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EDITORIAL

The recent mushroom industry
conference may have come and gone,
but its memory lives on! It was a
fantastic event, filled with great
speeches and an opportunity to listen
and learn.
Not surprisingly, the conference is
a central feature of this edition of
the Journal, with a number of stories
based on the presentations. Even if
you were at the conference, the depth
of information is impressive and bears
repeating, with the second batch of
conference stories scheduled to be
published in the February edition.
As usual, we have a very detailed
look at the marketing of Australian
Mushrooms. Comments from the floor
of the conference labelled this speech
by Hort Innovation Marketing Manager,
Samantha Ferguson as the clearest ever
presentation on the marketing program.
Coming from a long time industry
member this comment was high praise
indeed!
For those who fancy being good with
numbers, then the pest and disease
update should appeal to you. We also
have a very interesting look at the
related stories of issues management
and food safety, with the key message
of “be prepared”.

If you know your Pseudoxanthomonas
from your Lysinibacillus and
Ureibacillus, then jump straight to P33
and read through the update on the
compost project. There are plenty of
on-farm stories and information that is
relevant to your business, so stay up to
date and read on.
If you have any feedback on the articles
or would like to make some suggestions
for future editions, please let me know.
I look forward to catching up again in
2019. Happy mushrooming everyone.

Chris

Chris Rowley
Editor

The project has been funded by Horticulture Innovation Australia using the
mushroom industry levy and funds from the Australian government.

Advertising within this publication is maintained by the
Australian Mushroom Growers Association under an agreement
with Horticulture Innovation Australia.
This Association welcomes advertising within the Journal. The
booking deadline is 6 weeks prior to the publication date.

For further information, please contact Sally Heukers on
0472 599 135 or via email using the following LINK.

AMGA

Chairman’s

Report
D
Tim Adlington, Chairman, Australian
Mushroom Growers Association

Our recent “Bridge to
Success” conference
showed that we have
much to be proud of as
an industry and we will
build on the learnings
from this event in
planning for the 2020
Conference.

ear levy payers and AMGA
members,
While there has been plenty happening
since the last edition, top of mind is the
recent industry conference. Conducted
under the theme “The Bridge to Success”,
the conference lived up to its name,
with plenty of great speakers and the
opportunity to meet up with and talk
with a wide cross-section of industry
participants. Our conference team
led by Geoff Martin and comprising
AMGA General Manager Sally Heukers,
Mick Surridge, Robert Tolson and
Carmine Callisto, did a terrific job in
putting the conference together.
As an industry, it showed that we have
much to be proud of and we will build on
the learnings from this event in planning
for the 2020 Conference. If you didn’t
attend, there are plenty of great articles
from expert speakers in this edition, with
others carried over for 2019.
Strategic Plan
The AMGA held its AGM in conjunction
with the conference, and the meeting
served as a reminder of what has been
achieved over the past year. As part of
this event, I delivered my Annual Report
for 2017-18 which details what we
have been doing in meeting the
challenges posed by our Strategic Plan.
If you have not already done so, I urge
you to download a copy of the report
and stay up to date with the latest
progress in the industry.
Strategy four is about effective
communication of the plan to you
our members. The conference fits neatly
into this as it was a great
communication opportunity, covering a
wide range of topics that are of central
importance to our industry. The event
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enabled excellence in communication,
assisting in building our relationship
with Hort Innovation, and allowing their
representatives to talk and discuss how
they are working to strengthen and
improve the business.
Unification Update
Another key element of the strategy
is to unify the industry through
the membership of the Association.
Pleasingly the largest grower business,
Costa, are now members of the
AMGA commencing 1 July. They are a
valued and appreciated member of the
industry and had 17 employees attend
the recent conference. To further build
this relationship a Costa representative
Jose Cambon has been appointed to sit
on the Australian Mushroom Growers
Board. As Chairman, I welcome and look
forward to the contribution that will
come from Costa.
Marketing Update
Markets have been strong but are
recently showing some signs of softness
perhaps related to increased supply at
the time of writing. The work
undertaken by Hort Innovation
Marketing Manager, Samantha Ferguson,
continues to contribute strongly to
product movement and the program for
marketing over the coming twelve
months is impressive. Please take the
time to read the story on P7 to stay up
to date with a wide range of marketing
activities undertaken on behalf of our
industry.
Crisis Management
Committee
Over the past twelve months foods,
safety has been front and centre with
consumers with problems emerging

for the strawberry and rockmelon
industries. These issues have reinforced
the need to be prepared and to have
a plan in place to cover any possible
issues relating to the mushroom
industry. This Journal has a story
covering recent food safety scares, that
makes for interesting reading.
In terms of preparedness we have in
place a Crisis Management Committee,
that is guided by expert advisers,
such as Porter Novelli and Bite
Communications. Expert advice, coupled
with strategic input from industry
provides a valuable “insurance policy”
to help protect the reputation of the
Australian mushroom industry, should
such issues arise.
Marsh Lawson and SIAP
The Marsh Lawson Committee continued
to be active and met on 3 October to
refine a range of research proposals
and to discuss the construction of a
new Mushroom Research Facility. The
valuable work of the committee in
developing R&D proposals can be seen
in the fact that several of the projects
have now been approved through the
SIAP and are currently being prepared
for tender.
I am also excited about the potential
for the new Mushroom Research
Facility. Using our International contacts
as well as mushroom facility engineers,
we have begun to gather best practices
required to build the state-of-the-art
facility. Committee members were
tasked to gather information on what
the compost and growing facility should
look like when incorporated as a Centre
of Excellence. What has emerged from

around the world are some very fine
recommendations for a State-of-the-Art
Mushroom Research facility including a
Composting facility.
Food Safety Conference
AMGA General Manager, Sally Heukers
and I recently attended a Food Safety
Conference held at the University
of Sydney. Given the fact that the
understanding of organisms that are
pathogenic to humans is growing but
limited it was encouraging to see
speakers, including PhD students who
are currently working on this topic. The
overall message - “we don’t know what
we don’t know” – does, however, strike
a chord of fear. Dr Robert Premier
provided new information on Listeria
monocytogenes, and his work bears
reading and review.
As an industry, we must learn from
issues that impact other industries. The
fact that adverse weather conditions,
combined with some coincidental factors
created the “perfect storm” for
Australia’s largest rockmelon packer
that resulted in some deaths is a cause
for concern.
It is crucial that we maintain best
food safety practices across our farms
and get professional help so every
mushroom farm can pass audits that
accredit us as capable of food safety
excellence. HARPS is a basic audit
format that can help you better learn
about food safety.

to reinforce the position of the
industry and to build stronger
relationships with the people shaping
policy. The discussions covered a wide
range of issues that have a significant
impact on the industry including
climate change, labour policy, raw
materials and energy.
The AMGA is now very well positioned
with politicians as the voice of industry
as the Association represents virtually
100% of the industry.
As the year draws to a close, I would
like to thank all our members for their
support over the past 12 months. May
each and every one of you have a great
Christmas and an even better 2019.
Until next time.

Tim Adlington

Meeting Our Politicians
Recently Sally Heukers and I, with the
help of KPMG, met with politicians in
Canberra. The objective of this visit was
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Update from

Sally Heukers

AMGA General Manager Report
Hort Innovation
The success of the industry
relationship with Hort Innovation was
evident at the conference with
presentations from Hort Innovation
Chairman, Selwyn Snell, Industry
Relationship Manager, John Vatikiotis,
and Industry Marketing Manager,
Samantha Ferguson. The presentations
were very well received and are
covered in this Journal.

A

s we head to the end of 2018
with seemingly indecent
haste, it seems opportune to
reflect on some of the recent
highlights achieved by the AMGA on
your behalf.
Most recently the Association staged
a very successful conference in Sydney
which was well attended by industry,
and that attracted a diverse range of
international speakers. A big thank
you to everyone who attended and a
special mention to the hard-working
Conference Committee led by Geoff
Martin.
The success of the conference would
not have been possible without the
fantastic support from all our valued
sponsors (see P24-25), who not only
get behind the AMGA but provide
highly valued services to our members
and the wider industry.
Thanks also to Hort Innovation who
came on board as a Gold Sponsor and
for their staff who presented and
made themselves available to talk with
delegates throughout the event.
The conference is covered in depth in
this edition of the Journal, and I would
encourage you to read the stories that
have come from some of the great
speakers that attended.

6

Australian Mushrooms Journal

Hort Innovation recently released
the 2017-18 Mushroom Fund Annual
Report. This report details how your
levy funds have been spent and
highlight the projects undertaken on
your behalf. A copy of the report can
be downloaded HERE.
Grower services
Over the past couple of years, a
significant effort has been undertaken
to have projects in place that address
key issues for the mushroom industry.
Two of note are the Pest and Disease
project and the Quality Assurance /
Food Safety project. Both these
projects are designed to work with
industry, and I would remind all
readers that if they have any issues,
they should take the time to contact
the project managers directly to
discuss the most appropriate course of
action.
As part of the service focus adopted
by the AMGA, the Association
continues to provide access to onfarm QA testing. If you require testing
the kits can be ordered by Beryl via
email: admin@amga.asn.au.
Working strategically
This time last year we finalised the
Strategic Plan for the Association, and
over the past twelve months we have
worked hard on the critical areas
identified in that plan. At the

AGM in October, Tim delivered a
comprehensive report outlining
progress against this plan. If you do
not have a copy please use this LINK
and read how the Association has been
working on your behalf.
During the planning process, one of
the issues identified was that of
Biosecurity. I am pleased to report
that the development of an R&D
project concept for the
implementation of an industry wide
Biosecurity Plan. Further details about
the project will be provided in
upcoming journals. The R&D project
concept has recently been approved by
the Strategic Industry Advisory Panel
and is now progressing through the
Hort Innovation procurement process.
End of year arrangements
As the year closes there are some
people I would like to thank for their
support personally: our fantastic
members, our hardworking board who
volunteer their time, support staff,
industry consultants and project
leaders, the Marsh Lawson Steering
Committee, and all our stakeholders
and partners. As an Association, your
support is valued and helps contribute
to the ongoing development of this
valuable industry.
The AMGA will close for the end of the
year break on 21 December and return
on 2 January 2019. I wish you all a
great Christmas and prosperous New
Year.
I look forward to working further with
you in 2019 as we continue to build on
the progress made to date. I can be
contacted directly on 0472 599 135 or
email me at sally.heukers@amga.asn.au.
Regards,

Sy Heukers

Australian households
purchase 7% more mushrooms
Australian households are
buying over 7% more
mushrooms per year
compared to 3 years ago;
people are shopping more
regularly for mushrooms
now at 11.3 times per year;
the annual average spend
has increased to $41.40, and
the average annual volume
has increased to 3.6kg per
household per annum
(Source: Nielsen Homescan).

T

his was the good news based on Neilsen Homescan data, and
delivered by Hort Innovation marketing manager, Samantha
Ferguson, to the Australian mushroom industry at the recent
conference in Sydney.

In what was described by industry delegates as the best marketing
presentation ever delivered to industry, Samantha outlined the breadth of
activities undertaken over the past few years to encourage Australians to
eat more mushrooms.
At the core of the campaign is a test and learn mentality, designed to
take advantage of opportunities and maximise the impact of the levy
investment.
She stressed that marketing was all about connecting with consumers
and moving more mushrooms, with marketing contributing to the longerterm challenge of increasing consumer consumption to a targeted 4 kg.
Grounded in research
Samantha outlined the creation of the Australian Mushrooms brand was
solidly grounded in research.
Back in 2015, the planning started with a detailed consumer study that
delivered a much better understanding of the consumer and the focus for
the Australian Mushrooms brand.
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The research identified that consumers
found the “power of mushrooms”
message a little bit too vague. It was
clear there was an opportunity to make
a strategic shift to address this issue
and get back on track with moving more
mushrooms.
It also provided a clear insight into how
Australians cook with mushrooms and
how much they use, identifying three
consumption levels: light, heavy and
medium users. The study also found two
types of cooks - those
who were engaged and confident and
enjoyed cooking and those who were
disengaged and less confident with meal
preparation. The more engaged and
confident a consumer was, the more
likely they were to use mushrooms.
Defining the target
From this point, Samantha explained,
the primary target market was defined
as medium mushrooms users, with a
secondary target of heavy mushroom
users.
With the study highlighting that
medium mushrooms users would use
more mushrooms if they knew how, the
challenge was to enable users to feel
more confidence to include mushrooms
in more meals. Heavy mushroom users
were already confident cooks, so the
key question was to get them to
appreciate the benefits of using more
mushrooms in even more meals.
For these two target groups there were
essentially three challenges:
1.

Taste - inspire me with recipes

that my family will love;
Health - tell me why I should use
them; and
3. Ease - tell me how to incorporate
them into our meals easily.
2.
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From this, the consumer challenge presented as a real-world problem that
mushrooms could solve perfectly.
“I love good food, and I want to feed my family healthy meals, but I don’t
have time to mess around, and I don’t want to move too far away from the
favourite recipes that I know how to cook, and I know my family will love.”
From this, a simple but powerful advertising proposition was created with a key
statement for all Australian Mushroom messaging - Mushrooms make your
much-loved meals much, much healthier in seconds.

Far Left:
Creative using the new logo and letting
the visuals scream ‘taste’.
Left:
The Mushroom Tree with 21 of the
most popular everyday meals that can
be made better with mushrooms.

Giving the campaign life
Once the target market and strategic thinking were defined, Samantha explained,
the campaign could be given life, with great creative in the very channels the
audience were already using.
“We started by creating a new logo as well as a new tagline – Much healthier,
much tastier mushrooms. Then we designed creative showing how mushrooms could
make just about any meal much healthier and much tastier. We let the words talk
health while the visuals screamed taste. We didn’t necessarily want consumers to
learn new recipes, we just wanted to make it as easy as possible for them to add
mushrooms to meals they were already cooking,” Samantha said.
Strong visuals were created including a ‘mushroom tree’ comprising 21 of the most
popular everyday meals that could be made better with mushrooms. The website
was updated as the home of all things mushroom – recipes, health facts, event
updates and more.

Media plan: awareness pillar
In the internet enabled, cluttered world the approach of Australian Mushrooms is
to stay one step ahead, with a three year media plan focusing on three
components - awareness, path to purchase and inspiration.
Since 2016, Australian Mushrooms has used television to maintain awareness,
appearing on shows that are best viewed live, including The Bachelor, Masterchef
and House Rules and Survivor – shows that individually attract audiences of
over 1 million viewers. The great thing is that a consumer study highlighted
that 93% of people would take action after seeing one of the ads for Australian
Mushrooms.
Digital video advertising is also important for awareness, with 15-second ads
across YouTube and Facebook and on popular cooking sites like taste.com.au and
MyFoodBook.com.au commencing in 2016.
Samantha said these partnerships provided additional insight into food trends
and consumer behaviour, which in turn is used in press releases and new recipe
development.
“With over 730,000 views on taste.com.au during the partnership period, it was
a prime environment for us to reach our awareness target.”
“We continue to partner with MyFoodBook today, with the website allowing
consumers to reach, save and search for Australian mushroom recipes. We also
see quarterly food search trends and have the opportunity to ask users questions
to find out valuable insights.”

Above: Australian Mushrooms uses
television to maintain awareness, appearing
on shows best viewed live.
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Above top: In-store sampling encourages shoppers to
trial mushrooms in everyday meals.
Bottom row: Shopping Centre posters bring the
mushroom message to life.

Path to purchase pillar
In addition to boosting awareness, the
approach has also incorporated a path
to purchase component, focused on high
impact, digital posters and screens in
key retail locations and shopping
centres. According to Samantha, this
element was all about inspiration for the
core target market.
“Panels and animated shopping
centre posters brought our message
to life, initially focusing on a single
dish and then zooming out to show
the mushroom tree, representing the
versatility of mushrooms.”
“Shoppers walking past the posters were
given a timely reminder to add more
mushrooms just as they walked into the
store to make a purchase,” she said.
Once in-store, sampling encourages
shoppers to trial mushrooms in everyday
meals, communicating the blendability
and versatility of mushrooms.
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“Sampling allows us to introduce mushrooms, not only to the main mushroom
buyer but also to the families that are shopping with them. Recipe cards
are given out to inspire consumers after they have tasted samples to buy
mushrooms and cook them for dinner that very night.”
Inspiration pillar
Inspiration has also been an important part of the marketing mix, and it has
been the job of the social media and public relations team to creatively spread
the message and create new recipes to support the campaign.
Included in this aspect was the appointment of one of Australia’s most loved
chefs, Miguel Maestre, as Australian Mushrooms Ambassador.
Samantha explained his appointment allowed Australian Mushrooms to reach a
whole new audience who were already engaged with Miguel.
“Miguel creates new mushroom recipes that are seeded directly with media
and shared by our social media channels. These recipes drive the PR agenda,
they gain mainstream media coverage and get people genuinely excited about
cooking with mushrooms.”
“This year we have taken him straight to media houses – Women’s Day, OK
Magazine, Women’s Weekly, Men’s Health, New Idea and more – to allow media
to meet Miguel and learn about mushrooms. His star status resonated with
journalists and translated in excellent coverage for mushrooms.”
“We know that new recipes drive trial of mushrooms and inclusion in homecooked meals, so whether that is Miguel, a social media influencer or one of our
expert recipe development team, there is always something new cooking,” she
said.

Mushrooms have also been top of mind on
social media where Australian Mushrooms
have an amazingly engaged fan base on
Facebook and Instagram, with 5% of
the audience, not just viewing content
but actively engaging on a regular basis.
This level of engagement is high when
considered against an industry benchmark
of just 3%.

Taking mushrooms off-line
Samantha explained that the mushies
caravan – a purpose-built promotional
device – had been used to full effect,
visiting over 13 high profile events
over the last 18 months.
“At events like the Sydney Royal Easter
Show, the Brisbane Ekka, Taste of
Melbourne and the Royal Perth Show
we have used the caravan to stop
event goers in their tracks and have
them trial mushrooms.”
“In total, we reached over 4.6 million
people and gave out over 300,000
samples. Importantly this is a lot of
our target market who had the chance to
see the caravan, try a mushroom
dish and take home a recipe card to
give it a go themselves,” she said.
Events are still very much a key part of
the program, with the caravan heading
to its very first St Kilda Festival in
Melbourne in early 2019.

Top: Inspiration has also been an important part of the marketing mix including the
appointment of Miguel Maestre, as Australian Mushrooms Ambassador.
Above: Purpose-built Australian Mushrooms caravan visited high profile events.
Below: Summer Mushie Mashups.

Sales over summer
Samantha told conference delegates that
summer required a different approach to
drive sales.
“Summer is a tricky time for advertising,
so in 2017 we took the approach of
reaching consumers where they were - in
their car, online and in the shopping
centre. We wanted to show how
mushrooms were perfect for summer, so
we used light and bright colours to tempt
consumers to try unexpected mushroom
flavour combinations, which we called
Summer Mushie Mashups.”
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Above: Leading chefs and food industry experts visiting farms
“We also reached online consumers
through YouTube’s new six-second
bumper ad, allowing us to deliver a
strong message without being too
intrusive.”
Radio also played its part, with
ads featuring Australian Mushroom
Ambassador, Miguel Maestre. Results
showed radio had great cut through,
with consumers registering high
advertising recall. This means that they
heard it, and they remembered it.
Foodservice targetted
In a quest to move more mushrooms,
efforts commenced in 2017 to tap into
the power of foodservice.
Samantha said food trends start in
foodservice, commencing in fine dining,
before filtering down to mainstream
restaurants, pubs and clubs and into our
favourite weekend cafés.
“Knowing this, we invited leading chefs
and food industry experts to visit farms
to build engagement, educate them on
how they are grown, and build a culinary
literacy around mushrooms.”
“In total, three tours were held at farms
in Sydney, Melbourne and Adelaide, and
with the program receiving exceptional
feedback from all attendees, a similar
program will run again in autumn 2019.”
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The current campaign
Samantha outlined that the current
campaign continues to target less
confident cooks.
“We know that our primary target
wants inspiration, so we looked
at how to refresh the campaign.
Research told us that the biggest
challenge for the less confident cook
was ease, so it represented a huge
growth opportunity for our brand.”
“To take advantage of this, we
tweaked our proposition to Making
everyday dishes much healthier and
much tastier is much much easier
than you think with mushrooms.”
From this point, a new look signalling
ease and speed - Chop Chop and its
done – was developed and bought to
life on TV and online.

Strategic Planning

“We have in place a fully integrated
approach across a series of platforms
and channels: we use above the line
channels including television, radio
and billboards; below the line channels
including social media, events and more
and we are dialling up our focus on
foodservice.”
“We still stand true to our original
three pillar approach of awareness, the
path to purchase and inspiration, and
we ensure every decision is backed by
research, tracking and industry expert
advice.”
She said research tracking of the
previous campaign showed it was
performing well and was communicating
key perceptions, changing behaviour and
encouraging usage of mushrooms.
“Looking at mushroom usage in more
detail, through the lense of consumerbased research, we saw that usage
had been steadily increasing for both
engaged and disengaged cooks, with an
uplift in the proportion of at-home
meals being cooked with mushrooms.
Engaged cooks have jumped from 37%
to 48%, and the disengaged have lifted
from 21% to 29% of meals at home
being cooked with mushrooms.”
The research highlighted that the key
attitudes about mushrooms have also
improved over the period from April
2016–18:
•
more people think mushrooms add a
unique flavour to meals – up 7%;
•
more people think mushrooms make
meals much healthier – up 8%;
•
more people agree mushrooms make
a meal that suits everybody –up
12%; and
•
an increase in the number of
children eating mushrooms – up
18%.

Top: 360o strategic marketing activities
2nd from Top: Mushroom usage has
been steadily increasing
2nd from Bottom: Attitudes to
Mushrooms has improved
Bottom: Average spend and average
volume purchased both increased.

Source: Nielsen Homescan

Samantha said the activity for the
coming year had been planned in
consultation with the Strategic Industry
Advisory Panel.

(Source: Nielsen Homescan)

Australian Mushrooms Journal

13

In addition to this tracking study
measuring consumer attitudes and
behaviour, Neilsen Homescan data –
comprising a panel of 10,000 Australians
statistically representing the general
population - is used to measure what
goes into consumers shopping baskets.
Samantha said the data showed since
the rebranding to Australian Mushrooms
in 2015 households were buying more
mushrooms, shopping more regularly
for mushrooms and spending more
on mushrooms, with annual volume
increasing to 3.6kg per household
(according to Nielsen Homescan).
“Over the last 12 months, the overall
mushroom category has achieved strong
year-on-year volume growth of 4.3%
(compared to the total vegetable
industry at 1.7%), and even stronger
value growth of 5.9%, with prepacked
mushrooms driving up the numbers.
“According to the data prepacked
mushrooms are driving sales, which tells
us that there is a focus on ease, which
is perfectly aligned to the three focused
pillars for our campaign.”

14
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She explained that while the percentage
of Australian households that shop for
mushrooms (79%) has not changed
over the past three years, it is how
many times they shop and how much
they buy that has increased, and this is
moving much more mushrooms.
“Essentially we have given our target
shoppers more reasons to buy, and buy
more often.”
“The last three years have been very
busy, and we have an exciting three
years planned to continue to contribute
to our industry consumption target of 4
kg per person by 2021,” Samantha
concluded.

Further information:
Hort Innovation Marketing
Manager, Samantha Ferguson
Email
Samantha.Ferguson@horticulture.com.au

AMGA Conference
a bridge to success

O

ctober was conference time. And a total of
128 people including delegates, speakers,
exhibitors and other guests attended the

biennial Australian Mushroom Growers Association
conference held in Sydney from 11 – 13 October.
The program developed under the theme – The
Bridge to Success – took in a wide range of topics
of interest to industry participants. In addition to
the strong panel of international and Australian
speakers, Hort innovation representatives provided
updates on the industry levy investment in
marketing and research and development.
The conference also included an on-farm
component with visits to Sylvan Australia spawn
plant, and Elf Farm Supplies newly developed
composting operation.
The event was well supported by sponsors and
exhibitors who were on hand to discuss relevant
issues with industry participants.
Extensive coverage of the topics addressed during
the conference, is provided throughout the pages
of this Journal. Further coverage will be included in
the February 2019 Australian Mushrooms Journal.
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The farm tours kicked off with a visit to Sylvan.
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The next stop on the farm tours was White Prince Mushrooms.
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After the farm tours it was time to relax with a Harbour Cruise.
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And back to work with some conference networking.
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The Sylvan Dinner is always a must attend event.
Australian Mushrooms Journal
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A big thank you to all the sponsors.
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And a final dinner to wind down from a hectic three days.
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Sponsors and Exhibitors
The 2018 Australian Mushroom Growers Association conference was well
supported by sponsors and exhibitors. The AMGA wishes to acknowledge the
long-term and ongoing support of those companies that have helped to make this
conference a great event. The depth of expertise made available by sponsors is a
valuable resource that was appreciated by everyone who attended.

AMyCEl
Amycel / Spawn Mate are the premier
spawn and supplement supplier in North
America. Both companies joined
together in the mid-1980s as part of
Monterey Mushrooms. Together they
represent the most integrated
mushroom company in the world.

Christiaens Group
Christiaens Group is a global leader
in setting up turnkey solutions for
mushroom farms and composting yards.
The company started with making
machinery for the mushroom industry in
1971 and expanded their expertise over
the years in all areas related to
mushroom cultivation. Our company
assures quality in the design and
realisation of turnkey projects or parts
of our expertise. The wide range of
knowledge guarantees a seamless
coverage of all relevant areas of
expertise.
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ASCHl Management Systems
Aschl Management Systems provides
specialized software for substrate
production for mushroom growers and
compost manufacturers. The software
covers: production management; business
Control; Compliance. The system is
fully modular and is integrated for fast
information and quick reports, connecting
with other systems and equipment such
as weigh bridges and other measuring
instruments.

Global Axis
Global Axis Import Solutions are a proud
family owned business in operation
since 1988. Their product range includes
mushroom casing, sphagnum peat moss,
mushroom growing supplement,
mushroom spawn, machinery/
equipment and many other sundry
products including growing nets, lights
and picking knives.

BVB Euroveen
BVB Euoveen is an international partner
specialised in mushroom growing,
greenhouse horticulture, landscaping, the
hobby market, soft fruits and tree
nursery. BVB Euroveen casing oil contains
well selected raw materials and is
produced in an hygienic and appropriate
environment. Our casing soil is tested
constantly in our new BVM Mushroom
Research Centre and because of this BVB
Euroveen can guarantee trustworthy, high
quality product.

GTl - Europe
GTL- Europe offers a wide product range
for composting and mushroom growing
farms: ranging from climate control
systems, machinery and automation
systems to the construction of aerated
composting bunkers and tunnels as well
as growing rooms. Right from the start
of the project, GTL-Europe is closely
involved in developing solutions for
individual components, existing situations
and complete new-build projects.

Harte Peat
Harte Peat it is recognised as one of the
market leaders in the mushroom casing
industry and has been producing casing
soil mixes since 1987. The success of
Harte’s business has been built on
meeting customers’ expectations in
relation to product quality, mixed quality
and freedom from disease.

legro Australia
Legro Australia is the sales offices of
the Legro group and sells the Topterra
and Legro product in Australia and
New Zealand. Topterra specialise in the
production of casing for the professional
mushroom culture. Legro processes and
mixes raw materials to obtain optimum
substrates, customised to meet the
specific needs of, in particular, soft fruit
growers, tree nurseries and young plant
growers.

Hort Innovation
“Hort Innovation is the link between the
needs of industry, the capabilities of
science, and the potential of marketing.
Hort Innovation’s primary function is
creating value for horticulture growers
and those across the horticulture supply
chain.
Through investment in Research and
Development and marketing, Hort
Innovation works to improve
productivity, farm gate profitability and
global competitiveness of Australian
horticultural industries.
Funded by grower levies, Australian
Government contributions, industry
contributions and co-investment, Hort
Innovation is owned by growers with
investments made on behalf of their
levy industries. Together we’re growing
innovation for the Australian
horticulture industry – now and into
the future.”

Sylvan Australia
Sylvan is the global leader in fungal
technology in the world largest
producer and distributor of mushroom
spawn, with facilities in 17 locations
and serving 65 countries.
Mushroom Composters
Mushroom Composters was formed as
a growers’ co-operative in 1976, based
in the Hawkesbury. The company has
been producing Phase 1 compost from
the Hunter valley operation since 1985.
Mushroom Composters motto is ‘Grow
with Confidence’ and the compost is so
good it almost doesn’t need spawn!

Hoving Holland
Hoving Holland was founded in 1930
and for the past 20 years has produced
agricultural conveyors. Hoving Holland
was involved in the early development of
the mechanisation of mushroomcultivation and in the 1970s commenced
the export of mushroom machinery. Since
then the company has developed many
innovations in mushroom machinery and
compost systems.
Hoving Holland has long been recognized
as one of the leading suppliers to global
turnkey projects, providing installations
that are innovative and manufactured
with impeccable quality standards.
Hoving Holland partners with your
business at all stages from concept to
manufacturing to installation and service,
providing a wide range of support, as well
in mushroom machinery, compost systems
and waste disposal equipment.

Viscon Australia/Hortraco
Viscon is a Dutch manufacturer, making
automation equipment for the wider horti
and agricultural and related industries
since 1967. Viscon has been operating in
Australia since the early 2000’s, providing
PRODUCT and MATERIAL HANDLING
SOLUTIONS. We engineer, manufacture,
deliver and install plus provide after sale
service, ranging from standalone machines
to turn key projects. We write our own
software and can integrate third party
machinery.
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Growers urged to

use levy surplus
Hort Innovation Chairman Selwyn Snell has encouraged mushroom growers to
use their $2 million levy fund surplus to push new innovation and research and
development projects.
Addressing the Australian Mushrooms
Growers conference in Sydney, Mr Snell
said one of his main messages was to
think about ideas and innovation and
to use the available funds to get things
happening for the industry.
“Let’s not have a lazy balance sheet,
let’s have it operating at full potential
and drive changes for your businesses.
In addition to production-based R&D, Mr
Snell singled out R&D that could connect
with marketing efforts.
“The ideas that come from R&D can
have a strong role in feeding future
marketing programs. Projects looking
at areas like nutrition can attract other
studies, and neatly fit together like a
jigsaw to build a platform of knowledge
that can underpin future marketing
efforts.”
As an example, he pointed out the
investment in delivering the mushroom
health message to health professionals.
The message is out there, and this
project is a way of ensuring health
professionals are aware and can deliver
the message strongly to even more
consumers. In this way, the R&D can
align and support the message and
ensure our marketing activities resonate
with consumers.
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Mr Snell congratulated the industry
on its current marketing campaign,
saying it was among the best conducted
through the Hort Innovation industry
partnerships.
“It is innovative and with a focused,
strategically directed approach it is
delivering strong results for mushroom
growers and heading toward the targeted
per person consumption of 4kg.”
He explained that consumers were now
shopping more often and spending
more, with both of these factors
combining to increase mushroom
consumption. (See the separate
Marketing Report on P7 for additional
details.)
Transition brings about
changes and improvements
Mr Snell also updated growers about the
impact of changes on Hort Innovation,
explaining that the four-year transition
to a company owned by growers had
brought about a new way of doing
business.
He said Hort Innovation had
implemented a number of changes to
allow it to deliver over $110 million
in R&D expenditure across 588 project
investments and 24 marketing
programs, as a platform for real
innovation.
“As a company, we have been looking to
drive responsiveness, transparency and
collaboration as three key pillars to
ensure your company delivers the right
investments and the right return on
investments from your levy.

Mr Snell said a recent independent
review of the company operations
had put forward a total of 14
recommendations for improvement,
with most changes focused around
administrative systems and consultation.
He outlined that Hort innovation
was now looking to strengthen its
relationships with peak industry bodies.
Hort Innovation is looking to formalise a
“statement of intent” outlining roles and
responsibilities, and how these roles will
be conducted between Hort innovation
and its member industry bodies.
“I think this is an amazingly good step
for us in making sure the industry is
more united and building strong
relationships that allow us to deliver
results on behalf of our levy payers.”
“My message is that we want to work
very closely with you and we are pleased
with our relationship with the Australian
mushroom industry,” Mr Snell said.
Funding opportunities
Mr Snell reminded the conference that
Hort Innovation managed projects
through two separate funds – The
Strategic Levy Investment Fund and the
Hort Frontiers Fund.

The first of these is where the levy
funds are collected and invested, and
it is specific to an industry. The fund
is available for the industry to invest;
it is managed through Hort Innovation
with the Commonwealth matching R&D
expenditure.
The Hort Frontiers Fund is for long-term
blue-sky cross-industry investments. Hort
Innovation works to get co-investors such
as CSIRO, universities, pharmaceutical
and agrochemical companies to
contribute to projects of mutual interest.
He cited the Fruitfly investment, which
has $50 million for the life of the project
and just $700,000 in levy funds, as an
example of how the industry could use
the fund to leverage available investment
funds.
“I believe there is an opportunity here for
the mushroom industry to get involved
and I encourage you to look at it with
your Strategic Investment Advisory Panel
and consider the possibilities for future
investment,” Mr Snell said.
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Pest and Disease
by the numbers
When it comes to effective pest and disease management, it is all about the
numbers. This was reinforced clearly at the recent industry conference where
Warwick Gill and Judy Allan took delegates through the steps for on-farm control of
pest and disease. As they clearly show – it is a numbers game. The information has
been made available as part of Project MU16003 Pest and Disease Management and
Research Services.

8,300
The maximum number of Cladobotryum spores trapped after a diseased area was salted
and watered.
A crop infected with Cobweb was studied by Adie, Grogan & Gaze. Their work quantified the number of
airborne spores in relation to salting(spot treatment) and watering. It highlighted that the spore load in
the air was not constant and that the whole period of spore build up and settling occupied no more than 3
hours and often less than 2. The intensity of the spotting on mushrooms afterwards was related to level of
the spore load. This group developed the recommendation that areas of Cobweb should be covered with
damp paper before salting to minimise the number of spores that become airborne. They also
recommended switching fans off during salting to contain the disease.
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462
462 g/ Kg is the concentration of the active ingredient
of fungicide products containing prochloraz as the active
ingredient.
Pesticide use is just one of the many control measures used against
disease but you have to get very specific and focused when you are
using pesticides. Octave® was the only product with prochloraz as its
active ingredient that was used in the industry for many years. But now
there are quite a few other products that have the same active
ingredient, but have a different name so it is important to read the
numbers to ensure that they are equivalent products of equivalent
strength. There are a lot of other important numbers on the label
including the rate and the withholding period between application and
harvest.

12645
Permit 12645 covers a split application use pattern for
prochloraz against Cobweb.
Although in most instances the instructions for use are stated on the
product label there are some additional legal use patterns possible
via the Minor Use Permit system of the APVMA. During the 1990’s the
AMGA did some work to establish a split application use pattern for
prochloraz in response to the Cobweb epidemic at the time. It is the
farms' responsibility to know and follow the recommended rate and use
pattern.

1.5 + 1.5 = 3
The total dose for prochloraz against Cobweb is 3 grams /
m2 split between two applications of 1.5 grams/m2 in one
litre of water per square metre. This information can be
found on the Permit.

1+3 = 50
One phorid fly in three weeks can produce 50 more flies.
It is the generation time of these pests and diseases that makes the
early action very important. The thing about the flies is that they are
attracted to the smell of the actively growing mycelium when it is being
filled into the growing rooms. So nothing should be a mystery because
you can use numbers to count back to when the adult on the wing was
an egg. If you see a big flush of flies coming out you can count back
three weeks and you can be fairly sure when they infested the crop and
therefore know where you should be putting your attention.
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1+3 = 100
Different numbers this time because this time we are
talking about a different fly species, namely the Sciarid.
It is important to know which fly species are present as control
measures can vary according to biology. The Sciarid fly is not only
larger in size than the phorid it is more prolific, so one female Scarid
can lay 100 eggs. The big ticket item for these flies, when you relate
them to disease is that they are a very effective vector at spreading
disease. While the original source of infestation of flies is sometimes
debatable on a mushroom farm, the main source usually becomes the
older growing rooms.

30,000,000
The number of Lecanicillium (dry bubble) spores produced
in one hour by one bubble.
In a small area where there maybe three bubbles, a common situation
in a moderately dry bubble-infected room, 90,000,000 million
Lecanicillium spores are being produced. It takes around 2,500 spores/
kg of casing to significantly reduce yields and 25,000,000 spores/kg of
casing to cause total crop loss. Lecanicillium spores are spread easily
by common everyday practices on the mushroom farm such as
harvesting and watering. One way to reduce spread is by covering
bubbles with a cup or plastic coke bottle bottom or by removing bubble.
The best method is determined by the amount of bubble present – less
bubble is easier to control. So, Look early! Look closely! Act quickly!

96
The number of touches that can be made with a
Lecanicillium-infected gloved finger and still transfer the
sticky spores to a surface.
Here, we demonstrate how easily Lecanicillium spores are
transferred when touched. Lecanicillium spores are held together in
a slimy, sticky mucous mass that attaches to anything that touches
it and carries the spores away such as a fly or a harvester. When
the sticky mass contacts another surface, some spores will transfer
to that surface, ready to stick to something else that touches them.

1
The number of bubbles that must be removed in 1 plastic
bag in just 1 ‘touch’.
1 bubble, 1 bag, 1 touch describes the most effective method for
removal of bubble. Using a single bag, slip a gloved hand inside, then
in one movement, place the bag over the bubble and grasp it through
the bag. Remove the bubble, pull the bag over the gloved hand, tie-off
the bag and dispose of cleanly. Removing 1 bubble with 1 bag ensures
that bubbles, infected casing and debris already in the bag do not fall
out onto the bed or the floor.
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????
The number of bubbles that can be fitted into a single bag.
As the photograph shows, many bubbles can fit into a single bag.
However, to fit so many bubbles in each bag, the spot-treater would
have had to make multiple grabs for bubbles. This is an excellent way
of spreading bubble as the disease treater would have undoubtedly
dropped bubbles and infected casing onto the floor and onto clean
areas of the mushroom bed. It may save money on plastic bags, but
does not help eradicate the disease.

10-14
The number of days between infection of a crop with
Lecanicillium and the expression of symptoms.
Helen Grogan performed this ‘famous’ test to show that dust is a
significant source of Lecanicillium on a dry bubble-infected farm. She
found that a high concentration of Lecanicillium spores produced
symptoms on 1st flush when inoculated onto casing at day 11 and a
low concentration inoculated at the same time produced symptoms
in 2nd flush. A crop inoculated at the same time with dust from a
Lecanicillium-infected room produced symptoms in 2nd flush,
equivalent to an inoculum of a low concentration of pure Lecanicillium
spores. Dust is therefore a significant source of dry bubble and by
using our maths skills, we can count back to find out approximately
when and where infection occurred.

9-12
Number of hours required to hold compost at 65 - 70°C
Celsius to achieve satisfactory kill during cookout.
The recommended time and temperature for efficient cookout depend
on a wide range of variables. Tray farms will need to hold the compost
at a higher temperature for longer to eradicate pathogens from tray
timbers. Older farms may have less ability to hold steam in a room due
to the age of the buildings so may take longer to reach target
temperature and may be unable to hold the correct temperature stable
for sufficient time. Also, floors and the cracks and joins in them may
not reach target temperature for a long enough time as the concrete
acts as a huge heat sink. Shortening a cookout to fit production
schedules may result in pathogen reservoir build-up across the farm.
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The diversity & activity of bacteria in

Australian compost yards
To grow quality mushrooms
you need to start with
good compost, and making
good compost starts with
understanding what is going
on in the world of composting.
While researchers do not yet
understand all the complex
relationships, studies are
underway to find out just
what makes good compost.

R

esearcher Meghann Thai, from the University of Sydney, unravelled some of the
mystery with her presentation to the recent Australian mushroom conference
on the diversity and activity of bacteria in Australian compost yards.
Ms Thai started by recapping “what is known so far”, based on previous research.
In the compost, microbes are responsible breaking down carbohydrates in the
wheat straw, and while different carbohydrates can be degraded by different
microbes, the more complex these carbohydrates are, the more cooperation is
required by these microbes to degrade it into simple sugars.
For the microbes to do their work, she explained, nitrogen is required as an
energy source. The energy source normally occurs in the form of ammonia, and
that is usually found in the chicken manure, urea or ammonium.
During pasteurisation, the high-temperatures help release ammonia, which
is then incorporated back into the compost by thermophilic microbes. Some
nitrogen is also lost through various gases including ammonia, nitrous oxide
and nitrogen gas. Nitrogen is also added back into the growing system through
protein supplements to boost overall yield.
She said previous research had found that ammonium has short pulses during
pinning, followed by a transformation into nitrite and nitrate during flushes.
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The interesting thing she said, was
to look at what microbes are active
and why the activity is relevant to
mushroom production.
“In 2012, a single farm trial taking
several samples at several time points
found over 30,000 different bacterial
strains. Of this, only a thousand could be
identified to a bacterial species, while
the rest of them could only be identified
to genus or higher.”
“A closer look at the succession of these
bacteria over the time of composting
showed some quick transitions of
bacterial organisms during pre-wet and
phase I, as they use the readily available
nitrogen and carbon sources. Once these
are exhausted, a stable consortium then
exists at relatively high numbers during
phase 2 and phase 3.”
“It got us wondering how the key
organisms worked and whether they
could be used for a stable inoculum.”
Ms Thai said to understand what was
happening researchers looked at the
communities that formed, what they
did in the compost and which were
functionally important.
“The bacterial profile will change from
crop to crop and from yard to yard. It is
more important to consider what is in
there and why, and what they do.”
She explained that from the data
gathered in 2012, more samples at
phase 1 and phase 2 were taken in
2017, from three key time points in a
few yards, across a few states.
“From this compost, the cultivatable
bacterial strains were firstly isolated
before DNA was extracted and
sequenced. Compost DNA was also
extracted, finding over 4000 bacterial
strains, of which only 150 of them were
identified to a known species.”
An analysis of the relative bacterial
diversity across the compost yards
highlighted that none of the yards is
the same. The analysis highlighted that
Pseudoxanthomonas occurred in all the
yards, although the relative abundance
in one yard was less than 5%.
The interest in this finding is that
most species of Pseudoxanthomonas
are thermophilic, growing between the
range of 30 to 60°.
“Pseudoxanthomonas are ideal for
conditioning as they use compost
carbon and help other microorganisms
degrade cellulose. They work well in a
consortium – which is like a microbial
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cocktail - and are quite dominant in
phase 2 and phase 3. It also rapidly
removes ammonia, actively transforming
it into nitrous oxide.”
Other findings across the yards included:
• Lysinibacillus is present in all five
yards at an abundance greater
than 5%; and
• Ureibacillus and Truepera are
present in three out of the five
yards.
The four main organisms play roles in
relation to nitrogen and carbon.
She explained that Lysinibacillus was
capable of nitrogen fixation and can put
nitrogen back into the system. Along
with Truepera, it is capable of aerobic
denitrification, making them functionally
similar to Pseudoxanthomonas in this
nitrogen role. All three organisms can
degrade cellulose and Truepera, and
Ureibacillus can degrade lignin, which is
found in woodchips.
“When we took a closer look at the
diversity in phase 1, the first thing is that
the diversity at the end of phase 1 is at
its highest point, so it is typical not to see
a normal bacterial profile in this stage.”
“What we can see is that
Pseudoxanthomonas is in four out of the
five yards. In the previous trial in 2012
Pseudoxanthomonas start to become
dominant at mid-phase 2, however here
we see it coming up in some of the
yards at the end of phase 1. And this
remains consistent in some of the yards

all the way to the end of phase 2.”
“In phase 2 compost
Pseudoxanthomonas is there in all five
yards, but where its dominance is less
than 25%, other organisms take over
such as Lysinibacillus and Truepera.”
Ms Thai said while bacterial
communities between the trials and
between the yards were different, it did
not mean that these differences are bad.
She said what was important was
that the microbial communities were
performing the same function because
at the end of the day the compost was
still growing mushrooms.
“The research from this point forward is
to characterise the strains that have been
isolated and understand what they do
separately, and how they work together.
This work will progress us towards
developing an inoculum to transform
nitrogen, or to degrade cellulose to feed
the mushrooms efficiently.”
“Research is also required to understand
further the role Pseudoxanthomonas
plays in nitrous oxide production,
and how this can be reduced.
Understanding this and also the way
to control nitrifying bacteria will allow
examination of how nitrogen in the
compost can be boosted.”
“We are yet to determine how
ammonia affects the growth rate of
Pseudoxanthomonas and how this, in
turn, affects nitrous oxide production,”
Ms Thai said.

Discussion from the floor
The presentation generated a lot of
interest from those attending the
conference. The following is a summary
of some of the questions raised.
What is the objective of reducing the
ammonia release from the compost?
The objective is not necessarily about
reducing the ammonia release but
reducing enough ammonia so that
the thermophilic microbes that do
use ammonia can put it back in the
compost. The objective is not to lose all
that nitrogen, but to make sure there is
enough ammonia there so it can be used
appropriately.
Is there a difference between a short
composting time and a long one?
There is not enough data yet to answer
that question. It is certainly something
that will be part of the project going
forward as we examine the potential of
producing an inoculum.
The populations identified at the various
compost yards were quite different. Did
you look to see how consistent the
populations were at the yards, crop by
crop?
The populations were a little bit
consistent, however, because the project
only managed to get crop by crop
samples for a few yards - and it was
only two crops – it is very hard to tell
between crops how similar they are, or
how different they are.
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CSA Tri Clean & Fog combine a unique
blend of three active ingredients to
provide broad spectrum disease cover
during growing room clean outs.
Tri Clean and Tri Fog combats a wide
range of typical pathogens commonly
associated with mushroom
production such as Cladobotryum
spp. Lecanicillium spp. Verticillium
spp. & Trichoderma spp.

While being non corrosive, non
staining, non odorous & pH neutral,
Tri Clean & Tri Fog also has a relatively
low hazard rating when compared to
many other common sanitising
products.
Tri Clean & Tri Fog are available to
growers in all regions either direct
from CSA (manufacturers) or through
our national distributor network.

CSA Products are Australian
made & owned with
locations in Brisbane QLD &
Newcastle NSW

Were any yield comparisons made
across the five yards, versus the
population of microbes?
This aspect is something that will be
examined in the future stages of the
project. What we are trying to do
ultimately is to take the guesswork
out of composting, and trying to take
out that level of variability so that
when compost gets to the farms, it can
produce a threshold of quality with a
known baseline.
What is the future for this project, or is
there any other project that is looking
at where to take these preliminary
findings?
A process is already underway to start
characterising those bugs that are in
storage. It is known already that some
of them are capable of degrading
cellulose, and others that can transform
ammonium into nitrogen or nitrates,
and so we are looking at what they can
do individually and also collectively.

The next steps are developing a stable
community that we can condition
into the compost, and stabilising the
variability of what happens when
compost reaches the farm. There are
many places this research could go - it
could be used to produce an inoculum
to stabilise composting or speed up
composting.
Because of the differences at a farm
level, is there a potential source of
inoculation that could have the biggest
impact?
The majority of microbes in compost
come from the straw and chicken
manure. Each yard is going to have their
own specifically designed microbial
cocktail. Eventually, it may be possible
to develop a blanket inoculum to
provide a vial of microbes to apply
to an individual compost. To do this,
we first need to determine how well
the microbial communities can form,
and how they form under different

conditions. Once that is determined
it may be possible to find a way to
tailor it to meet the conditions of each
particular yard.
What influence has recycled water on
individual yards?
Goody water is another source of
inoculum, but when inoculum is
developed and put into your compost,
that bacterial profile in the goody water
is going to become uniform eventually.
Are the ammonia suppressants used in
chicken production going to become a
problem in the future?
Anecdotally the ammonia suppressants
are starting to give problems to
composters, with people trying to
reduce how much ammonium is coming
out. It could be that we have to apply
ammonium sulphate when composting
commences, but I don’t know much
about it at this stage.
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Putting the heat
on the cookout
By Warwick Gill, Tasmanian
Institute of Agriculture,
University of Tasmania,
Private Bag 98
Hobart, Tasmania, 7001
Introduction
The perfect disease control measure is
one that is 100% effective yet costs
nothing (Gandy 1981). However, the
reality for the mushroom grower is that
they must make the best of the
expensive and imperfect techniques
available. Mushroom growers manage
disease pressures which are specific to
the crop they are growing and not
encountered by other producers. Being
a continuous process, mushroom crops
of different ages are grown in close
proximity all year round, perfect
conditions for pests and diseases to
multiply and spread. Additionally,
mushrooms are a fungus grown under
optimal conditions while the most
significant diseases such as dry bubble
(Lecanicillium) and cobweb
(Cladobotryum) are also fungi and
thrive in the prevailing environment
optimized for mushroom growth.
As mushroom crops mature, pest and
pathogen levels increase. By the end of
the crop, the pathogen population
reaches its maximum and represents the
bulk of pathogens on-farm (Fletcher &
Gaze 2008). Effective crop termination
is essential to reduce the pathogen
population, allowing the next crop to
‘start clean’ and to break the cycle of
diseases, such as dry bubble, which are
perpetuated by continual on-farm reinfection.
By far the most effective termination
procedure is cookout in situ, where the
crop is treated undisturbed in the grow
room. An effective cookout prevents
contamination of subsequent and
adjacent crops when spent substrate,
contaminated with pathogens, pests and
their larvae is removed from a grow
room (Beyer 2018).

Cookout must kill pests and pathogens
within the compost and netting on shelf
farms and the compost and tray timbers
on tray farms. Known to transmit
infective virus particles, cookout must
also kill Agaricus mycelium and spores
within the compost and tray timbers to
prevent spread of virus diseases.

much as practicable. As well as
preventing escape of pests and
pathogens, effective door seals will also
reduce fuel costs by minimizing steam
loss, allowing target temperatures to be
reached sooner.

Preparing for cookout

Once the crop and the room are prepared
for cookout and temperature probes are
in position, steam is injected into the
room under pressure (Fig. 1) and the air
temperature is raised carefully to avoid
structural damage to the room. The
compost is brought up to target
temperature and held at that
temperature for the required time to
achieve an efficient kill. On the
laboratory bench, Agaricus and most
pathogenic fungi are killed at 45°C with
a treatment time of 10 minutes while
insects, mites and nematodes require a
lower temperature (Fletcher & Gaze
2008). Within compost however, the
required temperature and treatment
times are much higher to account for the
buffering effect of the compost. The
minimum parameters for thermal death
points in compost have been determined
largely in the laboratory (Table 1), but
the on-farm reality is different.

To maximise the effectiveness of
cookout, the crop must be inspected and
spot-treated right up to the day of
cookout. By shutting down a room after
final harvest and leaving a crop for days
until cookout, pests and pathogens will
flourish. Once steam is introduced into
the room, the heat and positive pressure
will drive flies and pathogen spores from
the room and into the farm environment
to prolong the disease cycle, as very few
farms have perfectly air-tight rooms.
The disease team must continue
routinely removing and/or salting
disease patches to keep the number of
spores to a minimum. Fly numbers must
also be controlled as much as possible
and ensure that good containment
principals, such as well-fitted fly mesh
over exhaust openings and wellmaintained door seals are applied as

Cookout
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On the mushroom farm there are a
number of variables which account for
differences in thermal death points
determined under laboratory conditions
and the recommended parameters to
be applied in practice (Table 2), such
as:
• rate of heat penetration;
• uniformity of heat penetration;
• substrate density;
• substrate moisture content;
• compost structure;
• production system – trays or
shelves;
• age of the farm infrastructure;
• integrity of grow rooms; and
• resistance of dry spores.
These factors may or may not be
interdependent.
As described by Fletcher & Gaze (2008),
in order to reach a lethal temperature in
all the compost, some of it will need to
be exposed to a higher temperature,
especially if the compost is wet and
dense. Furthermore, to effectively
penetrate tray timbers and cracks and
joins in the concrete floor, the
temperature must be increased. All
variables considered, on a modern farm,
a temperature of around 65°C would
need to be held for no more than nine
hours to kill all pests and pathogens.
But for an older farm, where heat loss is
greater, heating may be less uniform and
timber trays are used, the time and
temperature may need to be increased
to 70°C for 12 hours or more.
If a farm is under high disease pressure,
then cooking out a room both before and
after the substrate is removed is critical
(Table 2). Some pathogens, notably
Trichoderma aggressivum, are able to
survive routine cookout conditions.
Rinker (1996) reported isolating
Trichoderma harzianum (subsequently T.
harzianum biotype Th4 and now
Trichoderma aggressivum f.
aggressivum) from compost and
production room floors following routine
cookout.
After trialling combinations of heat and
time, it was shown that a temperature
exceeding 65°C for at least five hours
out of a total of 20 hours eradicated the
green mould pathogen.
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Further work reported by Rinker & Alm
(2000) demonstrated that T.
aggressivum was able to survive
compost temperatures of:
•
•
•
•

73°C for 18 hours;
74°C for 29 hours;
77°C for 17 hours;
60-65°C for 20 hours;

but was destroyed when exposed to a
compost temperature of 68°C for 42
hours. It has since been demonstrated
that Trichoderma aggressivum f.
aggressivum is able to penetrate tray
timbers and survive routine cookout
while the substrate is in situ (Catlin et
al 2004). Only once the substrate is
removed and the trays cleaned and
steamed again are persistent pathogens
eradicated.

Treatment of trays with the fungicide
propiconazole (Safetray® P containing
250g/L propiconazole is registered by
the APVMA for use on mushroom trays in
Australia) reduced penetration of the
timber by T. aggressivum and isolation
frequency of the green mould pathogen
following cookout was reduced by 80%
(Catlin et al 2004). No matter how
high or how rapidly the air temperature
is raised at first, it still takes about 14
hours for the substrate to reach 60°C.
On tray farms, depending on the timber
used, it may take the trays five to six
times longer to attain lethal temperature
than it does the substrate (Beyer 2018).
This highlights the potential for disease
carry-over in tray timbers and the need
for a second steam when the farm is
under disease pressure.

On farms that cookout in a dedicated
steam room, the preparation differs
slightly. Before transfer, the room fans
must be turned off and the crop treated
with a disinfectant. The room must
then be shut down for 1 hour to allow
disturbed spores to settle before
moving, to reduce the chance of
spreading pathogens around the farm
environment (Fletcher & Gaze 2008).
This procedure must not be carried out
while another room is being filled.
After cookout
Old growing rooms should be emptied
downwind from new rooms and an old
crop must never be emptied while filling
or casing operations are underway in
adjacent rooms. The concrete apron
outside a grow room should be washed
down thoroughly each time it is filled or
emptied and the area outside the newly
filled room must be kept clear of organic
debris (Curtis 2008).
Irrespective of the effectiveness of
cookout, the correct handling of spent
mushroom compost (SMC) after
cooldown is crucial in maintaining onfarm biosecurity. SMC must be

removed from the farm at the
earliest opportunity. If the cookout
has not totally eradicated pests and
diseases, then stockpiling SMC onfarm has the effect of merely
shifting a significant disease reservoir
from the grow room to the farm
environment, exposing the entire farm

to contamination (Fig. 2). Even if
cookout has been totally effective and all
pests, pathogens, Agaricus mycelium and
Agaricus spores within the compost and
casing have been destroyed, dumping
SMC within the farm environs still poses
a major risk.
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An effective cookout reduces the SMC
to a microbiological ‘void’; there is
nothing living within the treated
compost. Therefore, pathogenic fungi
and pests are able to easily
contaminate the still highly nutritious
SMC as thereare no competitive
organisms, particularly Agaricus
mycelium, to discourage colonization.
The longer SMC is left on-farm, the
greater the reservoir of pests and
diseases that builds up. It is therefore
essential that SMC, under all
circumstances, is removed immediately
from the farm environment and not
stockpiled on the property.
Within a farm’s integrated pest
management system or sanitation
protocol, cookout is a single, albeit very
effective step. After removal of the
SMC, the grow room must be
thoroughly cleaned and sanitized
following the recommended protocol
(Gill 2017).
Consequences of a reduced
cookout
Growers today are under pressure to
reach projected yields and to satisfy
market demand within strict
timeframes. Grow rooms once cooked
out one week and filled the next, are
now being turned over in a matter of
hours, not days, to meet tight
production schedules.
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Consequently, cookout is often reduced
to save time. Yet the consequences of a
reduced cookout may have a significant
impact on yield and quality and hence
marketable volume of subsequent crops,
by not achieving a satisfactory kill.
Growers using timber trays face
challenges not experienced by the shelf
grower. The tray timbers are capable
of harbouring pathogens like T.
aggressivum, which can survive even
strenuous cookout (Catlin et al 2004)
and virus-transmitting Agaricus
mycelium and spores.
An insufficient cookout on a tray farm
will invariably lead to a build-up of
pathogen inoculum within the timber
and while the colonization by pathogens
may be mitigated somewhat by
treatment with Safetray® P, T.
aggressivum still is able to penetrate
the timber and survive routine cookout.
With a reduced cookout, an unrealistic
expectation is then placed on the
effectiveness of sanitizers and
disinfectants used to sanitize the room
post-cookout. The mushroom farm
environment is invariably rich in organic
debris and standing water, two factors
which are known to significantly reduce
the efficacy of sanitizers.
The reduction in efficacy due to the
extra organic burden imposed on
sanitizers and disinfectants by a
reduced cookout is made worse by

growers overlooking the withholding
periods and contact times stipulated by
product manufacturers, which may not
be compatible with rapid room turnover
and tight production schedules.
Not only does this practice compromise
crop biosecurity, but it also introduces
the potential for chemical residue
accumulation in mushrooms.
Some bacteria such as Bacillus cereus, a
common soil-inhabiting bacterium which
may also have some food safety
implications, form resistant endospores.
While routine cookout kills bacterial
vegetative cells relatively quickly,
endospores will survive the elevated
temperatures relatively easily. Once
favourable conditions are restored postcookout, the spores germinate and
vegetative cells multiply rapidly creating
potentially significant carry-over into the
next crop.

Such bacteria can be eradicated by
a second cookout as recommended
by some authors (Table 2) which
will kill the newly emergent
bacteria.
The floors and the cracks and joins
in them, provide a haven for
pathogens from routine cookout.
The concrete floor acts as a heat
sink, drawing heat from the
atmosphere during cookout and
transferring it to the ground.
Consequently, the floor may never
reach an adequate temperature for
the required kill time and, as
recent evidence has indicated (Gill
2017)pathogens will survive
within the compacted organic
matter and establish a carry-over
reservoir, particularly following a
reduced cookout.

How to test the
effectiveness of your
cookout
A quick test to indicate the
effectiveness of cookout can be done
easily on-farm. At fill, place a handful
of fresh phase III compost into a new
ziplock plastic bag. Following
cooldown of a cooked-out crop, place
a handful of SMC into the same bag
and press it up against the fresh
compost but do not mix the two. Seal
the bag and leave it in a warm place.
If cookout has been effective, the
fresh compost will remain free of
growth. On the other hand, if cookout
has not been effective, contaminating
mycelium will grow out from the SMC
and into the fresh compost (Fig. 3).

Further information:
Project leader
Warwick gill
Warwick.gill@utas.edu.au
0417 766 588
Pest and Disease Service
Judy Allan
judyallan@bigpond.com
02 6767 1057
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Supplementation

cannot improve bad compost
Supplements are only a
tool to increase the
performance of a good,
well fermentative and
incubated compost, and
cannot improve a bad
compost.
That was one of the key messages
delivered by Champfood supplement and
casing expert, Eric Vernooij tothe recent
Australian mushroom industry
conference.
Mr Vernooij said the philosophy of
Champfood was that a mushroom
supplement - a mixture of proteins,
carbohydrates, minerals and micro
elements - was useful in filling gaps of
missing amino acids to increase the bioefficiency of the compost by up to 15%.
The most common way, he said, to
enrich compost was by adding extra
protein through a source such as soy,
rapeseed or sunflower. It can also be
done by adding carbohydrates such as
wheat or corn, by adding fatty acids

or different trace elements of micro
elements like magnesium, boron or
selenium.“While some have seen
supplements as having the potential to
make up for a relatively poor compost,
they can only really make a good
compost perform at a higher level with
the right mix of essential elements.”
He explained that the chain of essential
elements required to grow mushrooms such as straw and fermentation, water,
bioactivity, spawn quality - was only as
strong as its weakest link in the chain.

“If all the elements are well connected,
and everything is in good order, then
the application of supplements can
perform well and deliver the highest
beneficial performance.”
He said the key benefit was that
correctly applied and delivered
supplements can potentially deliver 60
times a punnet of 250 g for each 1kg of
supplements.
Performance trials
Mr Vernooij highlighted some trials that
analysed the performance
of supplements against nitrogen
concentration of different compost and
at different filling rates.
The highest effect of supplements was
seen in poor compost with low nitrogen,
with the impact reducing as nitrogen
levels increase.
Trials in Belgium examined the
relationship between filling rates and
the amount of added supplements, using
filling rates of 85kg, 90kg and 95kg and
supplement rates of 1kg, 1.4kg and
1.8kg.
At the filling rates of 85kg and 90kg,
the supplement delivered significant
yield increases. At a filling rate of 95kg,
an optimal point in relation to the
benefits is slowly achieved.
Mr Vernooij said adding more compost
and supplements to gain yields works
only to a certain point.
Australian Mushrooms Journal
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The studies show that a 4 kg/m²
increase by 1 kg application per square
metre is possible and that increasing
this to 1.7 kg/m² at a lower filling
rate can also deliver benefits. Past this
point and the returns from supplements
decrease, he said.
Releasing nutrients
Mr Vernooij explained the release of
the supplement could be done through
a single, multiple or mix of coatings
to determine the timing of the release
pattern of proteins.
“The coating of supplements can be
carried out by heat treatments or by
adding liquids or fatty acids. We know
that mycelium likes fats, and the fatty
environment stimulates the performance
of the mycelium.
“The different release spectrums are
influenced by the different types of
coatings so that the protein can become
available at the moment of filling, or
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at various stages throughout the first,
second and third flushes.”
Mr Vernooij detailed the differences
between some Champfood supplements
to highlight the release spectrums
supplement extends the release pattern
of the proteins to a later stage. Further
mixing in one product can also be made
to further delay the protein availability
to the second or third flushes.
The importance of a good mix
If you use supplements, thorough
mixing to create uniformity is essential
to get good results, according to Mr
Vernooij.
“If mixing is not done properly high
concentrations of supplements are
achieved through the different coatings.
The Champfood Type C: single coated
3000 supplement was described as
a quite fast release supplement. This
supplement becomes available as soon
as activity starts in the compost and

releases the majority of the proteins in the
first flush and through the second flush.
Mixing this with the Champfood Type S
(spawning): double coated 6000 created,
which leads to local heat and temperature
peaks and hotspots. These hotspots will
damage the mycelium and decrease your
yield expectations.”
“The first step is only to use fresh
supplement in each room and to make sure
the environment is clean and well filtered.”
You can only fill once, so efforts to
optimise the uniformity in the room by
paying attention to the mixing process,
can pay dividends he said.
Trends in supplements
Mr Vernooij said there is a range of
supplements or formulations available
and it comes down to price and protein
content of a particular product to
determine the qualities required for a
particular farm.
“Another trend we see is for organic
mushroom farming, and that is
definitely increasing across Europe, and
also in Australia. Canada has converted
completely to organic mushroom
production, so organic is a trend which
continues to develop.
“In Australia, we are limited to shipping
ingredients from a vegetable origin,
with the ingredients being soya,
rapeseed and sunmeal.”
He explained that soya had protein
usability in the range of 75-85% the highest of the three ingredients
mentioned above. Regarding the amino
structure, soya and rapeseed are close
to each other regarding quality, so
depending on the price the ingredients
are replaceable for each other.

“By calculating the effective protein
coming from soya, rapeseed or sunmeal
you can see the usability and these
numbers give you at least a kind of
predictability.”
Formulation performance
Mr Vernooij presented four examples to
highlight the performance of the
different supplement formulations.
Growers need to look at the potential
impact, assess the cost benefits and
calculate the best option for use in their
farming system, he said.
Alternatives
Mr Vernooij discussed some confusion
about corn and corn glute and said corn
glute was a concentrated byproduct that
delivered a high-quality protein that
was comparable with soya.
“When harvested corn has only 10%
high-quality protein, with a lot of starch
and carbohydrates. The moisture content
is around 15% with a little bit of fat
and a little bit of ash. After extracting
and taking a lot of starch and
carbohydrate out of this formula it
becomes a very highly concentrated,
high-quality protein, and with the
moisture reduced, and the fat and ash
increased it is a very high performing
product.”
“It should be considered however that
while corn is a relatively cheap product
most of the time when available, it is
more than three times less effective
than soya. In Poland, it is used a lot, but
growers need to more than triple the
amount compared to the use of a soyabased supplement.”
“Corn also absorbs a lot of water, so
there is a need to compensate this
moisture back to the compost to start
your flush in optimal condition. It also
leaves sugars and starches which are

very easily accessible food sources for
competitive moulds. Regarding risk
assessment, this supplement is a higher
risk than a soya-based supplement, so
the question is whether it is worth it to
reduce costs?”
Mr Vernooij also covered rice litter,
which he described as a very good
product.
“Rice litter is almost twice the price
of soya, so is a matter of calculating
the cost in terms of the percentage
of protein. It is absolutely a good
alternative with very high-quality amino
acid, but it is very expensive,” he said.

Q&A: How

many kilograms of
supplement per ton should we
put in our compost?

Eric Vernooij: In Australia the way
you grow flats, and the way you
make your first flush quite long, you
need energy. I think also you need a
certain bulk density in your beds, to
make sure that you can cultivate that
product. There are some challenges
concerning temperature management
from filling up to pin set. I think
for your market an optimal rate is
between 90 kg and 95 kg or perhaps
98 kg of compost per m2,, with a
supplement rate of between 12 and
16 kg.
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Growing quality Mushrooms
easier said than done
When it comes to mushrooms, quality is key, and in
Australia, this focus is evident more than anywhere
else, according to international mushroom
consultant Erik de Groot.
A regular contributor to the Australian Mushrooms Journal, Mr de Groot
was one of the prominent international speakers that addressed the
recent mushroom industry conference in Sydney.
He used his experience to highlight how farms can make improvements to
deliver a quality mushroom to the market, selecting a total of six practical
ways in which quality is influenced.
These six areas are:
1. Filling / casing / mycelium
2. Create stagger
3. Evaporation
4. Watering on mushrooms
5. Climate
6. Harvest and pre-harvest
Filling and casing
While most Australian producers import casing from Europe, he explained
it is important the casing comes with a nice structure.
Top: Erik de Groot
Above: Growing quality mushrooms

“It is very important to have a good start. The most difficult part is
getting the casing out of the bags and then maintaining the same
structure on the beds.”
“Whatever the setup or the machinery used, it is important to work with
the casing companies to develop the most appropriate process for your
situation, because this first step is where you can lose a lot of quality.”
“If you have a finer casing and it is also a little bit dry, the mycelium
in that casing is going to be very fine and not give you a nice strong
mushroom. You want a nice thick mycelium to go in a nice structured,
heavy casing and fight it back a little bit every time you water to deliver a
quality mushroom.”
He explained the next part of the process was to get the mycelium up high
enough in the casing.
“A lot of times farms start the cool down in a room based on a certain day
and time, but if the room is not ready, waiting a matter of 12 hours longer
can deliver that quality.”
“Be very careful when you start, and if you see that for instance your top
shelf is not ready yet, you can cover that up with some plastic, and let it
recover a little bit longer. If you see that your mycelium is not high enough
yet, changes can be made in the cool down process with a little bit higher
CO2 to allow more time to recover.”
He suggested that getting this part of the process wrong would reduce quality
and result in issues such as dirty mushrooms, black spots and over pinning.
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Stagger
Mr de Groot explained stagger as
creating more generations of
mushrooms.
“You want to fill up the beds, three
or four times over three or four days,
rather than pick two days and have no
mushrooms left. You want to fill it up
every day, with more generations and
the right stagger.”
“To create stagger one of the most
important things is to have a cooldown
that goes fairly slow. If you do it fairly
fast, you will create maybe two or three
generations in a few days. However,
you want to come down very slowly
over eight or nine days, with every day
creating one generation more.”
“To keep that stagger, try not to knock
back the mycelium, just start on time
and don’t touch it anymore.”
Mr de Groot advised not to use higher
CO2 levels to adjust the stagger.
“I have seen growers that cool down
quickly and after try to reduce the pins
by putting up the air temperature and the
CO2. That does reduce the pins, but if you
want stagger it doesn’t work as well.
Evaporation
Mr de Groot said evaporation was
very important for the mushroom to
grow, with good compost temperature,
especially in the later flushes, a key
component.
“Once harvesting starts the compost
temperature goes up fairly easily,
so don’t be afraid of a low compost
temperature before the first flush.
The rule is to achieve a 2° difference
between the air temperature and the
compost temperature; however if you
come down to maintain that difference
and end up with a compost

Bad evaporation or too much water.

50

Australian Mushrooms Journal

Above: Growing quality mushrooms requires a good start with the right structure on the beds.

temperature of 18° or lower, you can
lose activity in your compost and
evaporation which is also not good for
quality.”
He suggested a balanced approach to
watering, taking into account what the
compost is doing to ensure the casing
maintains a good condition.
“By balancing, I mean making sure that
we put the right amount in the beds
for a particular room. Rather than
watering each room at 15 L per square
metre after the first flush, consider the
particular requirements for each room.
Some rooms may require just 12 L per
square metre while others may require
up to 18 L, depending on the
conditions.”
He explained that outside conditions
played a key role in evaporation. If you
lower absolute humidity outside, you
already have a fair bit of evaporation
going on, so you can work with higher
CO2 levels, he said.
“Look at your outside conditions,
because if you don’t, you may have a
good climate in your room, but not the
right evaporation required.”
Mr de Groot provided a graphic
example of the impact of evaporation
on mushroom quality.

“I was once asked at a farm to look at
mushrooms in the cool room that were
getting yellow after two days. These
mushrooms looked good on the beds,
but when cut, they were completely wet
inside and had started to go black.”
“The issue was simply a lack of
evaporation, and the message is that
while the mushrooms may look good
when picked, quality is also about good
shelf life.”
Watering
Mr de Groot explained the importance
of watering as an essential element of
the quality chain.
“When you finish your watering before
cooldown for pinning up and don’t
water again to the end of first flush
14-15 days later your casing dries out a
lot. To find a moment in this period
when you can apply water onto
mushrooms and soften up the casing a
little bit, definitely helps the casing. It
can also provide a little bit of weight
for the mushrooms.”
“On farms that are fairly sensitive to
scaling, watering on the first flush will
produce a very nice smooth cap on the
mushrooms and no scaling the next day.”
He stressed it was important to use

chlorinated water with the right pH
because if the pH is high, the chlorine
does not work. You need the pH of the
water down around seven, otherwise,
the chlorine is not effective, he said.
Regarding timing, he recommended
watering mushrooms only when compost
activity occurs.
“When the first flush comes up, and you
start picking ¼ to ½ kg per square
metre, the compost activity is going off,
and it is screaming for water. If you do
it before this, you don’t get the required

evaporation, so wait for compost
activity and then water your room.”
He said drying mushroom should occur
as gently as possible.
“Depending on the outside conditions
and the absolute humidity, you may not
need much air to dry the mushrooms
off. If it is fairly humid outside you
may need to run the fan a little longer
and a bit higher but do it as gently as
possible.”
He said it is also important to consider
the spacing on the bed when watering.
“If the mushrooms are all touching each
other, then harvest first to provide some
space. If there is not space, the water
will stay in between mushrooms and not
dry out enough, and you will get blotch
or discolouration.”
“Remove excess water from the floor.
Your climate system will dry the room,
but without removing excess water from
the floor, the system will push the air
from the beds over the floor and drag
that moisture throughout the room.”
“A simple squeegee will help get the
floor dry quickly and then it will start
drying the mushrooms. Without this, it
will take up extra time to dry the floor,
and the mushrooms will stay wet for a
few hours too long.”

Climate
When it comes to maintaining an
appropriate climate, the options
regarding climate systems are to look at
either relative humidity, absolute
humidity or moisture deficit. While
Mr de Groot stressed it was a choice for
each farming operation, the
right climate system can make a
big difference in delivering quality
mushrooms.
Mr de Groot discussed the value of
a central air duct, suggesting that it
enabled the rooms to maintain the same
absolute humidity all day, providing a
stable climate and benefiting growing
quality. Australian farms always face
different conditions in the outside air,
and with a central air duct it can simply
be set to maintain a constant absolute
humidity, he said.
Another aspect discussed was the impact
of the settings in the climate computer.
“The on-farm climate computer has a
range of different settings - reaction
times of heating and cooling, speeding
of fans, the percentage of air - and it
is important to know what is going on
behind the main screen.”
“The factory setting for the computer
could be based on the Dutch climate
where winter and summer are distinctly

different from Australia. The settings
need to be adjusted to take into
account the way in which the farm
operates to maximise the benefits of
this equipment.”
Harvest
“When it comes to harvesting and
handling mushrooms, the mushroom
should be put in the box very carefully,
but of course this is far easier said than
done because there is a lot of handling
in between.”
“Mushrooms are picked off the beds,
weighed and packed, transported out of
the room to the cool room and then
from there to the supermarket. Every
single touch on the mushroom damages
the tissue outside, and while it won’t be
noticed immediately, after two days you
can see spots and lose your quality, so
it pays to take care.”
The same care is required, he said, with
picking techniques.
“Picking mushrooms is difficult because
there is always a lot of people doing it.
There is a lot of training for pickers but
also a lot of follow-ups to ensure they
do a good job. It is relatively easy to
grow mushrooms because there is one
grower with a focus on consistency, but
if you have 50 or up to 200 pickers is a
little more complicated to manage.”

Customers will buy with their eyes.
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“The first step is to create space
between the mushrooms. If mushrooms
are ready to harvest and they are
touching each other, it is simply too busy,
and you are already too late. By the next
day, the quality will be down, and you
will see long stems and soft mushrooms.
“It is very important to create that
space before mushrooms are ready to
pick. If it does not have space, you will
never have a quality mushroom.”
Mr de Groot said too much space was not
desirable either, and while it depends on
the size of mushroom you want, you do
need to provide some space.
“The harvest needs to be managed all
day so that pickers understand that the
right space will deliver quality. Once
you don’t have that space, you might

produce good quality that day, but see
the consequences the day after.”
He explained that managing the harvest
was also determining where to start
picking in the room. The majority of
farms start at the top and finish at the
bottom, although sometimes another
shelf is busy and should be picked first.
“Most farms start with the first flush, go
to the second flush and by the end of
the day go to the third flush. Managing
harvest mean starting in the morning at
the third flush, or the second flush to
maintain quality.”
Once picked, the focus is all about
handling. Quality improvements can be
made in terms of how long they stay in
the room after harvesting, whether they
are placed in the cool room straight

away or whether they go to a vacuum
cooler. All these elements, he said, are
critical for shelf life, and all farms need
to take a detailed look at how this is
managed to bring about improvements.
“Customers choose with their eyes
and no one is going to buy that
mushroom at the bottom of the box.
Sometimes growers don’t even notice
that mushrooms have suffered from
bad evaporation or damage - but it will
show after a few days regarding shelf
life,” Mr de Groot said.

Growing quality mushrooms – a summary
1. It is important to have a good start and make sure you have the right casing on the beds,
with a good structure.
2. Know the possibilities of your climate system and make improvements to the standard
settings as there are a lot of things in your system that can make a lot of difference.
3. Stagger the mushrooms and keep them evaporating to create as many generations as you
can. If you are picking five or even six days in the first flush, you know you have a good
stagger.
4. Watering during picking can improve quality and produce a nice smooth cap on the
mushrooms but evaporation needs to be managed.
5. Continual training for harvest is crucial and is continuous, particularly given larger
workforces.
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Chasing Food Safety -

the risks and rewards
Consumers are more concerned about where their food comes from and how it is produced
and how it tastes than ever before. However, in today’s era of accusation, industries need
to respond quickly when dealing with product quality in the supply chain. And speed and
agility are absolutely essential when you’re trying to manage your reputation.
Costa mushrooms recall
In contrast, Mr McClelland said the recent
recall of pre packed sliced mushrooms by
Costa was handled well. As soon as he was
aware of the incident, he looked at how
Costas was addressing the situation.
“There was clear messaging in the media,
on their website and on social media. The
message was that as soon as the issue
was detected and even though there was
no reported incidents Costa advised food
safety authorities of their intention to
conduct a recall and notified retailers to
withdraw product from sale.”

T

his was the warning given by
Risk Management project leader,
Patrick McClelland to mushroom
growers attending the recent
conference in Sydney.
Mr McClelland took delegates through a
number of recent case studies to illustrate
the inherent dangers and emphasise the
importance of being fully prepared to deal
with issues that impact across industry.
Nanna’s Berries
He presented the Nanna’s Berries
case study from 2015 as an industry
“Armageddon”. The issue started when
Patties Foods undertook a voluntary recall
of frozen berries product due to fears of a
hepatitis A contamination. When the recall
commenced it was strictly precautionary
as no test had confirmed any fault with
the manufacturer.
After commencing the recall Patties
Foods was notably absent from the story
playing out in the media and had little
if any communications with consumers.
Within a day the Victorian Department of
Health and Human Services had declared
the popular Nana’s Frozen Berries had
been subject to potential multiple cases of
hepatitis A, instructing consumers to bin
the product.
The link between Nana’s frozen berries
and the outbreak quickly became fact. It
soon came out that product was sourced
from China and Chile, with the enemy in
consumers’ eyes becoming overseas food
practices.
In a matters of days consumers all over
the country were saying they were sick
from frozen berries and while no proof of
the connection was made it didn’t matter,
as it simply became fact.
In the wake of consumer outrage Patties
then made a statement saying: “There are
still no facts. We are working very closely
with the Health Department to actually
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prove that there is an actual direct link of
hepatitis A with these berries.”
Mr McClelland said this statement was the
absolute opposite of what should be done.
“You need to have clear and definitive
messaging about it: why the supply chain
is safe, how the problem will be fixed, and
what is being done to ensure that frozen
berries in the future are going to be safe
for everyone.”
By the time Barnaby Joyce appeared on
television talking about imported Chinese
produce they had lost control of the whole
debate.
So, 12 months later Patties sold their
frozen food business, having dropped from
$16.7 million profit to $2.1 million profit,
a high price to pay for not covering their
reputation.
Mr McClelland said the key message was
to be ready and willing to get out there
and provide information and facts, to
gain control of the debate, and be certain
about what you say, why you say it, and
who you are talking to.

“They had all the relevant details on
the products affected, and they could
definitively say that any mushrooms after
this date were absolutely safe. They had
liaised with industry, and together worked
to manage the issue and followed the
communication funnel, the social media
outrage, to see what was happening and
make sure they were ready to respond.”
“When Channel 10 was looking for a story
they came out again and reiterated the
importance of what they were doing,
why they were safe and why they were
managing things appropriately.”
Mr McClelland said at this point the
safety and the contamination issue
was essentially over, but a new front
had developed around packaging, with
consumers outraged about packaging,
about how mushrooms were packaged,
and there was overpackaging of produce.
“In quick time the story on ABC online
attracted thousands of comments ranting
about packaging. The question for industry
is how to react. I believe any comment
would have inflamed the situation, so
it was more appropriate to watch and
monitor for any comments on safety,
and clearly delineate that line. No safety
comments were seen and within a few
days the reputational bus had moved on
and they were talking about the next
thing.”
Mr McClelland said the case study was an
outstanding example of how to manage a
recall and how to manage product safety.
“The key takeaway is: 1 - be definitive
and clear; 2 - front up, say what you are
doing because if you don’t do it others

will take that space, but don’t speak on
everything. It is a matter of picking your
battles and knowing which ones you need
to talk on and which ones you don’t.”
Strawberries
The final case study covered, was that of
strawberries, which was described by Mr
McClelland as being almost impossible to
manage.
In early September a needle was found
in strawberries with a second case a few
days later and with Queensland Health
issuing a warning within days.
He said while there was a need to send
a clear message, there were too many
voices, and it really spiralled out of
control very quickly with the Queensland
Strawberry Growers Association calling it
‘commercial terrorism’.
“Terrorism is a very inflammatory and
emotive word and you really need to talk
about facts about why strawberries are
safe to eat.”
As a result, the media went into overdrive
and started talking to strawberry
growers all over Australia with conflicting
messages. The police initially said the
threat had been contained, however the
Queensland government came out offering
a $100,000 award for information,
which did little more than just feed the
uncertainty. And by that stage copycats
emerged all over the country and it was
really difficult to control.
In mid-September there was a whole
array of different people saying all sorts
of things on the issue ranging from the
Nationals Bridget McKenzie with the

advice “don’t chop them out, chop them
up”; with the Border Force saying they
were still investigating; the Prime Minister
Scott Morrison increasing penalties for
offenders; Federal Minister Littleproud
calling the saboteurs parasites; and with
Bill shorten eating strawberries to “have
one for the farmers”.
Mr McClelland said despite everyone’s
best intentions, the issue was completely
out of control with a tumble dryer of
information.
He said the industry just needed to hold
the line and let the emotion feed out of
the situation. Fortunately with football
finals and a long weekend, the media
bus started to slowly move on, with the
industry starting to clawback a position
with consumers.
He outlined that from an industry
perspective there was a lot of consumer
sympathy, with people willing to show
support for Australian strawberry farmers.
He suggested that industry should use
some of the funding given to them to do
a long-term slow campaign to build the
trust with consumers by talking about
farmers, and providence and quality. If
they can do this, I think they can come out
of situation a lot stronger but it has come
at an enormous cost, he said.
Some golden rules
Mr McClelland outlined some golden rules
to work with when managing reputation.
“The first one is to prepare. Managing
reputation requires a lot of work
beforehand to produce preapproved
content, and we have done this with the
AMGA.”
Australian Mushrooms Journal
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“Listening is also incredibly important, and
you need to monitor and understand the
conversation to ensure you know what is
going on and when it is the right time to
enter the discussion or not.”
“You need to back your stakeholders
and relationships, and you need to
proactively talk to your stakeholders and
be transparent in how you are going to
manage the issues on their behalf. You
need to be consistent and you need to be
genuine.”
“A key point is to take responsibility,
and you need frequently asked questions
and have your stakeholders understand
what those questions are. When it comes
to reputation management you need to
be agile, and you need to have some
preapproved messages to get out quickly.”
“It is critical to communicate this
information internally so that everyone
in the industry has the same message.
Individual mushroom growers might
not be talking to the media, but when
they are talking to a supplier or a
customer they need to be able to say
the same thing about how the industry
is managing the issue.”
“And lastly, you need to evaluate, assess
and act,” he said.
Mushroom industry
collaboration
Mr McClelland said collaboration
between everyone in the industry is
absolutely fundamentally.
“We need to be absolutely aligned and
coordinated and we need evidence
points at our fingertips to be agile in
dealing with issues.”
He outlined that the objective of Porter
Novelli in working with the mushroom
industry is to protect and enhance the
Australian mushroom brand by ensuring

the industry response to any threat or
issue in a planned, coordinated and
uniform manner.
He said reputation management must
always protect the reputation of the
whole industry.
“While there is some temptation to
step back into your own business and
look after yourself, from a consumer
perspective when they buy mushrooms at
a supermarket, they just see mushrooms.”
“You are all in this together and you
need to work together to protect your
industry reputation, with a united voice
and with one message that is aligned
and consistent.”
He said accountability was essential and
if something goes wrong, you need to
be accountable and say how you are
going to fix the issue.
“As an industry operating protocols are
required with preapproved content they
can be delivered really quickly and allow
you to spring into action with agility.”
“One message is an essential approach
despite many audiences. While the core
message can be tailored to the type of
communication, it needs to be consistent.”
He outlined that testing protocols
and procedures on-farm and building
evidence points was a crucial part of
being prepared. The more you can tell
us what is happening the more planning
that can be done to ensure an effective
response is developed ahead of time.
Mr McClelland said the response plan is
built around quick action. When a risk is
identified, or something happens onfarm or in the business, the first action
should be to give the AMGA a call to
advise them of the situation.
“We don’t want to get in your
road. With the Costa issue we were

supportive, but they were managing it,
and it worked very well. The last thing
we want to do is get in your way or
make it difficult for you. We do however
have a team, and systems in place, and
the expertise to help industry effectively
manage the response.”
He explained that risk was categorised
in terms of low, medium, high
and extreme. There are escalation
procedures and protocols in place to
meet each of these categories.
For example, if an issue of high or
extreme risk happens, a high level
of resources is triggered, including
engaging with experts to check evidence
points that support the prepared
response. There is a point of approval
established at an industry level to
quickly approve the approach and any
associated materials.
Mr McClelland said the project has
already developed preapproved
messaging around food safety, product
quality, industry behaviour and broader
industry issues.
“This messaging is an evolving document
and will be continually updated, based
on the testing and the evidence points.
Industry must also play its part to
ensure we are equipped to respond on
your behalf.”
“This project, and Porter Novelli, are
there to support you and our activities
are aligned with your industry. Our job
is to ensure the response is coordinated
and we will lockstep with you to help
manage your reputation.”
“The message is that we are all in
this together, and with the right
preplanning we can respond and help
you get through potentially difficult and
challenging times,” Mr McClelland said.

Understanding your adversary

Preplanning
your approach
In the area of food safety, it
pays to know your adversary
and to plan your approach
based around that knowledge.
Food safety expert Clare
Hamilton-Bate provided a
unique viewpoint to attendees
at the industry conference on
how work undertaken in this
area can be used effectively
within the risk management
project to best prepare
industry to react correctly to
situations that may arise.

Clare’s work feeds directly in the risk management project where she works
alongside Patrick McClelland (see story on Page 54).
She told delegates that while the crisis management case studies focused on the
unimaginable, her focus is on the way in which preplanning can pre-empt and where
necessary help those situations.
“To succeed you have got to understand your adversary and what the problem is.
If you don’t understand the problem, you are not going to be able to prevent it or
ultimately fix it.”
Three types of food safety risk
She explained that there are three types of food safety risk: there is a risk
attributable to something, you know where it came from and the cause of the
problem; there are non-attributable risks where you really can’t work out why it
happened, but it is directly linked to you, and then there are the real left-field risks.

Managing Food Safety Risk
• Attributable Risk
• Non-attributable Risk
• ‘Left Field Risk’

She said there have unfortunately been plenty of examples to draw on over recent
times.
“If we look at the recent melon situation first, it was an attributable risk. Very
soon after the first cases of listeriosis were reported, the link to rockmelons was
established, investigations were able to pinpoint the farm relatively quickly and the
cause could then be determined.”
“It was like a perfect storm scenario where adverse weather (heavy rainfall, followed
by dust storms) significantly increased the organic load on the fruit. The melons
came in dirtier than normal and impacted on the efficiency of established control
measures and sanitising of the fruit. Rockmelons by their very form are difficult
to clean and sanitise and the potential for cross contamination in the packing
environment is very real.”
“Each scenario on their own would not have caused the problem, but they came
together and created a perfect storm. For the melon industry it was not a great
scenario and caused a major impact, but the cause was identified and the risk
attributable to something.”
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Clare said a frequent response when
implementing food safety systems is
that “produce has never killed anyone”.
“Unfortunately produce now has killed
people throughout the world and in
quite significant numbers, and it serves
as a reminder of the importance of
having systems in place to deal with
issues that can arise.”
Non-attributable risk
Clare said the recent issue with
strawberries was an example of nonattributable risk.
“It was an issue that no one could
have foreseen, and it is just as likely
other products such as chicken, or even
nappies could have been found with this
problem.”
“The difference between the melon and
strawberry incidents was that while
it was not the individual producers or
strawberry industry’s fault per se, it
was seen as a wider product safety /
consumer issue, although one that some
considered could potentially have been
managed with the right type of systems
in place.”
“The government reaction was to look
at the supply chain, with knee-jerk
comments suggesting metal detectors
and tamperproof packaging as solutions.
Even with these “solutions” in place, it
would not have necessarily managed
that particular situation.”
She said it was a different type of
risk scenario, where industry could be
equally well-prepared and yet face a
scenario with something that you did
not necessarily have direct control over
as an industry.
Unpredictable risk
The last example provided was a leftfield scenario of something that simply
cannot be predicted and that industry
doesn’t see coming.
Clare said an example of the scenario
for the mushroom industry was the wild
harvesting of mushrooms.
“Every year we have a situation
where someone goes to harvest a
wild mushroom, and it turns out to be
something poisonous, and they end up
in hospital. Generally, the headlines
don’t talk about the wild mushroom bit;
they talk about somewhere in hospital
gravely ill from eating mushrooms.”
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“From a food safety perspective, the
application of common sense is that we
wouldn’t be eating those mushrooms in
the first place. However, it’s a left-field
scenario that can cause serious public
relations issues about mushrooms in the
wider sense.”

Taking control
The real issue, she said, is that industry
can only control, what it can control.
It can’t control non-attributable risk,
and it certainly can’t control individuals
that come under the category of
unpredictable risk, so it needs to be
well-prepared to provide the right type
of information in response to these
risks, she said.
“In terms of available mechanisms, we
have got facts and science, and we have
got the underpinning foundations to
tell our side of the story. As an industry,
mushrooms are a relatively small group
of producers, operating with generally
a defined set of circumstances and
production regimes. This industry focus
can effectively deliver a single story.”

Control Mechanisms
• Foundation ‘facts & science’
• Industry focus
• Individual farm focus

“When it comes to facts and science,
there is wide overlap with a range of
projects undertaken on behalf of the
industry. The key thing is knowledge
and information, and the industry has
a great history of conducting work to
maintain and develop this knowledge.”
Clare said that in each aspect of
farm production it was important to
understand the unique aspects of the
environment in which mushrooms are
produced.

“When it comes to farm inputs like
chemicals, is about understanding the
application of these chemicals and the
way they break down in the production
environment. It is about understanding
these interactions and the potential for
inadvertent contamination so that if
there is a requirement to draw on this
knowledge, the information is there.”
“Regarding microbial interaction, it
is about understanding what comes
into the process through farm inputs,
through the compost, the casing, and
the supplements. It is all about potential
cross-contamination and understanding
the growth and competition of the flora
of microbes present in your production
systems. If there is a risk in any
element, the question is how that risk is
managed.”
“From a management perspective, it is
about gathering that knowledge, and
delivering it through effective training,
in providing updated resources, and
improved safety management tools. It
is about keeping a watching brief, and
understanding testing systems that
can help provide knowledge of what is
happening on-farm.”
Clare encouraged producers to
undertake testing through the central
industry program overseen by the AMGA.
“The testing done through the central
system, with the de-identified results,
helps us to create a wider dataset,
which can then be used on behalf of the
industry to address any issues that may
arise. The depth of knowledge gathered
over many years is a valuable resource,
and I would encourage you to use it
whenever possible.”
She said incident tracking was important
to understand what has happened – and
not much has happened with mushrooms
– and to have that information available
to make informed statements.
Effective risk management
“Effective risk management is
built on facts and real-time access
to information through a central
coordination approach. Equally as
important is having that whole of
industry picture, and so recently we
have taken the time to undertake an
industry survey to understand the
uptake of food safety systems in the
industry.”

She explained that the respondents
ranged from farms supplying just loose
bulk mushrooms through to those with
minimal processing operations e.g sliced,
with up to 80% supplying product
through the major retailers.
“When we looked at the systems in
place, 50% had some form of HACCP,
36% had Freshcare, 24% had SQF an
8% had no system. We will now follow
up those farms with no systems in
place and encourage them to move to
something.”
“The greatest risk for any industry is the
unknown, so those farms with nothing
in place are a potential risk to the wider
industry.”
Clare explained that a range of work was
already underway about information,
training and extension delivery to
provide an industry-wide scale that can
be used as part of any response.
“At an individual farm level, there has to
be a system focus, because that is what
your customers are asking for, and the
biggest drivers of system adoption across
fresh produce are the major retailers.
“Many mushroom businesses have
embraced and incorporated this systems

The Mushroom Advantage
• A unique product in a unique
production environment
• Long and strong history of
knowledge gathering
• Targeted R&D programs
• Coordination and
collaboration

approach and incorporated it into dayto-day operations through a process of
training, implementation and compliance.
This approach is delivering embedded
food safety outcomes that you can draw
upon should any issues arise.”
Clare said by drawing on information
and process, in the recent (July 2018)
recall for physical contamination in
sliced mushrooms, Costas had real-time
data to confirm and identify the safe
product, and just as importantly identify
the product for recall. They had that
traceability and the ability to do the
recall in a relatively easy fashion, simply
because of the systems they had in place.
“From a business perspective, food
safety can be considered as your
insurance policy, and you need to have
it in place. The processes and record

keeping are essential and may be the
most valuable thing you have when you
need to draw on that information.”
“I would also urge businesses to extend
the commitment from the QA manager
to the whole team and culture, for
unless it is integrated into the day-today business, it will not work to its best
advantage. Food safety culture can be
instilled by making it a component of
the things you do throughout your dayto-day business. By making it the norm,
it is there when you most need it.”
Clare said mushrooms were a unique
product, produced in a unique
environment and with a long history
of information that can be used to
underpin a food safety message and
respond, should the unimaginable
happen.
“Targeted and coordinated R&D
programs can further assist to build
additional data. Importantly as an
industry, there is a real sense of
collaboration, with core projects working
with each other to pass on information
required for a whole of industry
response,” she said.

The importance of knowledge
“In one of the projects completed almost ten years ago, it identified that
one of the major retailers had classified mushrooms into the highest risk
category. This assessment was based on the “knowledge” from an individual
who suggested, “they are grown on excrement”.
“So, by conducting research and working in that project many years ago
now, the industry was able to provide evidence on composting process,
growing process and all the testing that had been done to effectively
manage any risk attributable to inputs.”
“There was a reclassification of mushrooms by the major retailers, and the
whole risk level was reduced because there was evidence available to
underpin the production process. Consumers don’t want to know about the
process until it impacts them and at that point, it is important to have the
right evidence available to support the industry claim.”
(Clare Hamilton-Bate)

Marsh Lawson
development progressing well

C

Building a Centre of
Excellence and an expanded
research capacity that can
be used to the benefit of
the mushroom industry are
the key objectives driving
the development of the
Marsh Lawson Mushroom
Research Centre.
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hairman of the Steering
Committee, Gordon Rogers,
updated delegates attending
the recent Australian Mushroom
Growers Association conference in Sydney
of the progress in the development of
the Centre.
“Over the years we have seen a shrinking
pool of expertise with the capacity
to support the industry strongly. The
development of the new centre and its
associated resources is one component.
However, we need also to attract R&D
expertise.”
He said the development was already
bringing together a number of
institutions, directly involving the
University of Sydney and the University
of Tasmania through project work.
The centre will also be open to other
institutions and encompass the work of
independent mushroom experts.
“What we want is to have a clear
pathway to deliver practical outcomes
and get information out to the industry.”
He outlined that the development will
have two facilities – the current Marsh
Lawson Mushroom Research unit and a
new compost facility.
Mr Rogers explained the Steering
Committee has a strong industry focus
in overseeing the development of the
Centre. (See membership below.)
“Around the table, there is a wealth
of industry-based knowledge and
experience. Importantly there is also the

enthusiasm to bring together the right
resources and the right projects that can
make a difference for the industry.”
Mr Rogers said the group had functioned
a bit like a think tank, brainstorming and
discussing a range of R&D issues.
“Following a detailed discussion of
an issue, the group works to scope
the required information for projectbased activities. When the committee
decides to proceed on the development
of a particular project, the details are
progressed through Hort innovation and
on to the Strategic Industry Advisory
Panel.”
“The SIAP has been happy with the
process, particularly as the concepts have
been given a thorough consideration
before being submitted. As a result, the
success rate for the concepts forwarded
by the Committee has been very good.”
Mr Rogers said the Centre and the
projects undertaken could be classified
under three pillars taken directly from
the Industry Strategic Investment Plan:
improving productivity, managing risk,
and sharing knowledge.
He said the industry needed to build
expertise here in Australia and to provide
pathways and linkages for international
researchers and groups. He detailed a
range of areas that were currently under
the three pillars for consideration:

Improved productivity
• Substrate compost research:
nutrient transformations / compost
microbiology / alternative compost
substrates / improve genetics
• Pest and disease management:
molecular diagnostics implementation
/ new disease threats, IPM /
sustainable disease management
• New technologies:
market intelligence and big data /
issues related to organic certification,
e.g. chemical residues in substrate

part of this development, and this new
initiative is very exciting and something
the industry will benefit from over the
long-term.”
Mr Rogers urged delegates with any
ideas, or who wanted to get involved
with the Unit, to contact one of the
steering committee members.
“This development is an industry
development, and we are committed

to seeking your input and keep you
informed at all stages.
“As the development progresses, we
will keep you informed through the
Journal and industry newsletters. If you
have thoughts about any aspects of the
development of the projects, please feel
free to contact the AMGA or committee
members directly,” Mr Rogers said.

Managing risk
• Food safety:
food safety risks / quality assurance
and risk assessments (QA) including
compost safety after cookout
/ pesticide residues or other
contaminants in compost / biosecurity
• Sustainability:
climate change adaptation: how to
deal with impacts on inputs and
substrate / waste management: SMC
reuse, water, value adding / resources:
water consumption and reuse, energy
efficiency, on-farm generation
Sharing knowledge
• Extension / best practice:
availability of appropriate best
practice guides and resources /
postharvest: improving quality at
retail / pest and disease extension
and training
Regarding resources, he said the focus
was currently around the Marsh Lawson
Mushroom Research Unit located at the
University of Sydney. This unit is a joint
venture between Hort Innovation, AMGA
and the University of Sydney.
“The Unit is currently being used for a
range of research projects and is also
available for industry to use.”
“The University of Sydney is currently in
the process of relocating the Unit and
improving it into a two to four room
state-of-the-art facility at Cobbity. This
move, which is scheduled to happen over
the next three years, is currently in the
planning phase to determine what it is
actually going to look like. There will also
be a new dedicated compost facility as
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Strong relationships and a
partnership approach
It makes sense that relationship managers are focused on working with industry, so it should
come as no surprise to hear Hort Innovation Mushroom Industry Relationship Manager, John
Vatikiotis claim strong relationships and industry partnerships as the keys to maximising levy
investment.

I

n his address to the recent AMGA
conference, he talked about his role
and how support was being provided
to enable a collective approach to
be adopted.
According to Mr Vatikiotis, two key things
are: maximising R&D investment and
attracting the right sort of concepts to
future proof the outlook for the industry.
“Working closely with the Strategic
Investment Advisory Panel, Hort Innovation
and key stakeholders within the industry,
the question we all face is how to
maximise the R&D investment and take the
concepts that are coming through to the
next level.”

A broad team approach
In addition to Mr Vatikiotis, there is a
core team where everyone plays a role in
driving industry investment collectively.
Members of the team include Mushroom
Marketing Manager Samantha Ferguson,
Marketing Lead, Elisa King,
R&D Lead Anthony Kachenko and a team
of R&D Managers with specific portfolio
responsibilities. Fund Manager, Neil
Burgess, also plays a critical role and
directly reports to the Hort Innovation
Board on industry investments.
On the industry side of the equation, the
great work of the Strategic Investment
Advisory Panel (SIAP) in representing
the interest of levy payers was also
acknowledged. Under the structure in
place, Hort Innovation cannot take any
investments forward without appropriate
advice from industry, and this group
represents the industry.
Mr Vatikiotis went further to explain how
the partnership approach is working to
protect the interests of the industry.
“To have a representative panel wanting to
work constructively from the get-go, that is
very powerful, and one of the reasons why
I feel we are working as one for a common
goal.”
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Not just about investments
Mr Vatikiotis said the panel was not just
about putting investments in place.
“It is about ongoing monitoring and
evaluation, how are the investments going,
and maximising the use of the funds.
There are certainly robust and challenging
discussions, but it is done professionally
and for all the right reasons – to get a
result for the industry.”
The thing to understand about this
investment he said, was that growers are
the centre of the advice provided to Hort
Innovation, with all advice underpinned by
the objectives and outcomes of the fiveyear Strategic Investment Plan.
He explained that all investments
were undertaken with strong industry
involvement and were formalised through
an established process from initial advice
and consideration, through to contracting

and management. A typical process
involves the following steps:
• Once a concept is received, it is
internally validated from an R&D
perspective, including checking industry
financial capacity and alignment with
the SIP.
• Advice is then sought from the SIAP, and
if no further clarification is required the
concept is taken to the next phase.
• A tender or Request for Proposal (RFP)
is then prepared. At this stage, the
proposal may go back to the SIAP to
ensure any the scope of the project is in
line with industry needs.
• The RFP then goes out to tender in an
open market, go to market approach to
test the availability of service providers.
• Submissions are then received, and an
evaluation process is undertaken. The
process involves an evaluation panel
consisting of grower representatives, the
Hort Innovation R&D Manager, and the
Hort Innovation Relationship Manager.
• After any clarification and debate, a
decision is taken to proceed, and a
contract is struck with the successful
tenderer. This contract outlines all
requirements for the project including a
process of monitoring and evaluation.

Grower involvement a key
According to Mr Vatikiotis, a key
component of this process is to have
growers, representing industry involved in
the advisory process to ensure the project
delivers the right sort of support to the
industry.
He said that over the past 12 months a
total investment of just over $1 million
was made in support of R&D projects,
with a further $3 million allocated to the
marketing program (See separate story
for additional details on the marketing
program). The investment in R&D is
significantly up compared to a couple of
years ago and reflects strong concepts
coming through the pipeline, and in
particular through the Marsh Lawson
Steering committee.
“One thing I would like to emphasise is how
strongly R&D and marketing are connected,
and how we can leverage R&D funding to
help with marketing -related activity.”
“Nutrition reviews and consumer tracking
studies are two examples of research and
development projects that can assist in
monitoring and evaluating campaigns and
supporting and building new marketing
strategies,” he said.

Website a valuable resource
In addressing conference delegates, Mr
Vatikiotis encouraged levy payers to take
advantage of the resources and tools
available on the Hort Innovation website.
The site has a wealth of information
ranging from industry articles, updates
on new, ongoing and recently completed
projects, financial statements, final reports
and summaries of SIAP meetings.
“The website is a one-stop shop with tools
and resources for you to use as you wish.
If you want to get details on projects and
where your levy investment is spent, then
I would encourage you to visit the website
regularly and stay informed,” he said.
Marsh Lawson a long-term strategic
project.

Mr Vatikiotis complimented the work of the
Marsh Lawson Steering committee, stating
that the dedicated research Centre has a
key strategic position for the industry.
“The steering committee is working
strongly, and we have seen some good
results coming through in relation to
concepts, with five out of the six presented
by the committee to SIAP progressing
through the concept pipeline.”
“The dedicated research Centre for
mushrooms at the University of Sydney
provides not only capacity for this research,
but also the opportunity to run private
research trials for individual companies.
The Centre is a long-term strategic project
in line with the SIP, and with the strong
skills of the committee it is a real asset for
industry,” he said.
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Roundup
Requests for Proposals
The industry, through Hort Innovation
issues Requests for proposal for research
and development projects to be
undertaken on their behalf. Since the last
edition of the Journal the following
proposals are currently being assessed and
further information will be made available
when each of the projects commences.
Project: MU18000 ‐ Mushrooms
Foodservice Farm Tours
Objectives
AGM elects new Board
members
The Hort Innovation Annual
General Meeting was held in
Brisbane on Friday 23 November.
Three board directors were elected
- Ms Julie Bird, Ms Susan Finger
and Mr Stephen Lynch. The
previous chair, Mr Selwyn Snell
was reappointed to serve another
term, and Dr Mary Corbett will
serve as the new deputy chair.
Further details on the AGM are
available HERE.
A series of four resolutions were
put to the meeting. A notification
of the outcomes is available HERE.
Mushroom Fund Annual
Report
Hort Innovation has released the
Mushroom Fund Annual Report.
The report covers key levy
investment and project information
and can be downloaded from the
Hort Innovation Fund Annual
Report Portal. A hard copy of the
report is also available and can be
ordered through the on-line form.
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• Deliver tours which are targeted at
chefs and hospitality professionals
(foodservice industry) with the
purpose of cultivating connections,
showcasing the story behind
Australian Mushrooms and our food
system (growing, harvesting and
the supply chain), and establishing
vital links between foodservice
professional and producers /
growers.
• Ensure attendees leave with an
increased understanding of the
supply chain (Farm to Fork),
greater confidence in utilising
Australian Mushrooms in their
cooking (improved culinary
literacy) and greater understanding
of Australian Mushroom health
benefits.
MU17007 – Feasibility of compost
substrate alternatives for Mushroom
production
The objectives of the services are to help
Hort Innovation:
• Conduct a desktop study and
feasibility study on technical and
commercial feasibility of alternative
inputs for mushroom compost
substrates.

MU17008 – Understanding and managing
the impacts of climate change
on Australian Mushroom production.
Objectives
The objectives of the services are to help
Hort Innovation:
• Determine the impacts of climate
change on Australian Mushroom
production
• Devise an action plan that outlines
strategies to assist growers mitigate
the identified climate change risks to
production. The action plan will
outline strategies for:
o Adaptation
o Mitigation
o Awareness
MU17006 ‐ Developing a database of
bio‐markers for compost quality
control to maximise Mushroom production
yield
The objectives of the services are to help
Hort Innovation:
• Conduct a global scan for novel and
innovative options for Mushroom
compost quality control
• for maximised yield, with a particular
focus on microbial biomarkers.
• Better understand the optimum
concentration of microbes in
Australian Mushroom Industry
• composting.
• Develop an Australian Mushroom
Industry database of microbial
profiles along the composting
timeline to enable a correlation
between yield/productivity verses
microbial load.
• Equip Australian Mushroom Growers
to utilize the Industry microbial load
database to improve yield.

Occupational Health and Safety
Chain of Responsibility
If you run a mushroom
farm, you need to be
aware of new legislation
that came in to force from
1 October 2018. If you
have a truck, then the
Chain of Responsibility
(CoR) program of
compliance and
enforcement is compulsory.
If you do not have a truck,
but schedule loads out or
receive trucks in, then it
may still apply.

C

hain of Responsibility (CoR) is
a nationally legislated program
of compliance and enforcement
that aims to improve safety
and reduce accidents across the road
transport industry.
Management responsibilities
As a manager you must:
• Ensure the people you supervise
understand the responsibilities under
the Chain of Responsibility Policy.
• Take opportunities to discuss the
Policy and reinforce the importance of
safety and compliance.
• Create an environment where workers
and contractors feel comfortable
raising concerns.
• At no time encourage or direct
workers or contractors to achieve
business results at the expense of
ethical conduct or compliance with
any Policy or Law.
• Document all relevant process, audit
and training information appropriately.
Contracts
A company must always operate
ethically. Before engaging a third-party
operator, reasonable enquiries must be
made into their policies, processes and
practices. (Contractor Management)
Robust operational policies across the
Chain of Responsibility spectrum of
Speed, Mass, Load Restraint and Driver
Fatigue are required to be evidenced.
Health, Safety & Environment (HSE)
including Drug and Alcohol Policies must
also be viewed.
Vehicles
Heavy Vehicle Definition: A vehicle is a
heavy vehicle if it has a Gross Vehicle
Mass (GVM) of more than 4.5 tonnes.
Regulated Heavy Vehicle Definition: A
vehicle is a regulated heavy vehicle if it
has a Gross Vehicle Mass (GVM) of more
than 12 tonnes.

Any heavy vehicle consigned to
undertake work must have the
following information verified prior to
commencement and maintained for the
duration of that work:
• Driver Fatigue - drivers must be well
rested and given adequate time to
take scheduled rest breaks, taking into
consideration the number of hours
worked.
• Speed - driver’s routes must be
realistic and safe and no demands
imposed that may result in a driver
putting themselves or others at risk.
Schedulers need to take into account
the distance that needs to be covered,
traffic conditions and delays at
receiving sites.
Drivers
It is a requirement of the appropriate
Heavy Vehicle Driver’s License that
drivers are:
• Medically fit to drive;
• Hold the required insurances;
• Fully Inducted; and
• Trained in CoR requirements.
Fatigue management
All parties in the supply chain must take
reasonable steps to ensure that any risks
associated with fatigue are identified,
minimised, controlled or eliminated.
Scheduling
Schedulers must take all reasonable
steps to ensure the schedule will not
cause the vehicle to breach mass limits
or cause the driver to exceed the legal
speed limit.
Mass limits
A business must ensure that any vehicle
loaded with a product or asset, is loaded
in line with the Mass Limits of that
vehicle.
A company will provide the driver or
nominated representative with all
relevant mass information related to the
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lFoad prior to loading, and in case of preloaded vehicles, prior to departure.
Awareness training
WH&SA offer solutions to this new
requirement with a fully accredited and
internationally recognized course that
can be undertaken through our RTO.
Safety Management Plan for
CoR
A practical Safety Management Plan has
been designed that not only has all the
legal documentation like policy,
procedures, reporting, audit system and
risk management, but also the specific
requirements for each unit such as
maintenance details, scheduler forms,
contractor management and logs.
Individual forms and a system that is
easy to operate will ensure business is
ready for any inspection, or an
investigation after an accident. This new
program is offered on paper based, on a
tablet, computer or mobile phone.
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F usiness may need, as required by Law
B
for HVLD Operators, a driver log book
which is obtained at the RMS. The cost
is $25, and the driver must be
registered through the RMS.
Courses of action
Option 1
All drivers, managers, schedulers and
loaders can undertake a formal Cert 3
TLIF0001 course or similar. Each driver
is required to apply for a USI and supply
100 points of identification to complete
the course and receive a formal
certificate of attainment registered with
ASQA.

F H&SA backs this up by training
W
everyone in the chain on “the how to”
aspects relevant to them. A certificate
of completion per individual and a
certificate that the company can
provide to your Principal, Insurance Co
is then issued.
The decision for business is whether to
undergo the formal course, follow the
WH&SA recommendation, or find a
solution and do it yourself.
Further information can be obtained by
contacting WH&SA on the numbers
below.

Option 2

Further information:

WH&SA has taken the practical
requirements, or the documents required
by a regulator or auditor, simplified
them and put them into a daily or per
job checklist that can be issued to the
relevant person in the chain.

Phil Martin
Martin
CEO
CE
O, WH&S
WH&SA
A
Tel: 02 4504
4504 9432
Email: phil@whsa.co
phil@whsa.co or info@
whsa.co
whs
a.co
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