It is problematic for
greenkeepers, turf managers and groundsmen,
because it causes dieback of the leaf tissue. When
this occurs on areas such as putting greens, where
an even surface is required, the uniformity of the
playing surface is affected and depressions in the
sward are formed. This reduces playability and
negatively effects ball roll, as well as being visibly
unappealing.

Annual meadow grass (Poa annua) is the most
commonly found grass species on golf greens,
and is also the most susceptible variety to
Microdochium Patch.




// 1.3 What factors lead to Microdochium Patch?

There are several stress factors that can lead to the development of Microdochium Patch, these are split
into two categories: abiotic and biotic. Some examples of these stresses are detailed below.

Abiotic stresses are caused by non-living factors, and can include:

.:I.
\:)/I/

Reduced air flow:
In areas with a lot of trees or
shrubs, air flow is reduced,
meaning that it takes longer
for the leaf to dry out,
again creating favourable
conditions for disease
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Temperature extremes: High temperatures cause transpiration in the
plant, where the plant emits water onto the leaf surface in an attempt to
cool down. Additionally evaporation from the soil occurs which, when
combined with transpiration, is referred to as “Evapotranspiration”. This
can lead to drought stress that weakens the plant and causes the plant to
be more vulnerable to disease

Low solar radiation: In shaded areas and during the shorter daylight
hours of winter, photosynthesis is reduced due to a lack of sunlight, so it is
more difficult for the plant to generate energy and recover from disease

Humid conditions:
High levels of moisture in the air leave the turf damp, creating favourable
conditions for disease to thrive

Low mowing heights: Poorly drained rootzone:
A shorter height of cut Compacted soils can be
reduces the leaf area prone to poor drainage and
in which the plant can surface water pooling if they
photosynthesise, again are not managed properly.
making recovery from Leading to increased
disease harder wetness on the leaf



Biotic stress factors are caused by living organisms that stress and weaken
the plant by causing damage, these can include the following:

A
- -
O
BN
N
Disease threats: Insects: Such as chafer Weeds: That compete for
Other disease threats grubs feeding on and water, nutrients and sunlight

damaging the plant roots

Parasites: plant parasitic nematodes that feed on
the root system which can reduce the roots ability
to take up water and nutrients

"z



// 1.4 What can be done to manage Microdochium Patch?

There is no single solution to Microdochium Patch management, so an integrated approach to control
should be considered in order to minimise the likelihood of an outbreak of the disease.

Many every day practices can be factored into a programme that can aid in the prevention of
Microdochium Patch, these include:

// Ensure turf nutrition levels are adequate. //" Remove excess organic matter (thatch) from
This helps to maintain healthy development playing surfaces, as this takes away a key
of new leaf tissue, in order to recover from disease host material

stresses. However nutritional supplements
should not be applied in excess as this can
lead to excessive growth of soft leaf tissue,
making the grass plant more susceptible to
disease outbreaks. This in turn can lead to an
increase in cutting frequencies, which can also
stress the plant further

// Increase the height of cut when mowing. This
creates a larger leaf surface area for sunlight
to penetrate, and in turn maximises the rate of
photosynthesis for plant development which is
limited during the autumn and winter months
when Microdochium patch is most active.

// Keep the turf surface as dry as possible, as
damp conditions are favourable for disease
development

If Microdochium Patch is already present, there is currently an array of chemistry available on
the market for the treatment of the disease, and it is important to ensure that the appropriate
product is used for the situation. (See section 3.3.1 for further information)

I

Bayer TurfXpert 200

Enables greenkeepers and turf managers to recognise most diseases
present in turf. The disease will be immediately identified by selecting a
number of symptoms from a list.

If the weed, pest or disease is unidentifiable, then there is an ‘identify’
button which can be used to take up to three photos and submit them
directly to the Turf Solutions Team for feedback on the disease identity
and the most appropriate treatment for it.

Map My Area

Scan the code to download the FREE A= B -
app from the Apple App Store or the =

Google Flay Store.
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// 2. Quick guide to identifying
Microdochium Fatch

Microdochium Patch often occurs in the autumn months as a small reddish-brown spot in the
turf that starts at around 2.5 cm in diameter and can reach up to 20 cm if left untreated.

At times of high fungus activity, a brown ring can form around the edge of the spot and the
inner circle may become a pale brown colour with a greasy or wet look.

In most cases, Microdochium Patch will appear in stages, and the earlier it is treated the less

likelihood of scarring and disrupted play on a given surface. The images below illustrate each
development stage of the disease.

T

Preventative Early Curative Curative Eradicant

Pre-disease  Stage One Stage WO  Stagelhree  Stage four Stage five

Time for Spore Very first Early Microdochium Fully
preventative Germination signs of Microdochium  Patch spreading developed
application Spores are Microdochium Patch with mycelial Microdochium
Spores are present Patch spreading growth Patch
present but are but they are not development
dormant visible to the Visible to the
naked eye naked eye

Q‘\)( Images of the stages of disease . # Images of microdochium spores
STRI  development courtesy of STRI. fe.’g-;} courtesy of Fera Science Limited.
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/I 3. How to control \[Crodochium FPatch

For the most effective control of Microdochium
Patch, an integrated management programme
should be implemented to prevent or minimise
the occurrence of the disease. However, if it is
already present in turf, there is a number of control
methods that can be used to tackle the problem
(see section 3.3 for further details).

Integrated management programmes comprise
of a combination of management techniques that
include cultural, biological and chemical practices.
However, it is important that greenkeepers and
turf managers consider the use of cultural and
biological controls before applying chemicals.

// 3.1 Cultural controls

Cultural control methods should be the first port
of call for the management of any disease. The
following practices can be used to help relieve
disease pressure.

//- Aeration: This helps to relieve compaction
and drought stress by allowing the roots
to grow deeper into the soil and take up a
greater volume of water and nutrients. This
also facilitates gaseous exchange (CO, out, O,
in) and the removal of thatch

//- Sharp cutting blades: Blunt cutting edges
can tear the grass leaf tissue, leaving a large
wound and a greater surface area for disease
to infiltrate the plant, so it is recommended to
use sharp blades for a clean cut
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//" Organic matter control: Practices such as
scarifying, hollow coring and the application
of suitable top dressing material will physically
remove or dilute thatch and improve air
movement into the rootzone. This removes a
host material for disease and also allows soil
microbes to further reduce thatch by feeding
on it

//" Irrigation: As Microdochium Patch favours
damp conditions, it is recommended that
if irrigation is necessary, then it should be
carried out just before dawn to minimise the
period of leaf wetness

//" Keep surfaces dry: Remove dew by
switching or brushing

//" Correct feeding: Microdochium Patch can
be encouraged by excess fertility, so it is
important that nutrition is adequate, but not
in excess. Optimum nutritional requirements
vary depending on the time of year, weather
conditions, grass species, soil type and other
management regimes, so these measures
should be carefully assessed before making a
fertiliser application



Biological forms of disease control use other
living organisms to eradicate or alleviate disease
pressure, these include a variety of different
practices such as:

Introducing new grass species with proven
tolerances to stress factors which would
otherwise encourage Microdochium Patch.
For example, grass varieties such as Red
Fescue (Festuca rubra) and bents (Agrostis
sp.) are the better adapted traditional
grass species for a golf green environment.
For further information please refer to the
Turfgrass Seed booklet*

Microbial inoculants can be used to enhance
the microbial community in the rootzone,
which helps with the breakdown of organic
matter, therefore releasing vital nutrients to the
plant. However, an analysis of the turf should
be carried out prior to treatment to determine
if a microbial inoculant is required

Chemical controls should always be the final
activity after cultural and biological practices have
been carried out. It is important that the correct
fungicide is selected to suit the situation.

* Find the Turfgrass Seed booklet PDF guide at:

TOP TIPS

A preventative approach to

adisease control;

Monitor the weather forecast,
to identify when conditions are
becoming conducive for
disease activity

Keep the turf surface as dry
as possible

Raise the height of cut to promote
turf health and development

Minimise thatch build up by
carrying out practices such as

scarifying or hollow tining

Maintain adequate nutrition

11



// 3.3.1 Choosing the right fungicide

To achieve the most successful control of any disease, you should first correctly identify the disease present,
or the disease likely to occur. Then establish whether the turf in question is actively growing or dormant. This
will determine whether a contact or systemic fungicide is required.

//- Actively growing turf.
Apply a fungicide with systemic properties o e

Blade of
grass

Systemic fungicides are absorbed into the plant tissue and

transported around the plant, offering some after infection protection Phloem

// Dormant turf.
Apply a fungicide with either contact or systemic properties

Contact fungicides remain on the leaf surface after application, and
some contact fungicides, will penetrate the leaf, providing a barrier
against infection. However, these are not as long lasting as systemic
fungicides if applied to actively growing turf as they are quickly
removed from the leaf when mowing

o Amphimobile / true systemic e Acropetal / xylem mobile systemic o Contact

// 3.3.2 Rotation of chemical groups and resistance

When developing a fungicide programme, in order to reduce the potential for resistance to occur, it is
essential that fungicide groups, and not just active ingredients are rotated.

There are currently five fungicide groups available to greenkeepers in the UK, and each active ingredient

belongs to one of these. Each group has a specific mode of action, which is characterised by the way in
which the chemical controls a particular disease pathogen, or where it is active within the pathogen.

T

FrAC GUIdElNES

The Fungicide Resistance Action Committee (FRAC) provides guidelines on resistance management and

detail how to use specific areas of fungicide chemistry for effective disease control on numerous crops while
maintaining a good anti-resistance strategy.

For more information please visit www.frac.info/about-frac/frac-guidelines
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ALY e fiEiatet FRAC Code Mode of action

Fungicide group

Phthalonitrile Chlorothalonil M 05 Contact: affects fungal cell function
Phenylpyrrole Fludioxonil 12 Contact: inhibits spore germination
Strobilurins Azoxystrobin Acropetal penetrant

Pyracolstrobin 11 Local penetrant

Trifloxystrobin Mesostemic

These all prevent electron transfer in mitochondria
(mitochondrial complex 1), leading to insufficient
energy and therefore decreased fungal growth

Demethylation Propiconazole Acropetal penetrant
inhibitors (DMI) Tebuconazole 3 Acropetal penetrant
Difenoconazole Acropetal penetrant

These all disrupt ergosterol production and
therefore prevent growth

Acropetal penetrant

Succinate
dehydrogenase Fluopyram 7 These all prevent electron transfer in mitochondria
inhibitor (SDHI) (mitochondrial complex Il), leading to insufficient

energy and therefore decreased fungal growth

i

‘ TOP TIPS ,
For using curative 0/SEASE CONLIOIS!

Monitor your turf on a daily basis, and // Use the appropriate water volume for the
as soon as signs of stress occur, act product and conditions, in general short
accordingly grass needs a low water volume and

Use the right product for the stage of longer grass needs a higher water volume

disease development and turf growth
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// 3.3.3 Good stewardship practice

It is important that all professionals applying any plant protection product follow not only legal guidelines
on product labels but also stewardship guidelines to protect both the environment and the operator
and end user.

Before taking action to tackle disease, it is essential that the problem is identified, and there are a number
of areas to consider when selecting a product to apply including:
// 1. Environmental impact // 3. History of the area or problem

// 2. Health and safety risks // 4. Individual resistance strategy

In order to ensure that best practice in product use is easier and more manageable, Bayer has developed
two innovative, environmentally friendly solutions to complement any integrated turf management strategy.

i

easyFlow

The easyFlow is a contamination-avoiding, enclosed
self-cleaning transfer system for liquid plant protection
products, that can be secured onto any product bottle for
tank mixing or filling.

This state of the art system has been proven to improve
operator health and safety by up to 96% by reducing spillage
and exposure with its closed transfer and rinsing system, that
not only saves money by reducing waste but also speeds up
the rinsing process.

Phytobac

Phytobac®

To ensure that products are disposed of correctly, Bayer has
- also designed a system for waste chemical disposal, called
the Phytobac, and the blueprints for building this are available

to download for free on the Bayer website

www.environmentalscience.bayer.co.uk/Turf-Management/
Turf-Support-Materials/Innovative-Solutions/Phytobac.

The Phytobac is similar to a bio-bed, which is filled with
growing media and barley straw that harbours bacteria, which
feed on waste chemicals and sprayer washings to dispose of
them naturally, without harming the external environment.
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TOP TIPS ’ ’ ’
For following STEWardship quidelines:

Make sure your sprayers are tested and up to date. Visit www.nsts.org.uk to find your nearest
test centre

Ensure you keep detailed spray records, you can use the TurfXpert app to record, store and
emalil these details

Ensure you follow the buffer zone guidance on the fungicide bottle, this will detail how close it
is permissible to spray adjacent to a water course or other defined area

Ensure that your spray tank is washed out and chemical containers are triple rinsed and
disposed of correctly

The use of pesticides is strictly controlled; from the
storage and use of chemicals through to disposal.

This is to ensure best practice is adhered to and legal
requirements are followed. When using chemicals there
are many areas to take into consideration, including:

Does your warehouse or storage facility comply with
the legal requirements to keep chemicals?

Do you have the appropriate PPE (Personal
Protective Equipment) for the handling and
use of the product?

The label is a legal document, have you read it and
are operating in accordance with it?

How can you dispose of unused chemicals and
washings?

Buffer Zones next to watercourses are intended to give additional protection to aquatic life

A label requirement for a 5m buffer zone next to a watercourse indicates a product poses a particular risk
to aquatic plants and/or animals

LERAP (local environmental risk assessment for pesticides) offers practical benefits as it may allow a
reduction in the width of the watercourse buffer zone whilst still ensuring the environment is adequately
protected

Before you begin spraying near water you must know if your product requires a watercourse buffer zone
and also what width it should be
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// 3.3.5 The Label

The label on a fungicide bottle is a legal document and provides a wealth of information to help the user
understand various aspects of product use, including when to apply, where to apply, how to apply, and
how often you can apply the specific product. Other legal requirements, such as buffer zones to be applied

around watercourses are also documented on the label.
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i 4. FAQs

Do I need to apply a preventative fungicide?

Is the weather turning

mild & damp?

Consider carrying out preventative Monitor the turf and weather

cultural controls such as: for changes that are indicative

//' Increasing the height of cut of disease

//" Ensuring mower blades are sharp
/' Maintaining a dry surface

Then continue to monitor for signs of
disease stress

Consider treating the turf with a preventative
application of an appropriate fungicide

(see table on page 13 for more information)
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i 4. FAQs

What type of fungicide should | apply?

Have you seen signs of
P Microdochium Fatch === -
developing?

Is your turf Continue to monitor your

. , turf for signs of disease and
actively growing?

the weather to identify when
conditions are likely to be
ideal for disease. If conditions
are conducive to disease
development consider
applying a preventative
fungicide application.

Apply a systemic Apply either a contact
fungicide as detailed in or systemic fungicide as
section 3.3.1 detailed in section 3.3.1
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// Notes




' Bayer

i Science for a better life

Bayer CropScience Ltd

230 Cambridge Science Park

Milton Road, Cambridge CB4 OWB

Tel: 00800 1214 9451

Email: turfsolutions@bayer.com
www.environmentalscience.bayer.co.uk

DEDICATE® CONTAINS 200g/L TEBUCONAZOLE, 100g/L TRIFLOXYSTROBIN (MAPP 17003; PCS05614). USE
PLANT PROTECTION PRODUCTS SAFELY. ALWAYS READ THE LABEL AND PRODUCT INFORMATION BEFORE
USE. PAY ATTENTION TO THE RISK INDICATIONS AND FOLLOW THE SAFETY PRECAUTIONS ON THE LABEL.

All information contained herein was deemed correct at time of print. Published Aug 2018. © Bayer CropScience Ltd



