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SERVICES
ASSOCIATION.

INAUGURAL AWARD TO BE
PRESENTED AT THE 2019 FERTILIZER
INDUSTRY CONFERENCE

Nominations can be submitted for any individual or business who
is an AFSA member and have made an outstanding contribution
to the fertiliser industry in one or more of the below areas:

Business support

An individual displaying committed assistance to running a small to
medium sized business within the fertiliser services industry. Their role
may range from bookkeeping and office administration through to
client liaison and site supervision, workplace safety management and
implementing innovative change and new systems within the business.

Next Generation

Recognise the next generation and their contribution to the future.
Celebrate the achievements of our future industry leaders whilst
encouraging continued excellence in the industry. By recognising
outstanding industry knowledge, quality work with attention to detail, strong
representation of the industry and continued learning and development

Customer Service

Recognising professionals that always strive to achieve excellence,
and whose attitude and contribution to their profession has
inspired public confidence in the fertiliser services industry.

Sustainability & Environment

Recognition of those businesses that are fostering a culture
of sustainability and environmental awareness.

The process for nomination and the selection criteria can be
found at www.afsa.net.au or email bkmcelroy22@outlook.com

for relevant document

':.
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MEMBER’S
AWARD

Is someone within
your business doing
a great job?

Is one of your peers
making an outstanding
contribution to the
fertiliser services
industry?

Would you like to

see them recognised
for their efforts?

We are now providing
you with the opportunity
to do just that

NOMINATE
THEM FOR THE
AFSA MEMBER'’S
AWARD.......

NATIONAL CHAIRMANS

Since my last report the AFSA Board and
Executive have worked diligently to begin
delivering some of the key objectives
outlined in the AFSA Strategy Meeting
held in Adelaide in February.

Membership

Membership remains an issue! The Board
continues to seek arrangements and
business associations that will add value
to your membership and assist you to
perform better in your business.

The Board has endorsed a resolution

of ‘Engaging with the next generation’.
Each state committee has been asked to
identify those working within the fertiliser
industry aged between 25 and 40 so

that we can investigate the potential

of having them involved in a special
project. This project will look at the future
of our industry, the future of AFSA and
also provide participants with a global
experience. If you know of someone in
your area that fits these criteria please
contact a Board member ASAP.

Working more closely with
Fertiliser Australia

The AFSA Board has recently discussed
the options of developing a closer
working relationship with Fertiliser
Australia, which included the potential
to form the two associations into one.

It was resolved to continue to operate
as two separate organisations at this
stage and to ensure that the linkages are
continually strengthened.

Stephen Annells, CEO of Fertiliser
Australia was invited to a meet and greet
session with the AFSA Board which was
well received as it allowed for some
misunderstandings to be resolved.

REPORT

Kim Bailey

In relation to the management of Fertcare,
the AFSA Board endorsed the review and
continuation of the MOU, Joint Venture,
and Schedule of Services, including the
payment of the annual service fee. To this
end, Jeff Kraak will continue to manage
the Fertcare Level A and Accuspread

for AFSA, with KPI's now included in the
agreement moving forward.

WHS

We continue to work on finalising the
WHS system and to provide workable
access to this for AFSA members and
their businesses. Amy Wyer has led this
challenge and is now seeking quotations
to review the existing documents and to
get them summarised into a more useable
system. Well done Amy, the board looks
forward to completion of our WHS system
in the not too distant future.

Other matters

During the month of May | attended the
Australia Organic Recycling Association
(AORA) conference in Fremantle. It was
a well organised conference and well
sponsored with high level information
sessions delivered. During the conference
I met with Peter Wadewitz and Dr

Ash Martin with the view to exploring
opportunities for ASFA members that
are applying products manufactured by
members of AORA.

Our partnership with Family Business
Australia is well underway, with the first
Family Business Essentials programme
being offered on-line in August. There is
further information on that in this edition
and | would strongly recommend that

you become involved. Being an AFSA
member, this program is offered at no cost
to you - and from my experience it will be
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extremely valuable to the management of
your family business.

The 2019 Australian Fertiliser industry
conference to be held on 4th - 6th
September RACV Royal Pines Resort

on the Gold Coast is in its final stages

of planning. Topics and speakers are
confirmed and sponsorship arrangements
are well underway.

Registrations are now open with early bird
discounts available until July 26th. | would
encourage as many AFSA members as
possible to attend this conference for the
learning and networking opportunities.

AFSA AGM and hence, Board Elections
will be on September 4th 2019 prior to the
conference with 3 Board positions up for
nomination. Craig Swan, Amy Wyer and
Shane Dellavedova have now completed
their terms, and we thank them for their
commitment to AFSA. At this stage, Craig
has indicated that he will not be seeking
re-election. If you are concerned about the
future of AFSA and the fertiliser services
industry, this is a good opportunity to
become involved and make sure that you
are having an impact for the greater good
of the industry and “steering the ship” in
the right direction.

A big thank you to those board members
and state chairs who have given their time
and expertise during the last quarter. Thanks
also for the wonderful effort and thoughtful
application to the CEO position by Krysteen
McElroy. As we move into the final term with
Neil Henry as the Company Secretary for
AFSA, | would like to again acknowledge the
work and commitment that both Neil and
Val continue to have for our industry.

Look forward to seeing many of you at
the Royal Pines on the Gold Coast.



Just as you need the perfect fertiliser mix for specific soils, you
also need the right insurance plan for your business’s unigue risks.

Gallagher are experts at providing tailored insurance for the fertiliser
services sector. That's why we’re the proud insurance partner of

AFSA - and have been for 30 years. "‘— o,
Gallagher

Business / property insurance * Management liability
Public liability * Business interruption
Workers compensation » Key person insurance

Cyber insurance

If you’d like more info on our range of insurance products and services
call us today on 1800 572 145 or visit info.ajg.com.au/afsa

TASMANIAN

G'day from the best state in Australia!

The year is absolutely flying so far with
everyone down here busier than ever.
There doesn’t seem to be much of a
break between the end of spring and
the start of the top dressing season,
with conditions being very dry for the
majority of this season.

With all prices still high, farmers are taking
full advantage and wisely making fertiliser
and lime a priority which is always so
beneficial.

The warmer than average temperatures
this season have kept things extremely
dry, ground temperatures being up and
with irrigation thrown on top, | have seen
more Nitrogen being spread than usual.
Once again; prices up, farmers taking
full advantage for maximum growth even
starting into the colder months and urea
has been very popular.

Rainfall so far this year is nearly non-
existent for the east coast with between
only 100-200mm falling from the central
East Coast down to the south East of

Hobart. Central midlands falls are between

200-300mm with the West Coast copping
the brunt of between 800-1200mm.

The North West Coast and through to the
Central Highlands are sitting around 400-
600mm and as | write this TAS has had
some significant rainfalls in the last week,
just what everyone needed moving into
the depths of winter!

July through to September is looking to
be drier than the average with warmer
temperatures also predicted. Spring will
be coming up fast but with cloud free
nights also predicted, frosts are more than

REPORT

Tim Murfet
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likely which will affect crops.

Even though Tasmania is small the
produce coming out of the state is of an
extremely high standard. Our farmers
pride themselves on what they are putting
forward and it's something that we
Tasmanians are very proud of.

Different food festivities, beer and wine
festivals, whisky etc is all of a Global
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standard, our little state has never been
in the position it is now. I'm excited to be
in this industry; | don’t have very much
experience as it has only been the last

7 years | have been involved, but the
changes | have seen here in TAS with
irrigation and cropping are massive.

Thank you for taking the time to read our
report and | hope all goes well for you all

for the rest of this year.
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Hello Members,

After a dry start to the first 4-5 months of
this year, good widespread opening rains
across Sth East Australia have provided

welcome relief for graziers and croppers.

The change in confidence levels across the
industry has been enormous.

Despite many operators in our immediate
region experiencing the best financial
outcome ever, with wool, lambs, mutton,
oilseeds, cereals and legumes commanding
close to best prices ever, the feeling the
northern drought was going to creep south
had many concerned.

This changed during May with some
excellent rainfalls kicking seeding and
pastures growth into gear with warm soils
providing ideal germination and growth
conditions.

VICTORIAN

REPORT

Campbell Brumby

The grain market has seen prices ease since
harvest, with a number of shipments of WA
wheat and barley being shipped to eastern
states to cover domestic feed demand.

The domestic returns are far better than
the export market currently offers for WA
producers and traders and has resulted in
a cap on local prices that are unlikely to
reach the mid $400 per tonne seen over
winter in 2018.

Fertiliser

What a difference the rain makes, demand
for Urea has jumped with the trend for
earlier applications seeing collections over
June spike and stocks under pressure at
Port sites.

Some importing companies are working
on collection allocations in the hope of
stretching supplies until the next vessel

arrivals later in June.

World demand has lifted with World FOB
price quite significantly, with the pricing
moving close to US$300mt FOB.

With a 69cent exchange, this will see
pricing rise to the mid $540-$550 mark at
Port before too long.

AFSA

Like any business or representative
organisation, the direction and structure
needs to be reviewed from time to time to
evaluate changes that may be required.

AFSA is no different and with changes in the
marketplace and demands on members’
time, analysing the best channel for
communication and information exchange
requires evaluation.

Are meetings still the best way to exchange
what is happening? Are we using social
media to best advantage? What areas could
be fine-tuned to attract the next generation
of business managers/owners to have

input and be involved in the representative
organisation that represents their interests
in this sector of the fertiliser industry?

All feedback is always welcome, so please
if you have any ideas or areas that require
some focus, either call or email your ideas.

Victorian AFSA Annual
Conference and AGM
at Camperdown:

23rd, 24th, 25th July

For details. Click on...
www.afsa.net.au/news-events

Come along, it will be a very
informative programme.

WEIGHBRIDGE
SYSTEMS

For 25 years Gendio have supplied, installed and serviced
weighbridges for customers throughout Australia. Our
innovative modular design and full steel construction is
known for it's dependable performance and durability.

Ask about our newest innovation, the Modular
Weighbridge Series today call 1300 464 447.

call 1300 464 447
GE N D’ o email sales@gendio.com.au

visit gendio.com.au

WEICHBRIDGES SOFTWARE SERVICE & CALIBRATION

WEIGHBRIDGE
AUTOMATION
PACKAGES
AVAILABLE

REQUEST A QUOTE TODAY
Call Gendio on 1300 464 447

Sibelco®Ag Lime
Great crops start with great soil

High quality agricultural limestone to help
improve soil quality and grow better crops.

4 SIBELCO’

/ Sibelco Ag lime is an essential tool
L]

to address soil acidity and help
grow better crops.

“We need lime to reduce soil acidity
and help grow better crops.”

“We put the lime down just prior to
canola in the cropping phase and
then rotate the paddock to wheat.”

“Sibelco Aglime is a pretty good
product. | dont see why you wouldn't
use it for the price and for what it
does for your soil.” '

3
u,

Tristrum Rodham, Uranquinty, NSW /

WA wheat shipped into Eastern State Markets

or contact your State Sales Representatives on:
Nicholas Bond 0428 419 651 Warren Mirtschen 0427 065 688

For more information visit
Danny Leacy 0438 679 544
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Hi all.
What a difference a day makes.

Having started the year with a record
low 13.Imm rainfall, we saw reasonable
falls in May and now June has delivered
a near record 45mm in just one day!
This has given crops and pastures a
much needed drink and helped top up
our subsoil somewhat.

The wine industry has improved with
much development in the Clare Valley
at present. Vines are being pulled and
replaced with better varieties, there is
a large new development happening
at Auburn and we are seeing vineyards

SOUTH AUSTRALIAN

REPORT

that have been on the market for some
time recently sell to local purchasers.

It's good to see some positive things
now happening in this sector of the
industry. Land prices are holding with
the sale of a large property at Mintaro,
“Kadlunga” being purchased by the
Millington family of Collinsville Stud
Hallett. Kadlunga was sold 2 years ago
to the Edmunds family from the NT
after being held for over 100 years by
the previous family.

In the last 2 years substantial
development and improvements have
been made to the property of which

has brought it back to the standard it
once was.

Gypsum and lime tonnages have
dropped this season due to the dry
conditions, with a trend to more
manures and composted products
being used. Most farms in the Mid
north SA have used less fertiliser at
seeding and are looking at applying
urea now crops are up and we have
some moisture.

With livestock prices high and going
higher, some pasture spreading is now
happening in the area with some product
being spread by plane on the hills.

Imagine a contractor dies on a
fishing accident on his 40th
birthday and finds himself greeted
at the pearly gates by a brass band.

Saint Peter runs over, shakes his
hand and says “Congratulations!”

“Congratulations for what?”
asks the contractor.

“Congratulations for what?”
says Saint Peter.

“We are celebrating the fact
that you lived to 160 years old.”

“But that’s not true,”
says the contractor.

“I only lived to be forty.”

“That's impossible,” says Saint Peter,
“we added up your time sheets!”

Incitec Pivot Fertilisers

Protect your nitrogen,
unlock your potential.

Help keep your nitrogen stabilised and available in your soil longer with ENTEC®.
Slowing down bacteria that converts ammonium to nitrate, ENTEC holds nitrogen
in its stable ammonium form for longer. This means nitrogen is available to the
plant and can reduce the risk of loss in wet conditions. Treat your fertiliser with
ENTEC and help keep your nitrogen working for you this season.

Talk to your ENTEC-accredited advisor to better understand how ENTEC
can help you realise your soil’s full potential.

Incitec Pivot Fertilisers is a registered trademark of Incitec Fertilisers Limited ABN 56 103 709 155. Incitec Pivot Fertilisers is a business of
Incitec Pivot Limited ABN 42 004 080 264. ENTEC® is a registered trademark of EuroChem Agro GmbH. Incitec Pivot Limited is licensed
to distribute ENTEC in Australia. Fertcare is a registered trademark of Australian Fertiliser Services Association, Inc.

Peter Rose
Palmer’s Channel, NSW

EQJ/TEC

FROM INCITEC PIVOT FERTILISERS

incitecpivotfertilisers.com.au




PastureKing

Ca
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The flexible alternative to SSP

Wengfu PastureKing contains P and SOu in every
granule ensuring an even distribution of nutrients across
the paddock, promoting even growth of pastures.

Contact your local Wengfu Australia Regional Sales Manager
1300 936 438 wengfuaustralia.com

WENGFU AUSTRALIA

The Efficient Advantage

WESTERN AUSTRALIAN

We haven’t had a WA meeting since our
last report; we plan to have our next
catch-up mid-August with a return to the
bush at Wyalkatchem. The date will be
confirmed early July.

This will allow us to meet, get some
mud on our boots and get back to some
hands-on stuff on the day. And hopefully
see some faces we don't see often
enough!

| am pleased to report WA has had some
rain in the last week, although it has not

been everywhere with the Cascades area
still very dry.

Andrew Peterson from Dalwallinu reports
spreading got into full swing after lots

of stubble burning following a strong
harvest and thick stubble loads effecting
access to the land. Bigger tonnages of
lime, gypsum and potash have been
applied this year as farmers are looking
for sulphur from the gypsum.

As at the 11th June, Dally was having its
5th day of showers with a general 40mm
around the district, which was a relief
after such a long dry period! But what do
they say; there is always rain after a long
dry spell?

Larry Marchant at Trayning says most
farmers have finished seeding by the 9th
June, with some smaller areas of pasture
paddocks that were just too hard to dig
left for this rainfall event. Rain fell on the
7th June with 1Mmm and then again on
the 9th with 12mm recorded. Larry also
did a bit of lime and gypsum this year on
the back of a good 2018 harvest and has
the truck running in the shed ready for
urea spreading.

Kevin Spurr from Wagin is still reporting
that the horses have not gotten any

REPORT

David Holdsworth

faster! (Maybe it’s just the others have
got faster?). Kev has had lime fertiliser
spreading going on as usual and even
some good old-fashioned Super spread,
which we don’t see in the central
wheatbelt.

Rainfall around Wagin is at 38.6mm to
date; | see the 1907 to 2016 average is
69.8mm, so a bit to go yet down there.
| see the wettest year was 1945 with
244.5mm and the driest was 2001 with
just 10.6mm.

Northern Wheatbelt Mullewa has had
46mm so even though late with 12mm on
the 7th June a good break for the year.

Lamb prices here have risen to all-time
highs and even though the live shipping
issue is still an ongoing saga, this should
lead to some pasture applications to get
feed up and stock in prime condition
ready for the sale yards.
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Russell Nichol is in WA testing spreaders
in the southwest, supported by CSBP,
Vasse Fertiliser Services, AFSA, Fertiliser
Australia and local Catchment Groups

to help farmers improve the level of
efficiency of their applications, so we are
looking forward to hearing how that is
received.

It's a good time to remind fertiliser sellers
that they have the most contact with
farmers, the buyers of their products,

so it's a great opportunity to promote

the maximum benefit is from accurate
placement. Not only is it the spreader
spread pattern, but also getting reliable,
repeatable soil tests on which to base
the application of those products.

See you all in Queensland. Larry and | are
booked in to fly, too far to drive this year.
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NEW SOUTH WALES
REPORT

COMSPREAD
ENGINEERING

VIOLET TOWN, VIGCGTORIA

Hi All, managed the risk of the belt not dismissal. Not wearing a seatbelt
being worn in the paddock. It sounds needs to be deemed as serious

I recently had the pleasure of horrible but it is not as horrible as misconduct and written into your

representing the NSW AFSA branch an employee not going home to his policy as such. Training on wearing

at the "AFSA in the Future” meeting family. belts, toolbox meetings on wearing

on the 24th of May in Melbourne. The belts and management of wearing

topics covered have been outlined in The old saying goes “if you can't belts needs to be ongoing.

Kim Bailey’s report and | encourage stand the heat get out of the kitchen”.

members to read this summary. As a business owner, you need to NSW is still very dry going into winter

The future of AFSA was discussed accept that this is a risk and work with little to no ground cover. We have

at length and after this session | towards implementing controls. As had showers across the state; however

am confident that we are a strong an operator, you need to understand it has not been enough to ensure

organisation that has a lot to offer. We that no belt equals no job. Immediate winter feed.

are very unique in what we do and
there are not a lot of us. Our industry
knowledge is held closely between our
members and by being a member you
have access to this small number of
experts.

A key take home message for me
was the importance of seatbelts.
Reiterating how necessary it is to
wear a seatbelt to my drivers will be
one of the most important things | do
this year. This is a big industry issue
and members must start to take this
on board. Fatalities in the transport,
agricultural and fertiliser industries
from not wearing a seatbelt are being
looked at very closely by regulators.

NEW Customised to requirements

As a company director, you are
responsible for your operators wearing
a belt. If they are injured as a result

of not wearing a seatbelt, you will be
asked to show what steps you have
taken to ensure the belt was used. A
fatality could result in prosecution

by the courts if you, as the director,
are not able to show that you have

—>)
e—P Refurbishment of any spreader available
—>)

We know the industry as we work in the industry

Contact: Rick or Chris Button (03) 5798 1603

Office hours: 8am-5pm
rick@comspreadengineering.com.au 'f
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ARE YOU KEEN TO TAKE THE NEXT

STEP IN THE FERTILISER INDUSTRY?

In the words of George Orwell, “each
generation imagines itself to be more
intelligent than the one that went before
it, and wiser than the one that comes
after it!” We need to harness both this
intelligence and wisdom now to ensure
that AFSA is seen as being responsive,
innovative and socially aware.

Therefore, are you aged 25 - 40(ish) and
working in the fertiliser and/or fertiliser
services industry? Or do you know
someone who is? If so, we would love to
hear from you and possibly have you assist
with a project that we are developing.

This project will give those involved the
opportunity to:

To discuss the possibilities further
please contact AFSA Executive Officer,
Krysteen McElroy on 0408 655 108

or email bkmcelroy22@outlook.com

gain a global perspective of the
fertiliser industry

identify key issues that may arise
in the future

drive the future direction of the
industry

work to make AFSA a more
contemporary association

QUAD BIKES ARE A
LEADING CAUSE OF

FARM DEATHS

Unpredictable weather conditions, mechanical
problems and carrying heavy loads are
common hazards when operating quad bikes in
agricultural workplaces. Even if you travel along
the same path every day, some things may be
out of your control.

The main danger is your quad bike can tip or
roll over at even the slowest of speeds. Among
other things, it could be due to a wash-out after
last night’s storm or lower tyre pressure on the
left-hand side.

There are many steps you can take to
make your quad bike rides safer, such as
wearing a helmet, appropriate loading, not
taking passengers and performing regular
maintenance checks.

There's also the Victorian Government's safety
rebate, which offers $600 towards installing
an operator protective device (OPD) or $1200
towards the purchase of an alternative vehicle,
such as a side-by-side.

For more information about the Victorian
Government safety rebate and quad bike safety,
please visit worksafe.vic.gov.au/quadbikes

Fertiliser News welcomes your input!

Please have all advertisements, articles, letters and photos
supplied to the Editor by the following dates:

November edition
Closing date (15th October)

March edition
Closing date (15th February)

July edition
Closing date (15th June)

Contact: Krysteen McElroy (Editor)

0408 655 108 |

bkmcelroy22@outlook.com
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DO YOU AND
YOUR STAFF
ALWAYS WEAR A
SEATBELT WHEN
OPERATING A
TRUCK?

The AFSA Board ask all members to
continue to promote the importance
of wearing a seatbelt whenever a
operating a vehicle.

preventing ejection and by protecting
your head and spinal cord.

getting back into your truck after
stopping to open/close a gate -
BUCKLE UP. It will take 3 seconds!
So even buckling up 20 times only
takes 1 minute from your day

A seatbelt can only do its job if it is
in good working order and you are
Good drivers don’t usually cause wearing it! So remember - when
collisions BUT it is possible that you
may be involved in a crash caused
by bad weather, mechanical failure
or a tyre blowout. Wearing a seatbelt

prevents injuries and fatalities by

Improve acid soils with lime

BATESFORD QUARRY

GEELONG

Cost effective soil conditioner to improve crop yield
and pasture quality.

e Stop soil acidifi cation to ensure ¢ Aglime, to raise the pH level of
sustainability of your land your soil.

e Enhance pasture product e Maglime, To raise your pH and

« Improve livestock health raise your Magnesium levels.

* Aglime+ TE, Raise your pH and

e 20mins from Geelong grain
replace lost trace elements.

facilities

Plenty of quality product in stock, no pre-booking required.
Extended hours during the busy season to keep you moving.

Join Us On

Call Greg (03) 5222 2899 or 0427 634 568 Tf“ S ek
aCebDooK.

Visit www.batesfordquarry.com.au
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FACTORS THAT DRIVE NITROGEN
AVAILABILITY IN WHEAT, INCLUDING

SOIL MICROBIOLOGY

N fertiliser inputs account for a large proportion

of crop production costs and can contribute to

the risk of losses in dry seasons. Over the last

five decades, varietal selection for yield has
steadily increased crop N uptake in wheat (Aziz

et al., 2017). Increased N uptake combined with
cropping intensification and reduced frequency

of pastures results in the mining of Australian soils
and compromised protein levels in cereal crops. To
maintain yield and protein, the current N fertiliser
rate (approximately 45kg N per ha on average)

will need to double if the crop’s ability to capture
mineral N from soil, which is <50% of applied
fertiliser N, is not improved further (Angus and
Grace, 2017; Gupta, Kirkegaard et al., 2018, GRDC
project CSP00186). Assuming $1 per kg N, and
2.54 million hectares of wheat and barley in South
Australia (2015-16 census) and an additional 45kg of
fertiliser N per ha input, this represents $114 million
annually for South Australian growers alone.

Microorganisms (microbiome) associated with

the soil, plant residues, roots and the rhizosphere
regulate N cycling and microbial processes, mediate
its availability to plants and its losses from the
system. A diverse group of microbial communities
are involved in the release of nitrate N from soil
organic matter (SOM), input through N fixation and
N losses, and they are present in all agricultural soils.
There are direct links between processes involved in
the release of N from SOM and those involved in the
transformation of fertiliser N to plant available forms
e.g. conversion of urea to nitrate N (ureC, amoA
genes) (Figure 1). Therefore, management strategies
that manipulate microbial communities controlling
N release, mineralisation and immobilisation woul
help optimise both organic and fertiliser N use
efficiency, in particular in cereal crops.

1. Decomposition &
Depolymerization
Mineralization
Nitrification
Immobillzation
Microbial turnover

Plants are known to shape their rhizosphere
microbiome by selectively promoting different
members of the soil bacterial and fungal
community. The rhizosphere, rhizoplane (root
surface) and endosphere (root internal region)
contain distinct but reproducible microbial
communities. The plant’s microbiome and above-
and below-ground associated microbiomes, are an
integral part of the wider genome of the plant and
are now considered as the extended phenotype

of all plants. Recent knowledge based on new *
molecular techniques suggests that capturing' N
benefits from improved plant-microbe interactions
would be a more sustainable option for improved
nutrient and water use efficiency in crops, and
overall production and profit. For example, clear
differences in bacterial and fungal communities
have been observed in the domesticated modern
bread wheats, landraces and wild relatives within
the Triticeae (Gupta VVSR and Richardson A, CSIRO,
unpublished). Therefore, successful exploitation of
soil microbial capabilities requires the development
of the plant-microbial associations through
selection of varieties that more readily associate
with beneficial microbiomes. In this paper current
knowledge of the factors that drive N availability in
cereal crops and how varieties would differ in terms
of accessing N from soil is discussed.

Crop residues are a major source of carbon (C)

for soil biota in the low organic matter Australian
agricultural soils, hence retention of stubble is
necessary for maintaining biological activity and N
cycling within the cropping system. Decomposition

4. Mon-symbiotic N,
fixation
Biological nitrification
inhibition [BMI)
E. Denitrification &
gaseous losses
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of crop residues is carried out by diverse groups
of microbial communities and facilitated by the
activity of soil fauna. An increased practice of
intensive cropping, especially cereals, away from
mixed farms where crop rotation with legume
pastures was common, has generally resulted in

a decline of crop residue based N mineralisation
mainly through altered crop residue quality e.g.
high C:N ratio of cereal residues (100:1) replacing
N-rich legume residues with C:N ratio between

15 and 25. Crop residues with a C:N ratio >22:1
generally result in immobilisation (tie-up) of mineral
N in MB. Decomposing legume crop residues make
a significant contribution to the N requirement

of the following cereal crops, for example an
apparent recovery of 30+10% of legume residue

N by following wheat crops was observed over

20 legume treatments in dryland experiments
conducted in eastern Australia (Peoples et al.
2017). Cereal stubble is not a major source of N for
following cereal crops but should mainly be seen
as a source of C for microbes. In no-till systems,
only 1% to 6% of the N requirement of cereal crops
is derived from the previous year’s wheat stubble
(Gupta 2016 and GRDC project CSP0O0186). Non-
cereal break-crops (e.g. legumes and canola) also
help cereals in rotation to better access the soil
mineral N pool through improved root health by
reducing cereal root diseases (Gupta et al. 2011).

The rate and timing of N mineralisation regulates
plant available mineral N in soils and the release

of mineral N in soil is regulated by the microbial
turnover processes (Figure 1). Changes in the
amount of MB (a store-house for nutrients in soil)
due to management, seasonal conditions and

the rhizosphere effect, can exert a substantial
impact on net N mineralisation and microbial
immobilisation. MB-C accounts for 1.5% to 3.0% of
soil organie C and MB-N for 2.0% to 5.0% of total N.
In cereal crops, MB generally increases (by > 2-fold)
from sowing to the end of flowering after which

it reduces, dependlng upon seasonal conditions.
Therefore, |ncreasmg MB and associated N tie-up
would reduce N availability to cereals, especially
during the early crop growth stages which should
be supplemented with fertiliser N. Microbial
activity and N cycling processes are generally
higher in-crop due to the rhizosphere effect, e.g.
approximately 60% of total soil microbial activity in-
crop is concentrated in the rhizosphere, and hence
a growing cereal crop has a significant impact on N
mineralisation and immobilisation. Recent research
has shown that MB and activity based drivers of

N availability (mineralisation-immobilisation) vary
between cereal crops and varieties. For example,
rhizosphere MB and activity within a crop is
significantly different between cereal crops e.g.
cereal ry rley>wheat=triticale. Also, the
amount activity in the rhizosphere of
wheat varieties significantly varied in crops at 4

, e.g. Wya.Jkatch and Janz

=
-~
-

supported higher levels compared to Yitpi, Scepter
and Machete varieties (Gupta and Sadras, 2018).

As the N uptake by wheat is 35% to 45% from

the fertiliser in the year of application and the
remainder from soil processes, a better prediction
of in-crop N supply from soil for cereal crops is
potentially important. As microbial turnover and
associated N mineralisation-immobilisation balance
is influenced by seasonal conditions, estimation

of N supply potential at the beginning of a crop
season should include the amount of N in MB and
the N that can be mineralised from SOM and crop
residues. N tie-up within a crop is only a temporary
constraint as the immobilised N will be released
through microbial turnover, typically in spring
provided there is sufficient rainfall to maintain
topsoil moisture. N tie-up by cereal residue not only
occurs following incorporation but also happens

in surface-retained and standing-stubble systems
particularly pre-sowing depending upon season
conditions. The extent to which differences emerge
are related to seasonal conditions; chiefly rainfall
and temperature, and to the time period between
stubble treatment (burning or grazing) and soil
sampling to allow differences to develop.

Residual fertiliser N use efficiency refers to the
amount of N applied to a previous crop which
becomes available to the following crop. Results
from three years of field experiments at Karoonda
(SA), Horsham (Vic) and Temora (NSW) indicated
that the uptake of residual urea fertiliser applied
to a wheat by the following wheat crops was 4%
to 10% and 2% to 13% in the second and third
year after application, respectively (GRDC project
CSP00186). When considering the residual benefit
of N fertiliser applied in 2018 to the 2019 cereal
crop, crop performance and the influence of
microbial processes should be considered.
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Nitrification

.

Nitrification, the biological process of conversion

of ammonium N (NH4+) to nitrate (NO3-), is
an important step in the pathways that lead to
releasing plant available mineral N (mineralisation,
fertiliser release) and also losses of N from
agricultural systems. Ammonia oxidation is carried
ps f ‘microorganisms known as
actq ia (AOB, bacteria amoA)
L a (AOA, archaea
amoA) col i ;trl{lers. Nitrifiers

an agricultural
d the type of

practices
and crop t

significant variation in the total nitrifiers, proportion
of AOB and AOA and nitrification in the rhizosphere
of different wheat varieties (Figure 2). AOA are
generally higher in soils with constraints e.g. highly
alkaline soils. Although the nitrification potential in
most agricultural soils is not considered a limiting
factor for the overall N mineralisation, changes due
to management and crop effects could impact on
the rate of activity and timing of N mineralisation.
Research has shown that banding fertilisers can
influence nitrification and the accumulation

of nitrate N (Angus et al. 2014). A number of
manufactured compounds are known to inhibit
nitrification (such as nitrapyrin, dicyandiamide, 3, 4-
dimethylpyrazole phosphate-DMPP) including some
herbicides (e.g. triazines) thereby reducing the rate
of mineral N release.

I
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Biological nitrification inhibition (BNI), the
production of nitrification inhibitors in situ by
plant roots, is an attractive low-cost alternative

to the application of commercial inhibitors. BNI
compounds in root exudates affect both AOB and
AOA microbial groups. Recent research has shown
significant levels of BNI in Triticum aestivum; of
the 96 wheat landraces tested, 26 produced root
exudates which caused a statistically significant
reduction in nitrification rates suggesting that some
plants can moderate the rate of nitrate N release
(Figure 3). The discovery of landraces with BNI
ability and the presence of moderate levels in the
wheat cultivar Wyalkatchem raises the potential
for breeding this trait into modern, elite wheat
cultivars. At present, fertiliser N use efficiency in
cereal crops could be manipulated by targeting
fertiliser placement or by using slow release
fertilisers and nitrification inhibitors.

Non-Symbiotic Free-Living,
N2 Fixation

Free living (FL) N2 fixation refers to N fixation

by bacteria growing independently in soil and
stubble or in close association with plant roots.
With the increased adpptlon of intensive cropping

~ and the corresponding increase in area under

e potential to make substantial contribution to N
equirements in crops. In cereal crops under
current day conservation farming systems, the soil
habitat pr mt;: ivity of FL-N2fixing (nifH gene
arbourm& cteql ommunities both during
sbason and in p i.e. increased microsites with
 C/N ratio. Improvements
ty in cereals can provide
le benefits through reduced requirement for
N inputs, disease suppression and C sequestration.
Est ates of FL-N2 fixation using soils from cereal
fields measured using a Iaboratory assay, range

nsecutive ce{eab cgps (>50%), FL-N2 fixation has

0
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regions. The amount of N fixed varied with soil type
(% clay content, pH) and was influenced by the time
of sampling (in crop versus non-crop/fallow period),
crop type, stubble retention and mineral N levels.
The number of optimal days per season for FL N2
fixation does vary in different agricultural regions.
Higher levels of mineral N in the surface soil (>25kg
N/ha) could have a negative effect on the amount
of FL-N2 fixation, but this varies with soil type so
needs region-specific solutions.

Genetic profiling of N2-fixing bacteria (nifH gene
sequencing analysis) in cereal crop field soils (from
Qld, NSW, SA and WA) indicated that the presence
of a diverse group of free-living community (112
genera) bacteria in different agricultural regions;
indicating differences based on soil type, climate
and management. Recent research has shown
that cereal crops differed in terms abundance of
N2 fixing bacterial populations and the amount

of FL-N2 fixation they support in their rhizosphere
soil and in roots e.g. barley=triticale >wheat.
Additionally, there is some varietal based variation
in the abundances of various groups affecting the
amount of FL-N2 fixation. Among wheat varieties;
Yitpi and Janz supported higher number of N2
fixing bacteria compared to Gladius and Frame
(Figure 2). Barley varieties Flagship, Schooner
showed higher abundance and higher FL N2
fixation compared to the variety Buloke and
Hindmarsh. Varieties of wheat and barley also
vary in the composition of diazotrophic bacterial
community in their roots and rhizosphere soil, i.e.
each cultivar preferentially supporting a narrow
spectrum of microbes in higher abundance. The
variation in FL N2 fixation with different cereal crops
and the different varieties is therefore a product of
the specific type of diazotrophs they promote and
their abundance in roots and rhizosphere. Overall,
results demonstrate the presence of a diverse
community of N2 fixing bacteria in agricultural
environments, and that the selection of appropriate
cereal crop variety might increase N2 fixation
benefits from FL N2 fixation especially during
spring when the demand for N is high.

What Next?

Recent research showed that selection for yield
in SA wheat varieties reduced the size of the root
system, but increased total N uptake (25% more N
from soil) and N uptake per unit root system (Aziz
et al. 2017). The reasons for the improved efficiency
in uptake of N are not fully understood. The
presence of a significant variation between cereal
crops and varietal differences in general microbial
composition and microbial functional traits (genes)
involved in N availability raises the potential for
breeding this trait into modern, elite cultivars of
cereal crops. These traits could be used to promote
mineralisation and free living N2 fixation during
periods of peak N requirement. Varieties that can
modulate the release of fertiliser N through higher
biological nitrification inhibition would also help
improve the fertiliser N use efficiency. Trade-offs
between improved microbial activity and other
crop traits need attention. In addition, the process
of N immobilisation (tie-up) by the MB which affects
the availability of N from soil organic matter and
fertiliser early in the growing season should be
considered in N management decisions, especially
for cereal crops, in stubble retained and intensive -
cereal cropping systems.

i

For more information please contact:

Vadakattu Gupta

CSIRO Agriculture, Waite campus
08 8303 8579;
Gupta.Vadakattu@csiro.au ;
@LifeinSoil5

GRDC Project code:

CSP00186, CSP00138, MSFO003
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Regular soil testing should be a key
management practice in any farming system.
The science behind the critical nutrient values
is well founded and there’s no disputing the lost
production due to nutrient deficiencies or the
unnecessary cost involved with over applying
fertilisers.

Unfortunately, soil testing is simply not on

the agenda for many producers. Taking a soil
sample is much easier than marking a calf or
shearing a sheep, yet according to a Meat &
Livestock Australia report from 2014, less than
25% of producers across all sectors were likely
to have soil tested and less than 15% of all soil
tests submitted were from pasture paddocks.!

Producers who are choosing to soil test are
generally doing so every five to eight years.
But that’s a long time to wait for good nutrient
guidance and fertiliser recommendations, or to
check on the success of a fertiliser program.

That's why it’s time for a better approach to

soil testing - the annual monitoring of key
nutrients paired with comprehensive soil tests
undertaken every three to five years. This will
allow producers to better manage their pastures
using long term trends and more rapidly adjust
to changes in key nutrient values.

Suggested break out quote for the designer:
“It's time for a better approach to soil testing -
the annual monitoring of key nutrients paired
with comprehensive soil tests undertaken every
three to five years.”

One of the leading advocates for the new soil
sampling regime is Richard Simpson, a pasture
researcher with CSIRO based in Canberra. He
believes that sampling paddocks every year for
key nutrients, particularly for phosphorus (P),
reduces the noise associated with single data
points and better shows soil fertility trends over
time. Soil testing every year helps eliminate
sampling errors caused by spatial and temporal
variability. By contrast, if advisers are relying on
a single data point from a single soil test, they
may be vulnerable to a sampling error being
reflected all the way through to fertiliser choice
and rate recommendations.

This can be seen in Figure 1, which shows a long-

TIME FOR A NEW
APPROACH TO PASTURE

SOIL TESTING

Lee Menhenett,
Technical Agronomist -

Pasture, Incitec Pivot Fertilisers

term CSIRO grazing trial at Ginninderra, where
a regular testing regime was used to monitor
soil phosphorus levels. This trial highlights the
variability of soil test P values within a growing
season and the variation observed from year to
year. It demonstrates how using one year'’s soil
test information may be misleading. The trends
over time using the annual sampling build a
clearer picture.

Soil tests were taken initially at about 6-week
intervals. The results show that P availability

is seasonally variable. Soil tests were taken
annually at the same time each year over the
last 9 years of the experiment, and when these
points are combined with the same time points
among the earlier soil tests (see dashed line),
they show what annual soil testing will look

like on a farm. The annual tests are not subject
to extreme seasonal variations, but they still
vary because soil and climatic conditions are
different in different years. Trends developed
using annual data collected over time (e.g.

red lines) are the best way to check and adjust
fertiliser management. It would not be possible
to draw these trend lines without the annual

data points. For more information on the design
and objective of this experiment, contact
richard.simpson@csiro.au.

Phosphorus is the primary nutrient for
consideration in pasture systems and annual

P data trends can hone fertiliser application
strategies, whether that be for maintenance
applications, capital applications or mining soil
phosphorus. Two other nutrients which could be
considered for annual testing are potassi um (K)
and sulphur (S).

If potassium values are marginal, or

nutrient removal is significant due to fodder
conservation, then an annual Colwell K test is a
good strategy. Just as for phosphorus, testing
potassium annually will allow producers to track
trends over time and ensure the potassium
fertiliser program is having the desired effect.
Where soil potassium levels are adequate,
Colwell K testing could move out to a frequency
of every three to five years.

Sulphur is a mobile nutrient in the soil and
cycles through organic matter, so there can be
significant variations in sulphur levels due to

30
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seasonal conditions and management practices.
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Options for
An annual S soil test is recommended, unless a comprehensive testing Options for key nutrient testing every year
sulphur-based fertiliser like SuPerfect® is used every 3-5 years
regularly. Analyte £22 £23 E20* Customised test options for monitoring only
(no recommendations)

Ideally, these annual soil tests for key nutrients Flea s (@) . N N R N R
should be taken at the same time each year.

. . . . . Phosphorus (Colwell) + + + + + + +
Spring is a great time because soil moisture -

. . + + +
and temperature are typically constant, which
is good for the consistency of data over time. Potassium (Colwell) + + + * * +
Any abnormal pasture growth is clearly visible Sulphur (KCL 40) + + + + + +
during the spring growth period, so these areas pH (1:5 Water & CaCl) + +
can be avoided, i.e. dung and urine patches. Exchangeable Al (KCI) + +
A soil testing program should always start with EC (1:5 water) + +
a comprehensive soil test and this should be Chloride + +
repeated every three to five years to check on Ammonium & Nitrate N + +
soil fa(_:tors ;uoh as pH, PBI, cation exchange Organic Carbon (Walkley & Black) A N
capacity, soil texture and organic carbon. These :
. . Exchangeable Cations

are all relatively stable in the short term. (Ca, K, Mg, Na, CEC) + +
The overall cost of annual testing for Texture and Soil Colour + +
key nutrients is similar to less frequent, Boron (hot CaCl2) +
comprehgnswe testing. More importantly, Copper, Iron, Manganese, Zinc .
however, it allows producers to make focused (DTPA)
and confident fertiliser investments based on
soil nutrient trends. D

Table 1 shows the options available for an
updated soil testing regime for pastures. All of
these soil test options are available in packages
or as a single nutrient from the NATA accredited
Nutrient Advantage® laboratory. The Nutrient
Advantage laboratory offers a high-quality
accredited soil, plant and water testing service
for advisers and farmers across Australia.

Brochures

Table 1: New approach

to soil testing in pastures

Consider the new approach to soil testing

in pastures and how it might work in your
business. To discuss any aspect of soil testing,
feel free to contact me on lee.menhenett@
incitecpivot.com.au or 0412 565 176.
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" An assessment and benchmarking of
phosphorus nutrient use efficiency and industry
management practice in southern Australia,
Meat & Livestock Australia (www.mla.com.au/
research-and-development)
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registered trademarks of Incitec Pivot Limited.
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Figure 1: Soil test P results from a long-term grazing experiment at CSIRO’s Ginninderra Experiment

Station. (Redrawn from Simpson et al. (2015) Agriculture, Ecosystems & Environment 212, 263-277.)
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9 WAYS

TO IMPROVE
STAFF BUY-IN

Kiikstart

Having your team behind you is
essential to any brand or business’
success. Big or small, not-for-profit or
corporate, if your staff believe in your
brand and love where they work, this
will shine through.

At Kiikstart, | work with brands of all
different sizes all over the country, and
creating healthier company cultures,
with healthier, connected teams is one
of our key areas of work.

Here, I've covered nine ways you can
improve staff buy-in. You'll not only
create better cultures, but your brand
will thank you for it too.

1. Regular team meetings -

This might sound obvious, but busy
companies caught up in the reactive
daily grind of demanding workflows
can sometimes forget the basics. As
American baseball manager Casey
Stengel famously said, “Finding good
players is easy. Getting them to play
as a team is another story.” The same
is true of all workplaces. Bringing your
team together for regular meetings is
essential to creating a culture of open
communication where everyone feels
included.

2. Set the agenda

Once you do bring your team together,
ensure this time together is efficient and
purposeful. Clear meeting agendas with
defined outcomes will mobilise buy-in
from your team. Ensure that everyone in
the room has action items to their name
at the end of each meeting to keep
them accountable. And also ensure you
set timeframes for delivery and future
follow up if you want to create longer
term outcomes.

3. Create a culture

of idea-sharing -

it needs to be a given of
everyone regardless of role

Company cultures - yes, there can be
more than one - usually start at the
top, so working to create a culture of
idea-sharing is essential to achieving
staff buy-in. If your company’s CEO or
your team leader proves to be a good
listener and creates a supportive space
for idea generation and exploration

of ideas, staff will be more inclined to
share their thoughts. This might include
acknowledging and drawing on the
particular expertise of front-facing staff
who deal with customers day to day,

who may offer important insights into
your brand or business.

4. Change up your

job descriptions -

be prepared to re-design
roles to move with the times

Every member of your team needs to
understand their place in the business.
This is why redesigning job descriptions
to focus more on outcomes and less on
processes is essential. Staff also need
to understand the elements of each
other’s role so they have a full picture
of how each role fits together. Personal
attributes and attitude should also

form part of each job description - not
just technical expertise. Ensuring that
attributes such as respect, enthusiasm
and helpfulness are included will likely
be more useful to your team than a long
list of tasks.

5. Encourage the
experimenting of ideas -
across all roles

Creating both formal and less
structured opportunities for idea

generation and experimentation is one
important way to improve staff buy-in.

Future success will require your team
to adopt an entrepreneurial mindset
so a new perspective of approaching
a current challenge or opportunity
happens.

6. Change the look & tone
of performance reviews

To get the best from your team,
performance reviews should be
treated not only as an opportunity to
ensure staff are meeting your KPlIs,
but also to see how you're faring

as their employer. A recent report
entitled ‘State of Workplace Mental
Health in Australia’ found that only

52 per cent of employees feel that
their workplace is mentally healthy,
while 21 per cent had taken time off
work in the past 12 months because
of stress, anxiety, depression or other
mental health concerns. Employers
should view performance reviews as
an opportunity to check in with their
employees and consider ways to create
a happier, mentally healthy workplace
environment.

Get a better outcome by using these
as opportunities to future plan -
rather than a typical performance

review which does little to actually
improve performance and build great
businesses.

7. Create opportunities
for growth

As part of performance reviews, staff
should also be given an opportunity

to help drive their professional
development opportunities. Giving staff
opportunities to upskill not only benefits
your business, but also keeps them
interested and helps them feel valued.
Consider developing learning plans with
members of your team to help facilitate
this work.

8. Share the love

Ensuring that employees feel valued
and credited for their work is absolutely
essential to achieving ongoing staff
buy-in. Incentive programs, team
recognition and bonuses are some of
the ways to share the love. Creating

a supportive culture where good

work is recognised and rewarded will
encourage staff to share their ideas and
consistently put their best foot forward.

9. Measure your success

Finally, ongoing assessment and
review of measurable actions will not
only help to avoid confusion, but will
also encourage action, both as a team
and from individual staff members.
Opportunities for self-reflection need
to occur more regularly than at annual
performance reviews, so consider
other internal measures beyond your
company'’s financials. From balanced
scorecards to anonymous surveys,
consider a range of measures to ensure
your team is performing - and identify
areas for improvement.

Then, share them with your team to
ensure everyone is part of your brand’s
continuous improvement journey!

AFSA EXCLUSIVE MEMBER
TRAINING OFFER -

AFSA and Kiikstart have worked
together to create a new training
experience based on the
opportunities and skill gaps of AFSA
members, and future changes and
challenges within the industry.

Get in touch with Ali on 0428 593
400 or email enquiries@kiikstart.com
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NUTRIENT TESTING WORTH
SCRUTINISED IN NEW PROJECT

Sean Mason
GRDC

Sean Mason is one of the project leads
in a new GRDC investiment which aims
to demonstrate the worth of soil and
plant tesling for profilable fertiliser use.
Photo: AgCommunicators

For most grain growers, fertilisers are
the biggest input cost so a carefully
considered soil and plant testing
regime and fertiliser program are key
components to ensure a grower’s
cropping program is successful and

producing the most profitable results
possible for the current season and
into the future.

That is one of many benefits,
according to Agronomy Solutions
director and research agronomist
Sean Mason, who is one of the
leaders of a new GRDC investment,
‘Using soil and plant testing data to
better inform nutrient management
and optimise fertiliser investments
for grain growers in the southern
region’.

This investment is aiming to
demonstrate the value of soil and
plant testing for profitable fertiliser
use to growers who do not have a
regular testing program.

Now that most winter crops in the
southern region have been sown, the
nutrient assessment focus moves

to plant testing, especially for trace
elements.

Soil analysis is not particularly
accurate for trace elements, but plant
tissue testing is a much more reliable
indicator of deficiency for these
nutrients.

Plant sampling can also provide a
useful check of the uptake of other
nutrients and the effectiveness of
fertilisers applied at or near sowing
time.

“For phosphorous, plant tissue testing
is a gauge of whether the fertiliser
application at sowing delivered
enough nutrient and whether the
plant has been able to access the
fertiliser,” Dr Mason says.

“Unfortunately, rectifying any
phosphorous deficiency cannot
be done in-season, but it is useful
information for following seasons.”

When plant tissue testing, Dr Mason
recommends taking samples at
growth stage 30, or the end of
tillering.

“For nitrogen, GS30 is just before

a crop’s peak nitrogen demand so

if a laboratory can offer a suitable
turnaround time, growers can make a
quick decision on rates and whether
they need to apply more or less

‘When plani fissue tesling, Sean Mason recosmmends

taking samples al growlh stage 30, or the and of
fillering. Pholo; Nicole Basxber

nitrogen just before the crop really
needs it.”

Similarly, trace element deficiencies
identified early in the season can be
rectified with foliar sprays.

When taking plant tissue samples,

it is recommended to take samples
from good and poor zones of the
paddock to help diagnose causes of
any variable crop performance.

“Taking whole plants is recommended
for accurate nitrogen and
phosphorous measurements because
these are highly mobile within the
plant and deficiencies will show up in
the older leaves,” Dr Mason says.

In contrast, trace elements tend to

be immobile in plants and symptoms
show up in the youngest leaf.
Previously, it was recommended

to collect the youngest leaves to
accurately diagnose trace element
deficiencies, but whole plant samples
also provide a useful measure of trace
element status.

“Nowadays we recommend taking
whole plants for a snapshot of all
nutrients,” Dr Mason says.

Check with your laboratory or
agronomist for their preferred
sampling method. Some recommend
collecting all the plants on rows
either side of a 30 centimetre ruler
and repeating this three times in each
of the pre-determined monitoring
zones. Cut the plants off at ground
level with clean scissors or secateurs
and include all above ground shoot
material in the sample.

Others recommend pulling up a
predetermined number of plants (e.g.
15-25) randomly over the sampling
zone and then cutting off the roots.

Record the growth stage of the
crop, time between emergence

and sampling, the row spacing

and seeding rates, so that biomass
production and plant nutrient status
can be calculated.

Samples should be placed in clearly
labelled bags and sent by express
post to the chosen laboratory. Only
use paper bags, often provided by
the laboratory, as samples tend to
sweat and decompose if plastic
bags are used. As with soil samples,
plant samples can be stored in the
refrigerator for a day or two if they
can't be mailed immediately after
sampling.

Plant testing should not be
conducted within 36 hours of a frost
or heat shock event, or herbicide
application.

Dr Mason says critical soil and plant
nutrient levels are determined by
interpreting databases that contain
data from replicated field trials.

He says the bulk of soil and plant
testing trial data is for wheat, though
recent research efforts have aimed

at improving the database for barley,
canola and other crop types that have
become popular options in current
rotations.

“The Better Fertiliser Decisions

for Crops database is a powerful
tool which allows advisers to view
thousands of field trials to identify
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critical soil nitrogen, phosphorous,
potassium and sulphur levels,”
Dr Mason says.

“It is important to note that critical
plant nutrient levels will change
according to crop stage, due to
nutrient dilution as the crop grows,
and potentially between years at the
same growth stage given seasonal
conditions and variations in dry
matter production.”

GRDC's soil testing for crop
nutrition fact sheet states that
when considered in combination
with information about target yield,
available soil moisture, the previous
year’s nutrient removal and soil type,
soil tests are essential to making
accurate fertiliser decisions ahead
of each season. Soil tests are best
conducted over summer or early
autumn.

More information on soil testing is
contained in an expanded version of
this Paddock Practices on the GRDC
website.

‘Using soil and plant testing data to
better inform nutrient management
and optimise fertiliser investments
for grain growers in the southern
region’ is being led by Dr Mason and
Harm van Rees in conjunction with
Australian Precision Ag Laboratory
(APAL), CSIRO, Landmark, Hart Field-
Site Group and AgCommunicators,
with support from Mallee Sustainable
Farming, Southern Farming Systems
and Eyre Peninsula Agricultural
Research Foundation.

*Article courtesy of www.grdc.com.au

Sean Mason: 0422 066 635 or
sean@agronomysolutions.com.au

Other useful resources
can be found at: GRDC
Communities — Crop Nutrition
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ENGAGING THE NEXT GENERATION

IN THE FAMILY BUSINESS

Family Business Australia

A vast 70 percent of Australian
businesses are family owned. That's
over 1.4 million Family Businesses
operating in Australia. They are the
lifeblood of communities and are a

cornerstone of the Australian economy.

When family work together and share
their wins and achievements, it's not
just a job - they have the future of
their family invested. This is often
reflected in their business practices
and how they relate to their clients
and customers, which benefits from
that investment and trust.

Whilst most family businesses don’t
start out with the intention of creating
a legacy, as the business grows
overtime, thoughts turn to bringing in
the next generation to continue the
business into the future.

To join or not to join -
that is the question

The reasons behind the next
generation’s decision to pursue a
career in the family business can be

a major force in shaping successor
perspectives, as they relate to
underlying mindsets, motivations, and
incentives. Their level of commitment
to joining the business can be
categorised into four main types, not
all of which are necessarily positive.

These are:

1. Desire-based - stemming
from a genuine belief in
and acceptance of the
organisation’s goals, combined
with a desire to contribute, and
the confidence to do so.

Cost-based - stemming from
perceptions of substantial
opportunity loss and threatened
loss of investments or value if
they do not pursue a career in
the business.

Obligation-based - stemming
from feelings of obligation to
pursue a career in the family
business and an attempt to
have good relationships with
the senior generation.

Needs-based - stemming
from feelings of self-doubt
of the ability to successfully
pursue a career outside of
the family business.

Most of these levels of commitment
link to:

« The next generation’s interest in
the family business

« Their confidence in themselves
to build a career either within
or outside the family business.

Key to both interest in the business
and confidence to contribute is the
next generation’s understanding of
the business and how they may - or
may not - be able to carve out a role
for themselves in the business now,
and in leading it into the future and
how they can best prepare for their
potential roles.

The next generation needs the chance
to develop a deep understanding of
the business and perspective before
deciding on whether to take on the
responsibility.

Current leaders play an important role
in this understanding - by educating
future leaders on the complexity and
challenges of leading a successful
business. They may not have exposure
to all aspects of the business and

the industry, or experienced difficult
economic cycles, so may not fully
appreciate how ‘tough’ business can

Family businesses consistently out-
perform non-family businesses in terms
of return on investment and market
value. So what are the advantages
available to a family business that can
make them more successful?

FBA’s Family Business Essentials
workshop will provide you and
members of your family with the
opportunity to spend 3 hours over 3
weeks focusing on the health of your
family business, where you want to be
and how you can harness your distinct

be. The next generation is coming
through, they are learning, they are
uncertain, they are inquisitive, they
don’t know everything, and they are in
need of support.

It means finding the balance between
the passing of wisdom from one
generation to the next, as well as
giving the future leaders a chance to
form their own connection with, and
influence on, the business.

Future leaders play an important role
in learning the business whilst also
challenging long-held assumptions
of how ‘things should be done
around here’.

As the time to transition leadership
of the business to next generation
gets closer, they are really starting
to realise the gravity of taking over,
and understanding there are lots of
stakeholders, they are looking after
lots of employees, and they might be
looking after the bulk of the family’s
wealth in the business.

Developing the Next
Generation

Family businesses need focused
development plans for the next
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generation to help them rise to

the challenge of leadership. Most
successful development plans will
include a combination of education
and networking.

Education provides a formal basis for
understanding business, the sector in
which it operates, and to hone their
leadership skills.

Networking gives next genners the
opportunity to learn from their peers
through sharing their experiences in
their family businesses.

Open communication between
current and potential business leaders
is paramount for ensuring that the
right development plan is agreed
upon for the next generation in your
family business.

To find out how Family Business
Australia can help support your
Family Business to survive and
thrive across the generations

go to www.familybusiness.org.au
or call 1800 249 357

FAMILY BUSINESS
ESSENTIALS WORKSHOP
- FREE FOR AFSA

MEMBERS

competitive advantage to reach your
goals. In these interactive sessions, you
will use the family business diagnostic
tool to identify areas of your business
that need attention and help guide you
in the direction of forming relevant
strategies and action plans moving
forward.

Delivered fully online for 1 hour a
week over 3 Tuesdays in August,
this workshop will help you look at
your family business with a fresh
perspective.

Through AFSAs Associate Membership
of FBA, we are pleased to be able

to offer one member of your family
business free access to FBA's Family
Business Essentials workshop. Other
members of your family business

are welcome to join at the heavily
discounted rate of $90 per person.

For more information
and to register head to
www.familybusiness.org.au/events
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Phosphorus
30.973761998(5)

Phosphorus almost always underpins
the success of our crops and pastures,
but how it works is sometimes
misunderstood and this impacts
decisions about its use, explained Heath
Boseley of Pinnaroo Fertilizers.

As a fertiliser, phosphorus is an integral
part of the history of agriculture in
Australia. Our soils are inherently low in
the nutrient so when Super Phosphates
became available, they hugely improved
the viability of farming across the
country. And then in the1970s when
high analysis fertilisers came on to the
market much more was learnt about the
importance of balancing phosphorus
with other nutrients to suit each crop
and soil type.

Phosphorus is an essential component
of cell membranes and plays a role in
photosynthesis, respiration, energy
storage and transfer, cell division, cell
enlargement and several other critical
processes in the living plant.

In annual crops, it is particularly
important that roots have access to
readily available phosphorus in the
early stages of crop development as it
helps rapid development of the roots. It
also improves cold tolerance, increases
water use efficiency, contributes to
disease resistance, and is essential to

the quality of the harvest.

When it comes to plant uptake, it is
well known that phosphorus tends to
stay in the vicinity of its placement.

So with this in mind, placing it for
good root access has been one of the
driving factors in the great technology
innovations we have seen in sowing
equipment. It is also well known that
nitrogen improves the uptake of
phosphorus. When nitrogen is included
in the seeding blend with phosphorus,
you get even more value out of your
phosphorus. As most farmers know, this
has motivated the shift from straight
super to tailored blends, especially for
pastures like veldt grass.

“But phosphorus has one more unique
characteristic that farmers have to
take into account,” suggested Brian

of ABL Agriculture. “Much of it tends
to bind to soil particles only gradually
becoming available to plants over
following seasons.” Brian continued,
once heard it likened to bank accounts;
You can consider the phosphorus
you've applied to a deposit in a cash
account. You add the phosphorus to
be able to draw on it straight away

and grow a crop. But the soil bank
requires that some is diverted to a term
deposit. The phosphorus bound up

ul

DISCUSSING
PHOSPHORUS

Word about BBE is SPREADING

in the term deposit is still valuable to
you but the return is so slow that on

its own its rarely enough to support a
high production crop. In dry years, this
can be a trap as it’s easy to think that
following a poor crop in a dry year, the
unused phosphorus will still be available
but in fact most will be bound up in
your term deposit. The new season
will require new phosphorus in your
cash account in order to achieve high
performing crops.”

BBE proudly manufacture engineered solutions for dry fertiliser spreading:
e Truck Spreaders e Tractor Spreaders e 3Pt Linkage Spreaders e Side-tippers

e TAG Trailers e Trailing Spreaders e Bin Trucks e Bin Trailers e Field Bins

Our pledge:

Design collaboratively

The best way to be sure of the status of
your phosphorus is by tracking soil tests
over several seasons. That way you can
be confident in your fertilizer decisions.

Quality build; built to last

Responsive service & support

Brian Lund, ABL Agriculture,
Coonalpyn SA 0428 813 652

BBE keeps you spreading

FEAT I LA

Heath Boseley, Pinnaroo Fertilizer,

Pinnaroo, SA (08) 8577-8101 Contact: Paul Berry 0488 442 798

45—49 Main South Road
Drouin, Vic 3818

Located:
Berry Brothers Engincering
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WHERE DO YOU GO FOR GUIDANCE
ON SOIL SAMPLING?

Jeff Kraak

If you are involved in taking soil samples to
assist in the development of fertilizer and soil
amendment recommendations, download
the latest version of the Fertcare® Soil
Sampling Guide from the Fertcare website.
The guide forms part of the Fertcare B and

C training resources and the sampling
section of the Fertcare Accredited Advisor
Performance Standards. Fertcare Accredited
Advisors, agronomists and others involved
in soil sampling are strongly encouraged

to follow the new guide when taking soil
samples.

The guide addresses a number of new topic
areas including, selecting areas to sample
within the farm, sampling approaches and
sampling patterns for areas with previous
fertilizer banding to name a few.

Dr Cameron Gourley from Agriculture
Victoria Research and David Weaver from the

WA Department of Primary Industries and
Regional Development prepared the guide
after receiving input from a range of public
and private sector experts and practitioners.
The guide has also been subjected to
comprehensive review by a range of groups
including the Fertcare Technical Committee
and the ASPAC Fertcare Committee, so you
can be confident in the information.

Build trust with your clients by basing the
soil and plant nutrition advice on objective
measures such as soil and plant testing.
Accurately collecting soil samples is one

of the foundations for the development of
evidence-based fertilizer recommendations.
Please take the time to read the Fertcare
Soil Sampling Guide which can be found
under the Nutrients and Fertilizer Information
section of the Fertcare website and don't
forget to tell your colleagues about it.

2019 FERTILIZER INDUSTRY
ENVIRONMENT AWARDS

Jeff Kraak

Fertilizer Australia recently invited
applications for the 2019 Fertilizer Industry
Environment Awards. Applications were to
be based on any environmental measures
completed during 2016, 2017 or 2018.

The awards will publicly acknowledge
both company’s and individual’s efforts

to improve environmental outcomes and
achieve a positive industry profile.

The criteria and process of judging are
such that smaller members will have an
equal a chance of winning as the larger
members.

The 2019 awards will be presented at the
Fertilizer Industry Conference Gala Dinner,

For more information, go to Coming Events at www.fertilizer.org.au

2. The Fertilizer
Industry Kookaburra
Environmental Award

is available to all
Fertilizer Australia
Associate members
and AFSA ordinary
members whose
2018 fertilizer
turnover is less
than $100 million.

on the Gold Coast on 5th September 2019.
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WHAT CAN AGRONOMISTS AND THE
FERTILIZER INDUSTRY LEARN FROM
THE BANKING ROYAL COMMISSION?

As strange as it sounds, there are parallels
and learnings from the financial advice
industry flowing from the Banking Royal
Commission (BRC), that relate to fertilizer
and soil amendment advice. In his Interim
Report, Commissioner Hayne's identified
underlying principles which informed his
recommendations. These include:

. obey the law,
. do not mislead or decieve,
« actfairly,

«  provide services that are fit for
purpose,

. deliver services with reasonable
care and skill, and

«  when acting for another, act in the
best interest of the other.

Fertilizer agronomists and sales people should
also follow these principles when providing
advice or making sales recommendations. This
is particularly poignant where “free” advice is
being provided in return for sales of fertilizer
and soil amendments.

Jeff Kraak, Fertcare® Program Manger explains,
“The best way to ensure long term, profitable
business is to put the needs of your customer
first, even if it means forgoing sales volume

in the short term.” Sound relationships are
built on transparency and trust, where your
reputation is everything.

“Trust is built through the ethical provision
of advice, which is demonstrated by basing

the soil and plant nutrition advice on
objective measures such as soil and plant
testing,” said Mr Kraak. Employing accepted
and standardised soil and plant sampling
practices, using an ASPAC accredited lab,
interpreting the results based on accepted
plant response functions and developing
sound recommendations that account for
environment and food safety risks are some
of the key components. “Not only is this
transparent, but it ensures that the needs of
your customers (the growers) are put first.”
Indirectly, you protect the fertilizer industry
and the environment.

Becoming a Fertcare Accredited Advisor
(FAA) and adhering to the principles in the
accreditation process, will help provide
confidence that ethics and standards are
being applied in the provision of agronomic
advice and fertilizer sales recommendations.

Any performance based incentives/bonuses
that are provided to advisors and sales

i

persons should not just be based on sales and
financial results, but also on good stewardship,
quality of advice and customer service.

In areas such as the estuaries in South

West WA and in Queensland, adjacent

the Great barrier Reef, there is already a
greater regulated/semi-regulated focus on
the quality of agronomic advice and sales
recommendation being provided to farmers.
“This trend toward a focus on the quality of
advice will continue to grow through other
regions in Australia.”

Fertilizer Australia and the Australian Fertiliser
Services Association are accountable for
developing and maintaining the standards

in the fertilizer industry and ensuring

the professional standing of agronomist

who provide nutritional advice and sales
recommendations. “Fertcare is the best tool
to support participants and stakeholders to
confidently face the challenges put to the
industry, by the changing social and political
environment, and to avoid outcomes that the
banking industry faced as a result of the BRC
findings,” said Mr Kraak.

Fertcare participants and businesses in

the fertilizer distribution chain should take
heed of the BRC findings, particularly in
relation to the provision of advice and sales
recommendations.

Are there people in your business or supply
chain who would benefit from being
recognised as FAA?

FERTCARE TRAINING OPPORTUNITIES

Agronomy in Practice is offered
by Nutrient Advantage and
includes Fertcare C.

Successfully completing this
training makes participants
eligible to be recognised as a
Fertcare Accredited Advisor.
More information can be found at
www.nutrientadvantage.com.au.
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RURAL COMMODITIES WRAP

June 2019

KEY POINTS MONTHLY COMMODITY PRICE CHANGES
We are now well into winter and parts of the country have
seen a good break, although other areas are stiII‘ve‘ry dry. The March April May
South-east of the country saw generally good rain in May,
boosting crop prospects, and the WA wheatbelt has seen some Wheat V6.0% V47% V3.0%
g_ood. rains over the last few weeks. Howe\{er, NSW north of the Beef v 8.0% A14.9% ¥V 1.4%
Riverina and south-east Queensland are still generally very dry.
Dairy A62% A50% A 4.6%

Cattle markets have been less volatile of late, notwithstanding
favourable conditions in some areas and challenging conditions Lamb A01%  A86%  A115%
in others. The Eastern Young Cattle Indicator is hovering o o o
somewhat below 500c/kg. The trajectory of the indicator for the Wool A 0.4% v2.1% v 18%
rest of 2019 will be very sensitive to rainfall. Meanwhile, lamb Sugar Vv 2.8% A 0.1% V¥ 3.5%
prices have gone into overdrive, reflecting limited supply and
strong export demand. Winter has brought a little more stability
but given tight supply it is unclear whether the traditional spring
flush will bring any meaningful drop in prices this year.

Cotton A 4.2% A 3.7% V¥ 5.9%

NAB RURAL COMMODITIES INDEX

Global Dairy Trade auction results have been lower recently,
y v Index and m/m % change

although this follows several months of positive results. High

input costs have been a major issue and Dairy Australia are 160 ——Rural Commodities Index 10%
forecasting another production fall in 2019-20. That said, ) = m/m change (RHS) 8%
Saputo’s very strong 2019-20 opening price of $6.80/kgms has 40 o
brought confidence. 120 6;’
Overall, the NAB Rural Commaodities Index fell 0.1% in May. 100 g%‘:
The Australian Dollar has been below 70 US cents since early 8o 0%
May, which is a boost for Australian agricultural exporters and 60 2% Source: NAB Group
for local commodity prices. The RBA has cut the cash rate to 40 2% i;O'ZO’T’C"ijf,AB;‘RisA vl
1.25% and we forecast two further cuts this year. On the other 20 6% Af;r:,';n F%flj,i\i:smisr[:tla'
hand, high iron ore prices have boosted the AUD. On balance, el Consultants, Australian
we see a gradual appreciation in the AUD this year, reaching the 0 8% Bureau of Statistics, B2
mid-70s range by 2020. 2010 2012 2014 2016 2018 loomberg and Profarmer.
SEASONAL CONDITIONS RAINFALL - MAY BOM RAINFALL OUTLOOK

Deciles July to September 2019

May saw good rainfall across essentially
all of Victoria, the agricultural regions of
south Australia and the New South Wales

L .
Riverina. The break came late to Western x EE4
. ™ 3
Australia but the wheatbelt has seen it ,i . mE
rainfall this month. The major concern i = 0 - w g
now is New South Wales north of the -. & o il i E
Riverina and south-east Queensland and R = g
the Darling Downs. | ' 'arE
e - r = =
The Bureau of Meteorology’s three-month A "1
rainfall outlook points to drier than J ER
average conditions across the country, K} M
although outlook accuracy is poorer at Ly A

this time of year. If conditions continue
on this trajectory, Victoria, southern
New South Wales, South Australia and
Western Australia should see reasonable
yields, but other grain regions of New
South Wales and Queensland would see
another very challenging season.

ROOT ZONE SOIL MOISTURE

Relative to average, 20 June

RAINFALL OUTLOOK ACCURACY
Past Accuracy for outlook period

i

) ) ) w E
While the Bureau remains on El Nino e
watch, models suggest there may be a b B2
move away from El Nino levels over the 5 55 E
coming months. 2% w g

" a5 E

Source: Bureau of Meteorology and NAB Group Economics | v

REGIONAL PRICES

We also produce the NAB Rural Commodities
Index on a state-by-state basis.

Victoria was the best performer in May,
recording a 2.2% increase, followed by
Tasmania, which gained 1.2%. South
Australia saw a 0.3% gain while New South
Wales, Western Australia and Queensland
were negative, falling 0.3%, 0.6% and 1.0%
respectively.

Our regional agricultural price indicators
show very mixed month on month data

in May, particularly in New South Wales,
Queensland, the Northern Territory and
Western Australia. On a year on year basis,
most of Australia, except Western Queensland
and the Northern Territory, is now positive.

Source: NAB Group Economics, Bureau of
Meteorology, ABARES, Meat and Livestock Australia,
Australian Pork, Ausmarket Consultants, Australian
Bureau of Statistics, Bloomberg and Profarmer.
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Vol. 40 No.2__ July 2019

RURAL COMMODITIES INDEX BY STATE
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REGISTER NOW
FOR THE 2019 AUSTRALIAN
FERTILIZER INDUSTRY

CONFERENCE

With many of the speakers confirmed

for 2019 Australian Fertilizer Industry
Conference (AFIC), the program promises
to be great value for those operating

in the fertilizer supply chain. Take
advantage of the early bird registration
before 26th July and save. To register,
head to www.fertilizer.org.au and click on
coming events.

The conference begins with a welcome
reception on the Wednesday evening
providing an excellent opportunity to
catch up with others in your field, interact
with businesses serving the industry and
meet new people.

Those involved in fertilizer manufacture,
import, sales, end use advice and logistics
will all benefit from the line-up of speakers.

In the public policy and market
opportunities session, hear updates

from the WA Department of Water and
Regulation on water quality trends on the
Swan Coastal Plain and the Queensland
Office of the Great Barrier Reef’s moves to
strengthen and broaden reef regulation.
The potential for irrigated cropping
developments in northern Australia will
be outlined by the CRC for Developing
Northern Australia. Matthew Cossey from
Croplife Australia will provide his views
on what the fertilizer industry can learn
from Roundup.

The economics and fertilizer market
outlook session will feature a panel
discuss on the topic of supply and
demand factors likely to impact fertilizer
demand in the short to medium. Tanya
Rybarczyk from CSBP will chair the panel
which will consist of representatives
from leading fertilizer businesses, along
with Carl Roache from Argus Media and
Dr Kate Burke who consults to several
corporate farms as well as being a panel
participant at Agri Investor in June 2019.
This session will also include overviews of
two potential Australian fertilizer projects
currently under evaluation i.e. Verdant
Mineral, Ammaroo phosphate deposit
and Kalium Lakes, potash project.

On Friday, delegates can choose to either
participate in the fertilizer shipping and
logistics session or join the Field Tour and
More Profit from Nitrogen (MPfN) project
joint session.

The Field Tour and MPfN Program session
is a joint initiative between Fertilizer
Australia and Cotton Research and
Development Corporation, managers of
this leading national research project
into nitrogen use efficiency (NUE).

- -

MPfN is Australia’s most comprehensive
investigation into the contributing factors
which effect NUE and the application

of potential cutting-edge management
and technologies to increase NUE across
the sectors of cotton, dairy, horticulture
(tree crops) and sugar. The Program’s
reach is comprised of over 40 research
sites, located from Darwin to Hobart, and
encompasses contributions from over 70
leading scientists, technicians and PhD
students from 31 partners. The research
leaders of each sub-project will share
their new science knowledge and insight
into the influence this may have on N
fertiliser, soil and agronomy management
advice associated with intensive cropping
and pasture systems. Buses will leave
RACV Royal Pines Resort at 7.45am and
return at 4.30pm with a drop off at Gold
Coast Airport at 4.00pm.

More topics and speakers will be
confirmed in the coming weeks, so keep
an eye on the conference website.

We are pleased to welcome the
involvement of Incitec Pivot Fertilisers

as the major Conference Sponsor. Our
thanks also extend to the other sponsors
who are helping to make AFIC an exciting
and valuable event. A limited number of
sponsorship opportunities still exist.

The conference is to be held at RACV
Royal Pines Resort which is located at
Benowa on the Gold Coast in Queensland.
In addition to the beautiful beaches and
scenic hinterland, there are plenty of
attractions in this region, so you might
want to consider extending your stay.

Profits from AFIC 2019 help fund Fertilizer
Australia’s and AFSA’s activities.

To register,
head to www.fertilizer.org.au
and click on coming events.

If you have a Fertilizer Australia login,
please login to the web site before
registering for the conference.

Daimler Trucks Laverton

When it comes to the serious business of fertiliser spreading, you need confidence and peace of mind that
you have the right truck for the job.

From the light tare Atego 1630A 4x4, the rugged Arocs 1835AK to the legendary Unimog U430 and
U530, Mercedes-Benz Special Trucks have the best option for your business.

For more information about these, or the wider range of Mercedes-Benz Trucks, contact our
Mercedes-Benz Trucks Specialist Drew Halloran on 0466 327 480 or dhalloran@dtlaverton.com.au

Mercedes-Benz

Trucks you can trust

Daimler Trucks Laverton 15-23 Marwen Drive, Derrimut VIC 3030, Tel (03) 9680 8777, www.daimlertruckslaverton.com.au LMCT 11636
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Glaze evenly coats

Glaze is a fertiliser coating designed to directly coat
micronutrients onto fertiliser granules using batch or distribution of
continuous flow blending and handling systems. micronutrients

Glaze results in even

e Uniform, quick drying coating to granular fertiliser.

e Enhanced dust suppression of the coated granular
fertiliser.

e Ready to use liquid suspension that is easy to measure
and apply.

e Dust free application.

For information

Tanuki Pty Ltd

Steve Phillips
Micronutrient Coatings office@tanuki.com.au
. _ 0477 626 677
e Glaze Copper, Glaze Zinc, Glaze Moly, Glaze Multi
Dust Control and Adhesion Coatings Authorised Australian
distributor

e Glaze DS, Glaze Anchor

fertec.com.au Ta N U kl




