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CEO REPORT

Taking charge of
industry’s future
P H I L I P T U R N B U L L – A PA L C E O

Going beyond gut feel
Capturing real-time data will enhance the operation
of individual orchards, but even more powerfully,
can help tackle industry-wide issues, improve
planning, biosecurity and traceability.
Most growers have the experience to know
what to do and how to do it, but often lack the
situational awareness that technology now provides.
Vision systems, for example, can now capture
critical information that trigger timely accurate
decision making.

Start preparing yesterday

In an unprecedented turnout for the apple and pear
industry, over 200 growers, researchers, agronomists
and packhouse managers, came together for APAL’s
Industry Forum in June.
Among the crowd, we welcomed 17
representatives from our inaugural Young Members’
Network. Funded by APAL, the Network will provide
leadership, networking and career opportunities for
future leaders although I suspect there will be plenty
of reverse-mentoring as knowledge, innovation and
experience flows between generations of growers.
As promised, it was a jam-packed agenda so
two-months on, I thought I’d share the takeaways that
have continued to resonate most strongly for me:

Planetary pushback
As growing regions heat up, the importance
of programs like Future Orchards® to improve
production techniques, as well as reinforcing the
urgency of water-saving projects like the National
Netting Program, cannot be understated. Ensuring
that the unique drought support needs of
horticultural growers with permanent plantings
are not overlooked by Canberra must be a priority.

Market access to China has the potential to transform
our Industry but the time to prepare is now.
Instead of competing with other southern
hemisphere producers, Australia’s strategy
must be to send premium quality to China where
branded fruits will command a premium price.
To succeed, a continued focus on quality (MRLs,
food safety, specifications etc.), and developing
trusted relationships cannot be understated.
The mind shift necessary to export is
significant but cross-industry collaboration will
help us accelerate faster, a point perfectly reinforced
in CSIRO’s earlier presentation: “The best way to
anticipate change in your sector is to spend some
time outside of it.”

Lifelong learning

å
10.7%

$ Sales growth nationally*

17.7%
$ sales share of
competitor fruit*

(Bananas, Berries, Table Grapes,
Stonefruit, Avocados)

π
11.5%
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Young Members
launch
A highlight of the APAL events at Hort Connections
2019 was the inaugural gathering of the newlyformed Young Members industry group.
Some 30 growers, marketers, researchers
and industry services employees under the age of
35 met in Melbourne to forge networks and share
experiences and ideas for building a profitable and
sustainable future.
Industry Services and Export Manager
Justin Smith said the informal gathering had
been a great success, with many attendees
going on to visit newly-made acquaintances
and share knowledge.

Jeftomson Export Manager,
Tim Nethersole and Ardmona
pear grower Rocky Varapodio
promoting Australian fruit in
Hong Kong.
APAL once again partnered
with Taste Australia and key
exporters to promote Australian
apple and pears at Asia’s biggest
fresh produce trade show Asia
Fruit Logistica in Hong Kong
on 4–9 September.

$ Sales growth nationally*

4.4%

(lt-rt) New Young Members
Mat Fox, RJ & K Fox & Sons,
and Kira Blechynden, Newton
Brothers, both from WA, with
WA Farm Direct managing
director and Bravo® marketer
Jenny Mercer at the APAL
Industry Forum.

$ sales share of
competitor fruit*

(Bananas, Berries, Table Grapes,
Stonefruit, Avocados)

220

Data-powered
decisions
A new APAL Industry Data project aims to drive
better-informed orchard and packhouse decisionmaking through the development of a new live
online database holding up-to-date information on
everything from cool store stocks to tree numbers.
Key to building a full picture of data will be
a commitment by all to contribute their own piece
of the puzzle.
APAL Financial Planning and Analysis
Manager Alvin Kee said the project was an evolution
of the industry stock tracking system Infopome.
APAL is investigating broadening the spectrum
to include tree numbers, production forecasting,
product grading through cool stores, consumer
data and variety data.
Industry will be kept informed as the project
gets underway.

Future Orchards®
Spring orchard walks

Industry Attendees

110

The November orchard walks will explore labour efficiency with the
implementation of robotics and mechanisation, quality assurance of
fruit, and how to open up new markets.

Grower Attendees

Dates and Locations – November 2019

*Nielsen Homescan
(52 weeks ending 18/05/2019)

Northern Loop
Monday 4th - Stanthorpe, QLD
Tuesday 5th - Orange, NSW
Thursday 7th - Batlow, NSW
Friday 8th - Shepparton, VIC

APAL Annual General Meeting
14 November 2019, 1.30–4.00pm
APAL invites its members to attend the
Annual General Meeting on 14 November
at the MCG in Melbourne at 1.30pm.
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For more information about the group contact
Industry Services and Export Manager Justin Smith
on jsmith@apal.org.au

APAL Industry Forum

And for those who witnessed Cameron Schwab’s
raw and captivating presentation, I suspect we each
took away something different, but equally powerful.
For me, it was a reminder that: “Leaders must drive
their own learning.”
And that’s what the Forum was all about:
Challenging the status quo, embracing and adopting
new ideas, connecting and talking to our peers –
finding out what’s worked, what hasn’t and taking
charge of our industry’s future.
Thank you to all who attended in June, I hope
to see you again at our first Future Business event
and dedicated Technical Update later in October.

All registered members will receive notice
of full details of the AGM in due course.

A formal plan for the Young Members group
will be shared in the Summer 2019 AFG.

Southern Loop
Monday 18th - Pemberton, WA
Tuesday 19th - Adelaide Hills, SA
Thursday 21st - Southern VIC
Friday 22nd - Tamar Valley, TAS
Register now at www.apal.org.au

Not sure if you are a member?
Email: ea@apal.org.au to confirm.
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GROWER OF THE YEAR

Jason Shields from Plunkett Orchards needs little
introduction to the Australian apple and pear –
and now wider horticulture – industry since receiving
the 2019 National Awards for Excellence Grower
of the Year for both APAL and Hort Connections.

GROWER OF THE YEAR

Photo: Abram Rasmussen

‘Figures man’
builds performance
by numbers

Jason oozes passion, drive and determination
and one key element that sets him apart from
many: his willingness to share knowledge and
information. His strong business acumen shows
he’s acutely aware of Plunkett Orchards’ core
business, working towards improving their
commercial performance and setting industry
standards for best practice. The introduction
of picking platforms alone has given the business
access to a larger pool of potential employees
while removing various hazards that come with
the use of ladders and bags.
During a demonstration of the new picking
platforms at the 2019 Autumn Future Orchards®
walk, Jason shared the benefits and opportunities
that come from using no bags, trailers, tractors or
ladders. “There’s no one running down the rows
in front of the machinery where they are actually
working,” Jason said. “Our staff need less training
— we can put a person on the platform and once
they’re used to the movement, they pick the same
amount of fruit at the start of the season as they
do at the end.”
Removing bags provides relief for pickers’
backs and improves fruit quality, helping avoid
bruising and stem punctures. “Our biggest
problem with rejects would happen as the fruit
was coming off the tree, now the only time one
piece of fruit touches another is in the bin.”
The first platforms came from Frumaco
in Italy and were purchased in 2015 after Plunkett
Orchards owner Andrew Plunkett saw them in
action at Fruit Logistica, Berlin. “Our first two
platforms were ordered ‘as is’, but we needed
to make some modifications once they arrived
to accommodate our row spaces,” Jason said.
“They were so effective and efficient in terms of
picking, pruning and other orchard practices that
Andrew ordered another two that same year.”
They now have seven platforms — the newest
three from REVO in Italy — and this is the first
season they’ve picked using just platforms.
At approximately $130,000 per machine they are
an investment that Jason has costed out at just

$3 per bin. “We need seven per cent efficiency
to make it work and the machines have done
that – this technology has turned a person that
would usually pick two bins into one that picks
four,” Jason said.

Fact-based decision-making
Jason joined Plunketts 20 years ago in January
as fourth-generation grower Andrew Plunkett
returned to work in the business. “They’d just
bought 200 acres down the road, Andrew was
focused on the packing side of things – they really
needed someone to grow their fruit,” Jason said.
The Plunkett Orchards team now numbers
around 30. Noel Plunkett (Andrew’s Dad) still
gets out in the business and oversees the packing
shed activity. Andrew is guided by Jason on
orchard management and decisions are made
on fact and worth as opposed to sentimental
value. “The old original trees planted by Andrew’s
great grandfather became a bonfire, it was an

Jason Shields demonstrated
the benefits and use of
REVO platforms during the
Autumn Future Orchards®
walk in the Goulburn Valley.

By Richelle Zealley – APAL
A PA L.O R G.A U
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Most people base the cost of
a bin on picking, thinning and
pruning expenses, but don’t include
everything else which could be
an additional $50–$80 per bin.
– Jason Shields

“I keep a running total for every block
from when it’s been planted up to now and if it’s
positive that’s great. But if it’s trending negative
for three years and we can’t see any improvement
we review, because once you get to losing money
what’s the point? You’re better off investing in
something that’s going to make you money.”
Plunketts has planted between 10–20ha
annually for the past 10 years and Jason estimates
they’ve pulled out about 10ha each year. “The
actual total area hasn’t really changed,” Jason said.
Their focus has always been on fruit that
grows well in the Goulburn Valley climate and the
challenge is to find the next suitable variety for the
area. “People often ask why we don’t diversify, as
there’s a variety of fruit grown in our region, but
we’re not plum or cherry growers, it’s important to
focus on what you do well and that’s apples and
pears for us,” Jason said.

Figures key to performance
Grower of the Year
and Plunkett Orchards
orchard manager of
20 years, Jason Shields.
Photo: Abram Rasmussen

emotional event but the trees were Williams
pears and they were losing money,” Jason said.
“I’m removed from the sentimental element and
make decisions based on the figures.
“It was challenging to get these decisions
past the family 10 years ago but not so much
now, I just need to show them the numbers and
how much money they’re losing.
“It’s also important to look past how much,
for example, your pears are making and really break
it down to understand the value of each block.”
This was sharply illustrated in an example
he gave at another Future Orchards event a few
years ago, of two pear blocks. “Both blocks were
the same age, on different growing systems and
all up were making about $50,000,” he said.
“In reality, one of them was making minus
$10,000 and the other $60,000. So, $50,000 for
the five hectares (ha) looked good – but it could
have been more money over just 2.5ha.

8 | AFG SPRING 2019

Jason refers to himself as a ‘figures man’. Although
he didn’t do well in school, and still doesn’t like to
be in a controlled learning environment, he thrives
on understanding performance.
“As a triathlete and triathlon coach I
understand that figures prove performance,”
he said. “I need to show why something isn’t
working and unfortunately, I find a lot of people
don’t go that far. They just take the ‘in’ and the
‘out’ for the year, look at the number and as long
as that’s positive, they’re happy.
“If only they could get rid of their bad 30
per cent, then their profit margin becomes bigger.”
Implementing systems like Tie Up Farming
and Asana has helped with oversight and enabled
instantaneous communication with the orchard
team. “Previously we were paper-based, everything
would be written down in the orchard and partly
entered by one of the managers who would then
pass it onto me – I actually hate entering data so
it was never a top priority,” Jason said.
“By the time I had the data I wanted we’d
finished picking apples, so I knew what it cost
but couldn’t do anything to change it.
“Now with live data I can look at the app each
night and know how much that day has cost us.”
They started using the new systems
about two years ago and while Jason admits
it’s still a work in progress, they’re moving in the
right direction. Data is now entered into iPads
in the field which reduces touchpoints and gives
back time.
“We’re at a point where we’ve got the
production pretty good, we’ve got the picking,
thinning and pruning around world-standard,
average pricing. Now I’m working on the ‘other’
cost – which is all the other stuff we do that
costs nearly as much as production,” Jason said.
“Most people base the cost of a bin on

A PA L.O R G.A U

picking, thinning and pruning expenses, but
they don’t include everything else which could
be an additional $50–$80 per bin. With this system
we can split those jobs and assign tasks, I can give
the tractor drivers direction and say this should be
half a day’s work here and half a day’s work there
and they can mark the job as complete.
“I can also send a notification outlining
what needs to be done that day – it’s made
logistics and communication much easier.”
Prior to introducing the platforms several
people would be spread across the orchards
with separate top and bottom gangs. “We had
different supervisors looking after the top and the
bottom, there were groups of people everywhere,”
Jason said.
“We now group them in teams of six on
a platform with three platforms together, one
supervisor oversees 18 people and instead of
driving from farm to farm he spends the day
with everyone physically within 15 metres.
“The biggest advantage of this is our gang
costs went from $12–$14 per bin to $3–$5 per
bin so we actually paid for the platforms in the
supervision side of it regardless of the efficiencies.
“Everything is set up on Asana and I can
estimate the time it will take to complete an activity
in a particular block. Say there’s three hectares of
trees which would take 312 hours to prune, if there’s
six people on each machine, a block should take
two days and with three machines it would take 101
minutes to complete a row. As soon as they’ve done
the first row they know whether they’re under or
over the estimated time.”
Changing systems can be challenging for
a variety of reasons – a new system is unknown,
it may not talk to an existing one, and it takes
time and effort in setting up and learning the new
system. All barriers to adopting new technology.
“Because Tie Up Venture is a start-up some
people ask me what happens if in five years’ time
they go out of business? Well, it’s no different to
what happens with other companies that cease
trading. You still have that data and can always
export it. If it’s not all in the same system it doesn’t
really matter, you know where your starting
point is,” Jason said.
“I’d say the biggest hesitation is most
farmers enjoy being in the orchard, that’s why
they need to look at employing someone to
focus on their business management so they
can do what they want to. Noel Plunkett is a
perfect example of this – he doesn’t want to
look at numbers to the point he doesn’t really
see them, he trusts that we’re basing a decision
off a proven reason.
“We also needed to convince a few workers
we weren’t introducing these new systems to
get them into trouble but it was a way to plan
their workload and provide additional support
if necessary.”
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Letting nature take its course

Jason Shields checking for
mealy bug. In order to address
an issue with mealy bug a
few years ago, Jason decided
to stop spraying chemicals
to control the pest – now
there’s no sign of the pest
in the orchard.
Photo: Abram Rasmussen

Jason is seen as a leader in the industry for the
whole-systems package he’s introduced. Aside
from the platforms and software, he has been
working with Angelica Cameron and Paul Horne
from IPM Technologies to control pests and
diseases for almost 10 years.
“I had a real ‘aha’ moment talking to Paul one
day where I understood that the more we sprayed
for pests and diseases, the bigger failure we had,”
Jason said.
“We were using all the chemistry we were
told is soft, which was opening us up to outbreaks.
We were killing all the beneficials without knowing
it, and not controlling those we were using the
chemicals for, so were ending up with a much
worse result.
“It’s so important to consider your beneficials
in the orchard before you apply chemicals. Paul said
to me: ‘nothing’s 100 per cent-guaranteed so,

AFG SPRING 2019
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if you rely on chemistry for control, you need
to expect some percentage of failure. You’ll also
have no backup because all your beneficials are
gone due to taking a chemical-based approach’.
“Instead of taking a reactive approach,
we now analyse what the consequence might
be if we were to spray – because sometimes the
consequence is worse than the problem. We had
an issue with mealy bug two years ago, bit the
bullet and stopped spraying and now there’s
no trace of it!”
Jason stresses they’re not trying to reduce
their use of chemicals altogether, but are wanting
to get to the minimum amount necessary. “We try
and encourage everything else that will help us use
less chemical. The orchard has always looked nice
and clean, whereas this year we’ve let the weeds
grow and kind of go out of control. This has an
impact on soil health, encouraging a healthier tree
that is better equipped to fight pest and disease.
“If the tree’s healthy it will use its own fighting
defence mechanisms to control the issue. We’re at
the point of 90 per cent natural control and only
using chemistry for the other 10 per cent. I was
super surprised with how fast it worked –
just crazily fast.
“This was one of the worst mite pressure
years we’ve had. In January everyone asked how
we were controlling mite and I said we weren’t
spraying anything – in a 48-hour period I had five
people call me a liar. So, I double-checked with

GROWER OF THE YEAR

Encouraging weed
growth in the orchard
has an impact on
soil health which can
encourage a healthier tree.

our guys who meticulously went out and ended
up finding a small amount along one channel.
The next day I saw Elizabeth Mace (GV Crop
Protection) and she said ‘your blocks are amazing,
there’s not a mite in sight’ and she’d checked that
same block where the trace had been found.
“We haven’t sprayed a secondary pest
insecticide this year for mealy bug, scale, mite
or woolly aphid – not one. And they’re all the
expensive sprays.

“We didn’t chase (the pests), we left
them and the trees to their devices, just used the
chemistry that we knew was safe for beneficials.
There’s a choice of about four chemicals, it’s
pretty easy, you just have to put them in the right
place to maximise the benefit, because you have
nothing else to fall back on.”
They also changed spray pumps to ensure
better coverage, chopped down trees to alleviate
pressure and made sure they understood the
consequences of not using chemicals for control.

What’s next?

We haven’t sprayed a secondary
pest insecticide this year for mealy
bug, scale, mite or woolly aphid –
not one. And they’re all the
expensive sprays. – Jason Shields

Jason is incredibly creative and once he’s proven
an idea can be achieved sets about creating it.
During the APAL study tour to Europe last year
he saw some next-level systems and structures
that he believes will be the norm in 20 years’ time.
“While we were in Italy I wasn’t overly
inspired by what we saw on the ground, but I
hired a car and took my bike so I could ride around
the hills – the bird’s eye view of this orchard was
amazing and that’s where my next idea has come
from,” Jason said.
The concept called Guyro System is growing
vineyard-style and brings a whole new meaning to
pedestrian orchards, rows can be closer – so close
in fact, tractors and bins won’t be able to fit but
can be replaced by a conveyor belt with seats so
pickers can sit down. Watch this space…

Brevis® provides apple growers
with an innovative and more
flexible option for fruit thinning.
• Unique mode of action inhibits
photosynthesis to induce fruit thinning
• Apply in daily temperatures of 10°C to 25°C
• Apply between 8 and 16 mm fruitlet diameter
• Apply as one or two treatments
to a maximum of 2.2 kg/ha
• No impact on beneficial
insects or IPM programs

Simply. Grow. Together.
Visit ADAMA.com

. Widens your application window for fruit thinning.

Phone 1800 4 ADAMA

Refer to registered label. ®Registered trademarks of an
ADAMA Agricultural Solutions Ltd Company. ADA19098

Scan here for
more information

Brevis
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AWARDS FOR EXCELLENCE

pick your

No ‘work’ in
lifetime apple
achievement

prize!

A L E X W I S D O M – A PA L

Western Australian grower Harvey Giblett and
longstanding APAL Managing Director Jon Durham
may both have already given a lifetime of service
to the apple and pear industry, but neither looks
like stopping yet.
While both received the industry’s ultimate
accolade for service – the Lifetime Achiever award –
at the 2019 APAL Awards Breakfast in June
in recognition of their formidable contributions,
both are still growing fruit and still championing
the industry.
Harvey’s daughter Nicole sheds some light
on the inspiration behind the effort.
“Harvey has two personal mottos,” Nicole said.
“‘If something is worth doing, it’s worth doing well’,
and ‘Find a job you’re passionate about and you’ll
never work a day in your life’.
“Harvey works his hobby. Instead of fishing
or playing golf, he grows apples.”
Jon Durham served as Managing Director
of the Australian Apple Pear Growers Association
(AAPGA, now APAL) from 1995 to 2013, during
which time he guided the growth of Pink Lady® in
its infancy to establish it as the world powerhouse
brand it is today. He was also one of the most
prominent voices behind the efforts to prevent
New Zealand apples from being imported in the
early 2010s, which in turn set the precedent for
strong biosecurity in Australia. Today, he considers
it one of the achievements he is “most proud of”.
“I feel very honoured to be listed among
industry people I have a very high regard for,”
he said. “You don’t do what you do for an award,
but it’s very humbling.”
Jon has chaired many organisations
over the years, from the Bacchus Marsh Fruit
Growers’ Association to the Orchardists and

valued at $25,000

plus win 50,000
Top Croppers
points weekly!
Simply purchase any
participating Nufarm
horticulture product
and enter online
for your chance to win a $25,000 gift card to
spend your way! Whether you escape overseas
for the trip of a lifetime or buy a new boat,
it’s up to you. What will you choose? Plus there’s
50,000 Top Croppers Points to be won weekly.

For more information, contact
your local Nufarm Territory Manager.

nufarm.com.au/pickyourprize
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Nufarm Pick Your Prize Promotion 2019
Minimal/Abridged Terms and Conditions
AU residents 18+ only who if chosen as a minor winner, are/become a Top Croppers member. Between
12.01am(AEST) on 1/6/19 & 11.59pm (AEST) 30/10/19, spend $500 or more in 1 transaction on participating Nufarm
products: Tri-Base Blue, Dacthal 900WG, Du-Wett, Botector, Digger, Ramrod, Amicus Blue, Champ DP,
Dormex, weedmaster DUO, Designer, Emblem 500SC, Hymal, Lannate-L, Calibre 100EC, Axe, Lancer
970, Medley 50G, Betamite 300WG, Champ 500WG, Payback, Bond, Corasil, Downright, Amulet CL,
Director, Get Set, Barrack Betterstick, Dragon 700WG, Eptam, Thiragranz, suSCon maxi Intel and
Sinker from participating store (incl online). Between 12.01am (AEST) on 1/8/19 & 11.59pm (AEST)
30/10/19, visit nufarm.com.au/pickyourprize & fill out entry form inc receipt upload. Max 5
entries per person per day. Keep original itemised receipt/s. Draw: 12pm (AEDT) 8/11/19,
1/500 Chapel St, Sth Yarra 3141. 14 prizes: 1 Major prize: $25k awarded via EFT & 13
weekly minor prizes: each 50k Top Cropper points (valued at $455). Total prize
pool $30,915. See website on 14/11/19 for winners. Entrants will get future
marketing from Promoter. See website for full conditions inc. privacy
statement. Nufarm Australia Ltd, ABN 80 004 377 780, 103-105 Pipe Rd,
| AFG SPRING 2019
Laverton Nth VIC 3026. Permits: ACT TP19/03274,
SA T19/715, NSW LTPS/19/34413.
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Fruit Storers’ Association of Southern Vic. He served
as Vice President, President and Chief Executive of
AAPGA, and as inaugural Managing Director when it
became APAL.
“My advice to younger growers is that the
middle ground is a difficult place to be,” he said.
“If you can’t find a boutique opportunity, and you
can’t find the numbers to supply major retailers,
you’re in an awkward spot.
“Having access to high-quality varietal
growing material gives you a huge advantage.”
Jon remains active in industry as the Chairman
of the International Pink Lady Alliance (IPLA) and
independent Chair of the National Fruit Fly Council,
and personally remains in business with his son in
Bacchus Marsh, Victoria, where they manage a
number of fruit crops including one “very good”
hectare of apples that sells through the farm gate.
His family has been growing in Bacchus Marsh for
six generations.
Also a born grower and unlikely to stop anytime
soon, Harvey Giblett owns and manages Newton
Orchards in Manjimup, WA.
He was one of the first commercial Pink Lady
growers in the late 1980s, and has since been an
early adopter of licensed-varieties Jazz®, Kanzi®,
Gala Supreme, and Manjimup-developed Bravo®.
He was one of the few to fly to the UK in the 1990s
to start “pounding the pavement” to get Pink Lady
directly into importers’ hands, and has been a
passionate supporter of the Australian Breeding
Program in Manjimup, which produced the Cripps
Pink and ANAPB01 cultivars now marketed as
Pink Lady and Bravo.
Harvey is known for his personal knowledge
and expertise, his willingness to share valuable
information with everyone, and his open-door policy.
Harvey retires this year as Chair of Pomewest
after a four-year term, but still chairs the Southern
Forests Water Futures steering group. In his time
managing and then owning Newton Orchards, he
has propelled it to become the second-largest apple
producer in WA.
“He’s a natural leader,” said Nicole. “It’s just
his personality. He doesn’t sit back and give advice
from the bleachers – he sticks his hand up and
leads by example.”

Visiting China in 2003
to discuss partnerships
(lt–rt) Philippe Toulemond
(Star Fruits), Terry Hill
(Department of Agriculture
and Food, WA), Jon Durham
(APAL), Didier Crabos
(Association Pink Lady,
Europe), Darrall Ashton
(APAL) and Renaud Pierson
(Star Fruits).

Other award winners:
– Grower of the Year:
Jason Shields, Plunkett
Orchards, Vic (see page 6)
– Rising Star:
John Hearman,
HearmanAg, WA
– Women In Horticulture:
Bec Whittaker, Ladycroft
Orchard, WA
– Exporter of the Year:
Chris Georgopoulos, GV
Independent Packers, Vic
– Researcher of the Year:
Nigel Swarts,Tasmanian
Institute of Agriculture, Tas
– Innovative Marketer:
Andrew Smith,
R&R Smith, Tas.

Harvey Giblett
with his family.

AFG SPRING 2019

| 13

EXPORT

Understanding
the Chinese
apple market
P H I L I P T U R N B U L L – A PA L C E O
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growers’ attention, but the sheer scale of China
makes it a prize too big to ignore.
If we are confident that inter-governmental
negotiations will ultimately secure access to China,
growers need to start preparing now. Building
knowledge of the markets and relationships with
the right retailers is important. If we wait until
access is granted to start these tasks, it may be
three or four years before a single apple is shipped.

Modern China’s emerging
and powerful generation
To hit the ground running, APAL commissioned
market research firm, Crowd DNA to establish
insights into the mindset of Chinese consumer.
In-focus are the relatively young (25 – 35
year-olds), upwardly-mobile, urban individuals,
who are already regular buyers of imported fruit
and in charge of purchasing their own fresh produce.
This powerful generation of buyers was the first to
be born into a Modern China. Like our own millennials,
they have been raised as digital natives, where social
media and word-of-mouth recommendations from
their network have the greatest influence on their
buying decisions.
With the economy tripling in size between
2000 and 2010, this generation grew up in one-child
families, knowing only increasing prosperity.
Empowered by rising disposable incomes, they
expect more in terms of product quality and
customer service and have an insatiable desire
for anything new and unique.

but they are historically eaten peeled due to
concerns over pesticide usage, making it more
difficult to eat as an ‘on-the-go’ snack.
Today, most Chinese will wash their apples
very thoroughly, often scrubbing them with a
specialist fruit wash and avoiding cutting them
until they’re just about to eat them, to avoid flesh
browning, which they see as a lack of freshness.
Individuals had their own taste preferences,
although there was a clear trend in the market
research group towards symmetrical ‘Goldilocks’
apples – not too big, not too small, with even,
block-colour redness, seen as indicating a level
of sweetness and juiciness, a criteria by which
Chinese consumers are particularly impressed,
boding well for pears!

And what about the domestic
apple market?
There is a strong heritage of apple growing in China
and production volumes are enormous. But with
large-scale apple growing introduced over 70 years
ago, most commercial orchards are now ageingand
the yield is sub-optimal.

Add to this China’s very low labour costs,
and it’s likely that Aussie apples will struggle
to compete as a commodity in this market,
so the focus must be on a premium, branded
Crisp, red and most of all, juicy! export offering.
W
UE
NO EN AL
EV R V
E
TT

Much-publicised stories of soaring Australian citrus
exports have tantalised mainland apple growers
waiting for access to be granted to the Chinese
market. With a population of nearly 1.4 billion
people, and a rapidly expanding middle class, it is
almost certainly the largest premium fruit market
in the world, and one with a growing taste for new
apple varieties.
Programs like Future Orchards® and
widespread adoption of new techniques and
varieties has delivered significant productivity gains,
but without the same focus on developing new
markets, there’s a risk of inadvertently contributing
to flat and declining pricing.
One growth strategy is to reignite export.
India, Thailand and Taiwan are attracting Australian

This article is adapted from
a presentation delivered by
APAL CEO Philip Turnbull
at the APAL Industry Forum,
June 2019.

sophisticated show of success. Travel and food
are popular options with young Chinese prepared to
travel far and wide to ‘discover’ something that no
one else knows about, or if travel is not an option,
then they are prepared to pay a premium to access
the exotic from home. Bargain prices are no longer
the driver of customer satisfaction and consumers
are swayed by better quality and a sense of the new
and unique.
“Nowadays our children have tried almost
everything. They’re only interested in food with
new tastes and ways of consuming it. We live an
abundant material life today.
“Our parents’ generation would shop in
the farmers markets because it’s cheaper, but the
younger generation don’t share their values, there’s no
such thing as ‘un-affordability’ – if we want something
then we pay for it, flavour comes before price.”
Fruit is a popular category in China, and while
consumption still lags behind global consumption
on a per person basis, the accelerating standard
of living suggests there is enormous potential for
this to grow.
Traditionally, apples, bananas, grapes and
melons have been Chinese staples, but exotic
products such as custard apples, berries, avocados,
stone fruits, and mangoes, as well as mind-bending
‘novelty fruit’ – square watermelons, thumb-sized
miniature watermelons and white strawberries,
have all piqued Chinese consumer interest.
Kiwis, coconuts, stone fruit and berries have been
standout performers, making the transition from
exotic-treat, to regularly-purchased item, evidenced
by foreign growers, like berry producer Driscolls,
setting up domestic production.

BE

With market access to China
inching closer for mainland
Australian apples, APAL
undertook market research to
better understand the mindset
of the Chinese consumer.

EXPORT

Like Aussie consumers, the Chinese regard apples
as perfect for snacking, baking, or breakfast foods,

loves the ladies

The Revolutionary Lure & Trap for Queensland Fruit Fly

• Unique action to attract
mature egg-laying females
• Easy to use Australian technology
• Include in IPM programs with
Fruition Natflav® 500

Food as status

Innovation. Quality. Solutions.
® Fruition is a registered trademark of AgNova Technologies Pty Ltd
® Natflav is a registered trademark of Food Industry Products Pty Ltd 041018

Instead of brand-name ‘bling’, the modern
Chinese consumer is looking for a more cultured,
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A misalignment between consumption
patterns, which favour the premium end of the
market, and large volumes of domestically
produced, commodity-grade fruits, may favour
international suppliers, at least in the short term.
Add to this China’s very low labour costs,
and it’s likely that Aussie apples will struggle to
compete as a commodity in this market, so the focus
must be on a premium, branded export offering.

Safety first
Production techniques play an important role in
perceived quality. A growing process that is highly
controlled and technologically-advanced provided
market research participants with much greater
confidence in product superiority, taste and
consistent quality. Low-tech, more natural
approaches, were seen as indicating a regressive,
low-quality product.
The Chinese preoccupation with food safety
is the result of a number of high-profile food and
product safety scandals which have led to a lack
of trust in many Chinese-made produced products.
The success of companies like Blackmores,
Bellamy’s Organic and Swisse demonstrate a strong
and growing preference for ‘clean and safe’ foreign
products, which are now as much about lifestyle
and health, as they are luxury brands. In terms of
fruit, the overseas provenance of imported produce
is enough to signify higher standards of quality,
although specific locations, i.e. Australia versus
France or Japan, don’t drive additional quality
associations.

– 	Affluent Chinese consumers are prepared to
pay a premium price for quality and freshness,
delivered by standardised, high-tech production
methods.
– 	The new generation of Chinese consumer is
seeking new, exotic taste experiences and
assurances of quality.
– 	Chinese buyers are highly-engaged quality-andexperience seekers, and food is a highly visible
way to show status.
– 	With China’s very low supply-chain costs, it’s
likely that Aussie apples will struggle to compete
as a commodity in this market, so the focus
must be on a premium, branded export offering.
– 	New varieties/brands that have process
discipline, novel, exotic brand appeal and ‘seal
of quality’ to guarantee the flavour, freshness
and quality, will command premium pricing.
– 	A new provenance story is appealing to the
younger Chinese generation – and imported
status denotes a level of food safety that isn’t
necessarily present in domestic fruit.
– 	Apples are staple ‘anytime’ food and the
perfect piece of fruit will be un-waxed, block
red apple, which is not too big or small, crunchy
and very juicy.

Shanghai cityscape.

The take-aways
Like the citrus industry, access to China could
prove transformative for the Australian apple
industry, but growers need to start preparing now.
Those producers who are export-ready;
have their work plans in order, have established
relationships with premium retailers, and are able
to meet the demand for differentiated, high-quality
fruit, will command premium pricing.

Use Luna® Sensation fungicide to protect your
crops at flowering, when they’re most vulnerable,
and send your fruit into storage in better
condition with a follow-up spray pre-harvest.
• Broad spectrum in-field control of powdery mildew and black spot,
as well as suppression of alternaria in pome fruit, plus shot hole,
blossom blight and brown rot in stone fruit
• Short withholding period – 14-days in pome and 1-day in stone fruit
• Safe on most beneficial species and pollinators#
Visit lunasensation.com.au to view other growers’ stories,
or ask your reseller for more information.
#

When used as directed. Luna® is a Registered Trademark of the Bayer Group. Bayer CropScience Pty Ltd ABN 87 000 226 022. Level 1, 8 Redfern Road Hawthorn East VIC 3123, Australia. Technical Enquiries: 1800 804 479 enquiries.australia@bayer.com
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About the authors:
Kevin Dodds &
Jessica Fearnley
NSW Department
of Primary Industries.

KEVIN DODDS & JESSICA FEARNLEY

Orange
This winter has brought little relief from the dry for
growers in the Orange district. The lack of rainfall
continues as we approach the 2019–2020 season.
Dam levels across the district are at critical levels,
whilst most bores have slowed down. One grower
indicated to us that this drought is one of the worst
he has ever seen: “I have been here for 32 years
now and have never experienced a drought like this.”
Although the drought is impacting heavily on
growers, there is still a passion for growing among
the community, with a large turn-out for the June
Future Orchards® walk at Ian Pearce’s Stoneleigh
Orchard. Delegates across the Orange, Bilpin and
Sydney Basin region braved the cold to listen to very
relevant presentations about climate change from
Professor Stephanie Midgley (summary page 48)
and Jonathan Brookes. Orange growers could relate
to particular experiences of the South African apple
growers who had to mitigate risk in low water
situations during a drought they have recently been
through. At the time of reading, winter pruning will
be well underway, with a targeted approach to crop
load to ensure the best possible matching of yield
to water resources as the dry conditions continue.

Top: Barry McLean sharing
his thoughts on the Batlow
training systems before
heading off to a new role
in WA.
Bottom: Batlow growers
visited the Montague Fresh
Batlow Orchard to hear
about 20 years of evolution
in training systems.

10,000 trees per hectare, and trained as twin
stems (to give 20,000 stems/ha). An attractive
feature of this type of system is that once full
canopy is achieved, the instructions to operational
staff for pruning and thinning are much simpler, and
require fewer decisions than the same operations
in free standing or trellised central leader trees.
We thank Montague Fresh for agreeing to
host the orchard walk at Batlow and for continuing
to welcome other growers to visit their orchard.
This sharing of knowledge is important for the
advancement of the apple industry.
The Batlow orchard walk concluded with a
BBQ lunch which was the perfect opportunity to
celebrate and recognise the fantastic contribution
Barry McLean has made at Batlow since he arrived
from New Zealand in 1997. Barry is leaving Batlow
to take up an orchard management role with Blue
Moon Orchards at Mullalyup, Western Australia. His
fruit growing skills and insights and his willingness
to share ideas will be missed at Batlow and we wish
him the very best in his new role.

Bilpin
Whilst the June rainfall totals for Bilpin, like the
other districts, were below average, rain has been
well-timed and most growers still have reasonable
water in storage. The mean monthly maximum
and minimum temperatures for June have been
approximately one degree above the long-term
average. But, at the time of writing, growers were
reporting some cooler nights, making a good
contribution to their winter chilling requirements.

Queensland
JUSTIN HEAVEN

The past season has been one of the most
challenging in recent memory for Queensland
producers, with one of the driest years on record
and summer temperatures compounding the
issue of reduced water availability. Despite the
challenging season just past, producers remain
positive, with the quality of fruit produced better
than expected, although yields vary across the
region depending on the individual water situation,
and some varieties handling the dry conditions
better than others.
With uncertainty around when the region
will receive drought-breaking rain, producers will
be considering a range of measures to reduce the
impact on yield of limited water availability. It will
be priority to have a plan in place to manage the
challenging season ahead. This may include
pruning heavier to reduce tree size, managing crop
load, allocating available water resources for the
critical stages of growth and removal of older
varieties from production.
Although a slow start to the winter season,
the Granite Belt has regularly dipped below zero
over the past month with close to average day time
temperatures allowing for an accumulation of the
cold units for dormancy requirements. With good
winter chill accumulation building and the region
hopeful of some decent spring rain, the season
could turn.
The Emu Swamp Dam project is a step
closer to providing long term water security for the
Granite Belt with the Federal Government providing
a commitment to fund $47 million dollars towards

Registered for apples & peaches only

Batlow
In contrast to the Central West, Batlow in the
South West Slopes has received reasonable rainfall
throughout June. Farm dams in most locations
have received some badly-needed inflows.
The great attendance at the Orange Future
Orchards event was replicated in Batlow, with nearly
30 delegates turning out to hear about climate
change and to take the opportunity to visit the
Montague Fresh orchards. Orchard manager
Barry McLean showed us around and described
the progression of planting densities and canopy
management systems employed over the two
decades that he has managed the orchard. Growers
were particularly interested in the latest system
featuring a metal V-trellis planted at approximately
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the construction of the project, matching the
significant contribution already committed by
local irrigators.
The newly-formed Granite Belt Growers
Association (GBGA) is providing the opportunity
for local producers to participate in a study trip to
the United Arab Emirates (UAE) to explore how to
improve agricultural productivity and sustainability
in marginal environments. The study trip will look
to address the challenges faced by Australian
producers impacted by reduced water availability,
climate extremes and, in particular, above average
temperatures.
The Granite Belt Growers Association has
a strong representation from the local apple
industry with Nathan Baronio vice president and
committee members Daniel Nicoletti, Trent Vedalago
and industry consultant Stephen Tancred providing
guidance in developing the group in the first 12
months. The GBGA are now working towards
developing a brand and website for the association
and have the AGM coming up in September.

About the author:
Justin Heaven
Senior Industry
Development Officer,
Department of Agriculture
and Fisheries, QLD.

Newly-formed Granite
Belt Growers Association
committee (lt–rt): Nathan
Baronio, Deon Kirsten, Trent
Vedalago, David Andreatta,
Stephen Tancred, Chris Wren
and Daniel Nicoletti. Absent
President and local stonefruit
producer Angus Ferrier.

Rethink your knockdown weed control
program with a residual herbicide
Two great options for:

• Broad spectrum pre-emergence
weed control including resistant
species
• Saving time with one pass

Innovation. Quality. Solutions.
® Zoliar and Sinbar are registered trademarks of Tessenderlo Kerley Inc.
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Altacor Hort
®

I N S EC T I C I D E

Western Australia
NARDIA STACY

‘Spring is the time of
plans and projects.’
Leo Tolstoy, Anna Karenina

APAL Industry Forum
The program was well organised, the forum
speakers were relevant, and focused on solutions
to build the sector. We learnt that increasing
demand by the delivery and maintenance of quality
is the single most influential factor, along with
finding innovative ways to invigorate excitement to
the category. Diversity by securing market access
and building global trading relationships for the
future is critical for industry expansion. Gathering
marketing and promotional learnings from other
fresh food sectors and exporting regions is also key.

About the author:
Nardia Stacy
Executive Manager,
Pomewest

Other memorable points from the forum include:

Altacor Hort
now registered in
Almonds to control
Carob moth.
®

Spring marks the commencement and preparation
for the 2020 season. Before the orchard activity
really ramps up, Pomewest has been on the road,
engaging with over 60 growers at dinner meetings
in late August at Donnybrook, Manjimup and Perth
Hills. Participants were encouraged to contribute to
discussion to promote consultancy, communication
and networking for the WA pome industry. Each
event gave us valuable insight into providing future
services to our growers. In particular to gather an
understanding of state industry goals for the
upcoming 2020–2025 industry strategic plan.

Hort Connections 2019

Realise the difference. Spray early.
To produce wonderful Pome and Stone fruit, it pays to start early with Altacor® Hort insecticide.
By targeting the first generation of Oriental fruit moth and Codling moth, it gets on top of the problem
– before it gets on top of you. Altacor® Hort works to control Codling moth in the egg, as they hatch and
any larvae that emerge, while remaining friendly to key beneficials.
Visit www.fmccrop.com.au for more information.

ALWAYS READ AND FOLLOW LABEL DIRECTIONS. Copyright © 2019. All rights reserved. Altacor® Hort is a registered trademark of FMC Corporation or its affiliates.

FMC Australasia Pty Ltd
Phone: 1800 066 355
www.fmccrop.com.au

Hort Connections 2019 and the APAL Industry
Forum were held on 23–26 June in Melbourne.
We would like to thank APAL for a well-oiled
and organised event this year. The concept of
bringing growers and stakeholders together under
the umbrella of ‘Hort Connections’ is valuable.
This year WA was represented by around 15
growers and stakeholders. This was an excellent
opportunity for us to network and take notes from
experiences and landscapes from the other states,
particularly with recent incidences of climatic
traumas with drought and hail, and food safety
issues. We understand that collaboration and
national ‘whole of industry view’ embracing
collective messaging is essential. The APAL booth
and variety showcase was a great meeting spot
for growers to catch-up throughout the event.

– 	Farmers are currently professional gamblers.
There is so much value in knowing more about
your business by embracing benchmarking for
the collection and analysis of data to measure
efficiencies and minimise risk.
– 	Globally, factors impacting horticulture include
the increasing demand for food; global warming
is a reality, increased focus on health – the
longing of the majority to stay forever young,
and rapidly-changing technology advances.
– 	Ways of understanding the consumer better,
utilising these mindsets, finding innovative
stories to inspire and the realising the value
of the safe, clean, green messages and
promoting provenance.
– 	Export; demanding and recognising that better
quality will equate to better prices. Finding
purposeful markets and the ability to take
learning from other sectors that have had
success in the field.
– 	Acceptance of new global trends such as
plant-based diets/anti-plastic packaging and
being reactive and proactive to the opportunities
they generate.

John Hearman,
Bec Whittaker and Harvey
Giblett with received awards
at the APAL Awards Breakfast
in June.

WA APAL award winners
Congratulations to John Hearman, Hearman
Ag Orchard and Nursery, Rising Star award,
Bec Whittaker, Ladycroft Orchard – Women in
Horticulture award and of course Harvey Giblett
– Newton Orchards – Lifetime Achiever award
(see page 13). WA was well represented at the
APAL Awards Breakfast this year. All the winners
on the day were extremely worthy and it was great
to see them recognised for their passion and
dedication to the industry.
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Tasmania
M I C H A E L TA R B AT H

Winter is here and is already off to a very cold start.
Despite the chilly conditions, growers are making
the most of the rain-free weather to get out and
about. Fruit growers across the state have been
busy with planting, pruning and preparing for the
coming season.
Apple producers were out in numbers on 5 July
2019 for the APAL Future Orchards® winter walk in
the Derwent Valley. Attendees took advantage of the
event to find out the latest apple and pear research
findings and get input from New Zealand AgFirst
consultants Dean Rainham and Ross Wilson on
climate management, orchard design and pruning
for productivity. Grower attendance and involvement
was high despite cold and foggy conditions.
Apple producers and packhouses registering
for protocol markets are preparing to renew their
annual export accreditation. To support these
growers, Fruit Growers Tasmania (FGT) hosted it’s
2019 southern export registration workshop on 1
August covering changes to market access options,
grower and packhouse registration requirements
for protocol markets, domestic and international
MRL requirements, and changes to crop monitoring
requirements. Guest presenters Carolyn Keily (Dept.
Home Affairs) and Hans van Pelt (Tourism Tasmania),
discussed recent changes to Australian air freight
regulations, the Known Consignor program,
the Australian Trusted Trader Program, and
Tasmanian air freight infrastructure and
developments.
Young growers and ag-professionals are
being invited to get involved with a Tasmanian
young grower program. Supported by FGT, the
program aims to bring together enthusiastic people
aged 20–35(ish) from across Tasmania’s fruit
industries for fun social and personal development
opportunities. People keen to become involved in
the group are encouraged to contact Ian at the
FGT office on 03 6169 2059.
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About the author:
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Industry Development
Officer, Fruit Growers
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About the authors:
Michael Crisera
& Mel Floyd
Fruit Growers
Victoria Ltd

Cold and foggy conditions
did not deter growers from
turning out for the winter
orchard walks in July.

Victoria

South Australia

MICHAEL CRISERA & MEL FLOYD

SUSIE GREEN

Winter rainfall has been
well below average in most
districts across Victoria and
more is needed in all regions.
Northern Victorian growers
rely on rainfall in the main
catchment areas to increase
storage levels in Lake Eildon.

Winter has brought some much-needed rainfall
to the South Australian growing regions. However,
after the long, dry summer and autumn a lot more
rain is needed to fully replenish the water reserves
in preparation for the season ahead. Growers are
well into pruning and there is some additional net
being installed across the region. After a number
of difficult years, there is strong demand for some
form of assistance to help growers with covering
their orchards. The key drivers for a netting scheme
are to enable growers to access capital that they
wouldn’t otherwise be in a position to, as well as
to be better-placed to net more of their orchard,
sooner than would otherwise be possible.
After very successful promotional events
earlier in the year with Pick a Pink Lady Weekend
and Pome Fest, planning is now underway for our
other major state-based promotional activity, the
Royal Adelaide Show. Our apple and pear stand
moves to a more prominent location within the
Goyder Pavilion this year, close to the main entry
from the Atrium, and we are hopeful of good traffic
flow and the opportunity for growers to once again

Spring rainfall will determine the final allocation,
but a reduced irrigation allocation is looking very
likely at this stage. In Southern Victoria, localised
rainfall is the key for runoff into irrigation dams on
farm. All growers are hopeful of more rain in late
winter and early spring. Some regions have reported
good mid-winter runoff.
The marketing season for apples has been
better than previous seasons and quality of fruit
in general is very good. Apple crops are down on
forecasts and again we really need to work on
measuring the actual pickouts of Victorian growers
at harvest. Pears are again experiencing lower
retailer pricing which makes it a challenge for
growers aiming to make a living, or at least cover
the cost of production.
Fruit Growers Victoria (FGVL) had a large
turnout at our Northern and Southern Season in
Review forums in mid-July and received positive
responses from growers. Some great guest speakers
covered topics such as Water Risk Management,
Swarmfarm Robotics, Practical IPM Management,
Australia’s export growth opportunities and the Online
IPM tools developed by Agriculture Victoria (AgVic).
FGVL was successful in obtaining funding
under the Victorian Drought Assistance program
through AgVic to run a free Orchard Block Profitability
forum on 6 August in Shepparton. The forum
covered topics around costs, profits and how
growers could gain visibility and make informed
choices on how to invest for growth. Funding covers
follow-up one-on-one grower visits to assess block
by block performance and implement a model to
drive optimum orchard profitability.
In other news, FGVL are now preparing for the
upcoming season and has also been meeting with
Victoria’s new Labour Hire Authority to discuss new
Labour Hire Licensing and legal obligations under
the new Act.
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Installation has commenced
on a number of solar systems
to reduce irrigation pumping
costs across the industry.

Premium Protection
under the sun

The Magarey orchard
team at Pome Fest.
Photo: Kirsty McVey

showcase apples and pears to the public. We have
also ramped up our social media presence this year,
underpinning the Hailstorm Heroes messaging with
stories directly from the growers.
Installation has commenced on a number
of solar systems to reduce irrigation pumping
costs across the industry. More than 20 growers
will install systems on more than 80 irrigation
pumps over the coming two years. This is part
of two projects being managed by Apple & Pear
Growers Association of SA for apple, pear and
cherry growers, with funding support from the
South Australian Government through the Regional
Growth Fund and the Federal Government through
the Building Better Regions Fund.
We have also commenced development of
a new strategy to shape future directions for all of
horticulture in the Adelaide Hills Region, and inform
investment, growth potential and policy. This is a
collaboration between the Horticulture Coalition of
SA, Apple & Pear Growers Association of SA, Cherry
Growers Association of SA, Strawberry Growers
Association of SA, RDA Adelaide Hills, Fleurieu and
KI and PIRSA with support from the Building Better
Regions Fund.
We wish all growing regions a successful
season ahead after what was a challenging
year for many.

• Reduced Sunburn

Protected
with Parka • Stress Tolerance

• Improved Color
• Improved Fruit Finish
• Cracking Suppression

About the author:
Susie Green
CEO, Apple and Pear
Growers Association of SA

Powered by SureSeal
technology, Parka™ delivers
sunburn protection that is
beautifully evident, resulting
in higher marketing yields.

It all goes back to
the cuticle™
InSense is the Australian distributor.
Contact Russell Fox for further information.
e: russell@insense.com.au m: 0407 366 526
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R I C H E L L E Z E A L L E Y – A PA L

APAL’s newest program Future Business will build
on the success of Future Orchards® and provide
an offering for people working ‘on’ the business as
opposed to ‘in’ it.

Traditional insurance vs. Discretionary Mutual Fund
Future Orchards® has delivered a
significant uplift in on-orchard practices...
There has never been the same effort or
attention applied to the commercial or
business side of the industry.

Future Business is a program designed to provide
the Australian apple and pear industry support
through the provision of products and services
that enable the commercial aspects of a business.
4. 	Systems and Reporting: access to operational
The program was launched at the recent APAL
and financial data that is usable and accessible
Industry Forum by Manager, Future Business,
by decision makers.
Richelle Zealley who said the objective is to improve
commercial performance of the industry to deliver
5. 	Financial Management: looking at ratios, equity
greater profitability and best practice.
and debt – helping to share a business’ story to
“The Future Orchards® program has delivered
acquire more assets or even prepare for a sale.
a significant uplift in on-orchard practices and a
“Future Business is a long-term, evolving program
general improvement in the industry’s technical
designed to grow with the industry,” Richelle said.
competence,” Richelle said.
“I’m excited to launch with the Discretionary
“There has never been the same effort or
Mutual Fund (DMF) which is a financial vehicle for
attention applied to the commercial or business side
the management of hard to place risks. It’s
of the industry. Future Business aims to address this
important to note DMFs are not insurance but offer
imbalance and help participants understand where
an alternate risk financing strategy and can replace
their focus and effort should be applied.”
traditional insurance.
There are five key areas to guide the direction
“A DMF is established by companies or
of the program and assist in strengthening a business’
associations with a common business purpose
structure. These are:
and members contribute to the fund to create an
aggregate, which is used to manage the primary
1. 	Business Management: ensuring businesses
layer of risk. The DMF still needs to purchase
have a strong framework for success.
Excess of Loss (XOL) insurance to ensure protection
2. 	Pooled Resources: an opportunity to maximise
in case of catastrophic loss and to cap members’
advantage and minimise risk, in particular to
liability at the aggregate.
explore areas for collaboration and potential
“The DMF is set up to benefit members and
cost savings.
give back to the industry, it’s an interesting concept
and with participation from everyone could be
3. 	Compliance and Care: maintaining standards
extremely beneficial to our industry.”
and quality control.
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Select your insurance:
The business' risk is
transferred to the insurance
company when the policy
agreement is signed and paid.

!
A Future Business
workshop is coming
to a region near you!

Building

A DMF is a company limited
by guarantee with a board of
directors who are majority
members: owned and run
by members, for members.

Vehicle

Machinery

Cyber

Crop

Liability

Management

Travel

Insurance
companies
invest for profit,
which isn't shared
with, or returned
to, policy owners.

If no claim is made,
the premium may
still increase.
Insurance Company

DISCRETIONARY MUTUAL FUND (DMF)
A DMF is set up to benefit all members. It is a self-insurance structure that provides an opportunity to control
and manage an industry's collective risk, helping industry to directly profit from risk management improvements
such as industry training and development, or even reduced premiums.
A DMF is not insurance, however, it offers 'discretionary cover' in the form of an insurance-like product.

DMF

Aggregate

Member
contributions

An aggregate is created by annual
An aggregate is created by annual
member
contributions and is the
member contributions and is the
total
amount
moneyavailable
available
total amount of
of money
forfor
the
ofclaims
claims
thepayment
payment of
andand
operating expenses
operating
expenses
any one
one year.
ininany
year.

Members
contribfunds
ute
Members
contribute
funds
an annua
on anon
annual
basis tol basis
create to
create
an aggreg
an aggregate.
This ate.
amount
This
amoun
will bet similar
currentr to
will betosimila
insurance
premiums.
curren
t insura
nce
premiums.

Dates and Locations – November 2019

Ticket Prices
$25 Members | $45 Non-Members

For more information contact Richelle Zealley at
rzealley@apal.org.au or 0438 364 728

Tue 12
Wed 13
Tue 19
Wed 20

Property

Success of a DMF comes down to scale, the more members involved in sharing the risk, the more successful
the outcomes will be. The geographical spread of the Australian apple and pear industry is favourable as it’s
unlikely a severe weather event, for example, will hit each region at the same time.

Helping businesses maintain
standards; ensure compliance:
and meet requirements,
regulations and OH&S practices
and procedures.

Stanthorpe QLD
Orange NSW
Batlow NSW
Shepparton VIC

TRADITIONAL INSURANCE

To ensure coverage, this
is paid annually. If a claim
is made the premium will
increase the following year.

Future Business Workshop
Understanding risk: what are your obligations?
Mon 4
Wed 6
Thu 7
Fri 8

An insurance policy promises an indemnity; in contrast a DMF risk product
promises a claim for loss will be considered.

Huon Valley TAS
Yarra Valley VIC
Adelaide Hills SA
Manjimup WA
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Reduce members’
contributions
in future years
Learning
and
development

Other risks and
insurances,
e.g. Workers
Compensation

Group
buying
power

Surplus
A surplus occurs when total
annual claims are less than
the aggregate. This adds
up over time and can be
used to benefit industry in
various ways.

Incentivise risk
management
and training
programs

Reduce
losses and
increase future
surpluses

Value per loss

Introducing
Future Business

DMF
Basic Aggregate
Structure

Excess
of Loss
Loss
Excess of
(XOL)
provides
(XOL) provides
catastrophic
loss
catastrophic loss
protection
means
protection which
which means
the
still covered
covered
themutual
mutual is
is still
by
The
byan
an underwriter.
underwriter. The
money
tocap
cap
money is used
used to
members'
liabilityatat
members’ liability
the
the aggregate.
aggregate.

XOL Insurer
Surplus
Claims
Members’ Retention
Accumulation of losses

Used for other financial security,
key projects, investments
and improvements
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‘Shake up’ to boost pear sales
OLIVIA GREY

Research
highlights opportunity to

increase the ‘pear share’
Optimal
retail price point for pears

identified as between $3.99
New
Australian Pears logo and ‘Dare

to Pear’ campaign will position pears
as ‘different’ and ‘bold’ to build sales
New
Australian Pears website to

launch in October.
Marketing Australian pears as a fresh, inspiring
and bold ‘break free’ fruit choice may be the key
to securing pears a greater share of the staple
fruit shop and driving purchases, according to
new levy-funded consumer research.
To underpin a brand refresh for Australian
Pears, Hort Innovation, using the Pear levy funds,
carried out research with Sydney-based agency
Fiftyfive5. This research found that while pears were
often overlooked, the majority of buyers still counted
them among their favourite fruits and were quite
open to buying them.
Repositioning them as a ‘different’ and
‘inspirational’ choice to those who already buy lots
of fruit, but less frequently pears, and tapping into
their desire for fresh, healthy, sweet and in-season
fruit, had the greatest potential to get pears back
on shopping lists and into baskets.
Hort Innovation has developed a fresh,
new logo for Australian Pears based on the
research and will use it in the Australian Pears

marketing campaign, consisting of outdoor media
like shopping centre panels, digital media such as
YouTube, social media across Facebook and
Instagram, PR and in-store sampling. A new website
will also be launched in October to align with the
new look and feel of Australian Pears.
The market research was carried out through
March and April and included in-store interviews in
Marrickville and Parramatta in Sydney across the
three major retailers, an online survey of over 1000
consumers and two 90-minute focus groups.
It corroborated findings from earlier research
commissioned by APAL and carried out in 2017 by
Melbourne-based The Source, which found that
consumers viewed pears as conventional and old
fashioned. While consumers did not reject pears for
this reason, it meant they were simply not thought of.
Both pieces of research also indicated that
while price was certainly considered by consumers,
it was rarely a deterrent to purchase.
Crucially, a price sensitivity analysis conducted
by Fiftyfive5 found the optimal price for pear
consumers was $3.99, within a range of $2.99–4.00.
Low prices were actually a deterrent.
“At 99c a kilo, over 80 per cent of buyers think that
they are so cheap they would doubt the quality,”
the report stated.

Buyer behaviour: why and
when?
Fiftyfive5 built a detailed picture of awareness,
purchase behaviour, attitudes and usage to identify
the clearest opportunities for change and growth:
–	89 per cent of people are open to buying pears.
About the author:
Olivia Grey
Apple and Pear Marketing
Manager, Hort Innovation
E: olivia.grey@
horticulture.com.au
T: 02 8295 2387

–	37 per cent of consumers interviewed had
bought pears in the last three months, making
them an occasional fruit (compared to 71 per
cent for apples and 74 per cent for bananas).

continue to be essential to driving growth.
Promoting the range of uses for pears also
offered a means of reducing the over-reliance on
snacking as a reason to buy pears – 85 per cent
of pear buyers do so to snack – and increasing
the opportunities to buy pears.

Narrowing the market

Seasonal hunters – who like to know where
–	
their fruit and vegetables are coming from,
prefer to eat Australian-grown fruit and tend
to buy whatever is in season; and
–	Sweet-tooth foodies – who love baking and
being creative with food. They have a bit of
a sweet tooth, and often choose sweet over
savoury snacks.

Seasonal Hunters tend to
be older, while Sweet-Tooth
Foodies are more Female
skewed.

Fiftyfive5 looked at the purchasing patterns,
and characteristics of buyers and what they
sought from pears to identify the groups with
the most potential for growth and how to
appeal to them.
Buying patterns of pear consumers were
compared with those buying all fruit, showing
a large number of consumers who bought fruit
weekly or more often, rarely bought pears.
Influencing these regular fruit buyers to pick up
more pears by increasing awareness of pears’,
consistent quality, and educating consumers on
health benefits, ripening and versatility offered
a clear growth opportunity.
Pear buyers were broken down into five groups
roughly equal in representation. Of these, three were
chosen as offering the most potential for growth:
Health pursuers – conscious about health,
–	
choosing healthy snacks and buying based
on health benefits;

Made to cut. Made to last.
FELCO 211

high–performance lopper

– Pears were often an impulse-buy, if fruit looked
appealing in store, reinforcing the importance
of providing the best quality in store.
– 85 per cent of pear buyers bought them to snack.

The optimal price for pears is $3.99, with a range between $2.99-4.00
Price Sensitivity Meter – 1kg of Pears (approx 4-5 pears) – L3M Pear Buyers
100%
80%
70%
60%

–	Of those who had not purchased pears in the
last three months, one in four said it was
because they did not have pears on their
shopping list.

PRICE
OPTIMAL
RANGE PRICE POINT
$2.99 – $4.00
$3.99

90%
At 99c a kilo over 80% of
buyers think that they are
so cheap they would
doubt the quality

50%
40%
30%
20%

$0.01
$0.02
$0.03
$0.04
$0.05
$0.10
$0.20
$0.25
$0.30
$0.40
$0.50
$0.56
$0.59
$0.70
$0.75
$0.80
$0.85
$0.90
$0.99
$1.00
$1.10
$1.20
$1.25
$1.45
$1.50
$1.60
$1.70
$1.80
$1.89
$1.90
$1.99
$2.00
$2.30
$2.50
$2.70
$2.80
$2.90
$2.95
$2.99
$3.00
$3.10
$3.20
$3.50
$3.75
$3.80
$3.90
$3.99
$4.00
$4.30
$4.40
$4.50
$4.70
$4.90
$4.99
$5.00
$5.50
$5.80
$5.90
$5.99
$6.00
$6.40
$6.50
$6.99
$7.00
$7.50
$7.99
$8.00
$8.99
$9.00
$9.90
$10.00
$11.00
$12.00
$13.00
$14.00
$15.00
$20.00
$25.00
$30.00
$50.00

10%
0%

Too inexpensive
So cheap that you would
doubt the quality and not
purchase

Inexpensive
A bargain and you
would buy them

Expensive
Expensive but you might
still buy them

Too expensive
So expensive you wouldn’t
consider buying them

PRICING DOWN AS LOW AS 99C LEADS TO BUYERS DOUBTING THEIR QUALITY
FIFTYFIVE5. HIA. PROJECT PEARISCOPE. FIELDWORK CONDUCTED IN MARCH 2019.

[ 21 ]
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–	
67 per cent checked firmness and ripeness
before purchasing.

–	Awareness of varieties is low; pear purchasers
are most aware of the greener pears, usually
available all year round, although few have tried
more than one type.
With a lack of knowledge around ripeness still a
key barrier to purchase, ensuring top quality fruit
on shelves and using education on how to pick the
perfect pear and judge the ripening window will

A PA L.O R G.A U

Quickly cut through the day

NEW

• Engineered for maximum efficiency, power & comfort.
• Lightweight & ergonomic.
• Perfect for cutting hardwood up to 35mm diameter.
Available in 40cm, 50cm and 60cm lengths.
For a bigger diameter cut, consider the Felco 220, 230, 231 or the Felco 22.
All spare parts available.

P 1800 730 257
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LEADERSHIP

Digital Media

These groups collectively account for 70 per cent
of value of pear purchases and 68 per cent of the
volume of pear purchases. Families make up the
majority of all three groups.
All three groups want healthy, tasty and
easy to eat fruit, with some favouring juiciness,
origin or sweetness over other factors.

The digital campaign will make use of programmatic
video technology, which allows a targeted placement
of ads in areas most likely to resonate with the target
groups, in the case of pear advertising, on nutrition,
cooking, health and lifestyle sites. Six-second
unskippable ads on YouTube will be used to drive
awareness of pears in the target groups and on
nutrition, cooking and health sites. Additionally, 15
and 30-second video will be used to raise awareness
and consideration of pears on lifestyle and cooking
sites. Digital media is expected to deliver over 3.5
million views by consumers.

Positioning for growth
Three possible new ideas for positioning and
marketing Australian pears were tested on two
groups comprising both regular and irregular
pear buyers, consumers from all three target-pear
buying groups, and a mix of ages.
‘Shake it up’ – appealing to the desire to
‘be bold’ and different – was seen as the most
compelling and credible, with the advantage of
highlighting both the difference of pears from
other staples, and also the different uses of pears.
Focus group participants felt it was most
likely to drive purchases, and that, if consumers
were educated on the different types of pears
available, it would further encourage purchase.
Australian Pears marketing manager Olivia
Grey said a new Australian Pears logo had been
developed by Hort Innovation in consultation with
pear growers, using insights from the research.
“It is modern, vibrant and eye catching, which
will hopefully help to shift the perception that pears
are an old-fashioned fruit,” she said. “Importantly,
it communicates the different pear varieties
available beyond the green pear.”

Social media activity
Social media activity is a cost-efficient way to
reach the masses, to ‘keep a finger on the pulse’
in terms of how people are using pears, answer any
questions they have, and give people an opportunity
to simply share their love of pears.
With one in two Australians using Facebook
and one in three Australians using Instagram on
a daily basis, social media for Australian pears will
leverage both platforms to keep pears top of mind.
Compelling content will be promoted to educate
consumers about pear varieties and ripening
indicators, as well as promoting different ways
to use pears.
In-store demonstrations

A new logo for Australian
Pears will position pears
as an inspiring, fresh and
‘different’ fruit choice.

Following great results from in-store
demonstrations in 2017 and 2018, a further
400 sampling sessions will occur across August/
September and October/November in Woolworths
and Coles stores. The objective of the sampling is
to drive awareness of pears in-store to keep them
top-of-mind at the point of purchase and educate
consumers about the versatility of pears to
encourage purchase frequency.
Website

The new logo will be showcased throughout
the Australian Pears 2019 marketing campaign,
including through the following activities:
Outdoor Media
Outdoor media is a growing channel that is effective
at driving mass awareness and capturing attention,
with 79 per cent of grocery buyers claiming to have
seen outdoor ads in the last week.
To remind consumers to purchase pears,
Australian Pears will have street furniture panels,
delivering over three million impressions.
And, to act as a final reminder at the point
of purchase, Dare to Pear ads will appear outside
of major retailers on shopping centre panels,
communicating the versatility of pears. These
retail ads are expected to deliver over seven
million impressions.

28 | A F G S P R I N G 2 0 1 9

Importantly, the Australian Pears website at
australianpears.com.au will be refreshed and
relaunched in October 2019, with the look and feel
updated to align with the new creative. Refreshed
content and updated recipes will help to engage
consumers. The website will allow data tracking
through google analytics that can be leveraged
for media targeting.
Acknowledgement
Industry marketing initiatives are managed by Hort Innovation
and are funded by the apple and pear marketing levy. Growers
are welcome to contact Apple and Pear Marketing Manager
Olivia Grey (olivia.grey@horticulture.com.au or 02 8295 2387)
with any questions relating to the marketing program.

Agribusiness skills core to
understanding growth
JACK BARTELS

Jack Bartels has spent the last two years honing
his agribusiness skills on a levy-funded scholarship
at Marcus Oldham College, Geelong, Victoria. He
reflects on what he learnt and how it is helping him
in his new working life as a Sales Manager at
Sumitomo Chemical.
Marcus Oldham has changed my approach to
the job of growing apples. Before undertaking the
Associate Degree in Agribusiness, I could walk onto
an orchard knowing the basics behind growing to
get the best crop. Now I am more able to look at
the bigger picture, and see beyond the orchard to
understand the market into which those apples
will be sold; how they will be marketed; how to add
value; how to manage the costs; and how to seize
opportunities that may arise.
The broadening of support networks has also
been amazing – my 100 classmates are spread
across the Australian agriculture and horticulture
industries and I am also still in contact with the
incredible teaching staff, all of whom I can turn to
for help and advice.

About the author:
Jack Bartels
Territory Sales Manager
Sumitomo Chemical Australia
Pty Ltd
M: 0467 877 478

Bartels herb farm.
(lt–rt): Alex Tomazos,
Michael McManus,
Jack Bartels James Ridge,
Tom Hickman, Ben Daley
during a visit to Australian
Fresh Leaf Herbs.

Lessons learnt; value created
The Associate Degree in Agribusiness gave me
the opportunity to travel to China, Hong Kong and
New Zealand. Going to China allowed me to see
the market from a customer’s perspective and
understand the cultural and customary differences
associated with business meetings – an insight
that has already proven fruitful in my new role at
Sumitomo Chemical, a Japanese company.
Similarly, the tour of New Zealand showed
how successful the industry can be when a focus
on export is developed. Less than 15 per cent of
New Zealand’s agricultural products are consumed

domestically, however, they have created a booming
industry with a key focus on creating the highest
quality products they can.
Everything at Marcus Oldham is taught in a
practical manner through farm visits, international
tours and real-world, in-class examples. Tours were
well-integrated with classroom-based skills in
accounting, finance, marketing, production, human
resources and leadership and I have already used
many of the market analysis tools and techniques
in my new role.
Being a Marcus Oldham graduate puts
you in a great position to develop leadership within
the agricultural sector. I’ve learnt that leadership
doesn’t have to come from outgoing personalities,
however, all good leaders have great people skills,
make others in the team feel valued and therefore
get the best out of everyone. Dealing with a range
of individuals, with differing personalities, is a big
part of my new role where my focus includes
helping growers get the most value out of their
crop. The skills I learnt in dealing and negotiating
with individuals have been invaluable.

Reflections on studying
Acknowledgement:
The New Horizons Scholarships
were made available through
a partnership between
Marcus Oldham College, Hort
Innovation and APAL. This
project has now concluded.
To view current levy-funded
leadership initiatives visit the
Hort Frontiers Leadership
Fund page.

Applying for the apple and pear industry’s
New Horizons Scholarship has been the greatest
decision I’ve ever made. Without the financial help
of the New Horizons Scholarship I would not have
been able to afford an opportunity like this.
I would strongly encourage anyone who
is interested in a career in the horticulture industry
to participate in any skills and development
opportunities offered to them. Knowledge is like air,
it’s vital to life.

Have the new overtime
entitlements for casual workers
got you reeling?
ABCgrower works out pay rates accurately and easily.
Find out more at www.abcsoftware.co.nz
Email us at info@abcsoftware.co.nz
or call Robyn on +64 6 281 2030
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Beyond the cost-barrier:
Netting delivers growth
JEANETTE SEVERS

As APAL campaigns for support for growers
to address the high cost-barrier to netting to
protect crops, those who have been able to
net report benefits beyond risk management
including improved yields and packouts and
labour and water savings, improving long-term
sustainability and decision-making.
Western Australian growers Michael and Kaye Fox
and son Mat took the plunge and started netting
their orchard in the state’s south west after being
badly hit by hail in 2013. Like many others,
motivation to net was primarily risk mitigation.
“The hail damage created a substantial
financial loss and we became very nervous about
the growing season after that,” Mat said.
The family started installing 16mm hexagonal
net, erected with a permanent structure, in 2014.
By August this year, 15 hectares of the 17-ha
high-density orchard – 75 per cent apples: 25 per
cent avocados – will be under net at an outlay of
around $0.75 million.
Mat said while it would take years to repay
the investment in monetary terms, it had begun
returning in increased production in the first season.
“Netting is still a bit new to us; once we finish
netting most of the trees this year, we’ll be able to
work out how much netting has improved packout
across the orchard,” Mat said.
“In the summer, you don’t have to allocate a
labour unit to scare birds away. And you pick the
number of apples you expect to pick – outside the
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About the author:
Jeanette Severs is a freelance
agricultural journalist.

net, you need to leave about another 50 apples
on the tree just for the birds.”
Hailstorms represent the most frequent
and – on an annual aggregate basis – the highest
losses for the insurance industry in Australia.1
Climate change is predicted to make extreme
events more frequent and more severe.
As growers across the country know to
their cost, it does not take much damage to see
the crop downgraded to processing. Hail can wipe
out the majority of the value of the crop in a very
short time. Insurance is either unobtainable or
prohibitively expensive.
That leaves growers with the daunting
challenge of raising the substantial $60,000+/ha
required to net. Netting also creates a new
microclimate and set of management challenges.
The Foxes’ experience, shared by others, is
that if the cost barrier and management challenges
can be overcome, netting can provide a range of
benefits that, in addition to reducing risk, may make
the business more profitable and more sustainable
longer term.

Yield and water efficiency
A Western Australian netting trial study (2013–16)
carried out by Agriculture WA on the commercial
orchard at Manjimup owned by Mauri and Ann Lyster,
looked at netting and non-netting scenarios for
producing marketable fruit. Sunburn was twice to four
times more prevalent on apples from trees without
netting and the percentage of marketable fruit in the
packout was higher under nets. Fruit tended to be on
average 10g heavier and more prolific when grown
under black net, compared to white net; but the
average size of the fruit hardly varied.
One reason given was the fruit stayed longer
on the tree because it took longer for the blush to
rise; a secondary reason was increased leaf cover on
trees under net, which also lengthened ripening time.
Irrigation use was reduced by 60 per cent,
first by installing drip infrastructure across the whole
site in the 2015–16 year of the trial in response to
increased vigour under nets, and then reduced again
to 1.7ML/ha under the nets, compared to using
2ML/ha outside.

However, changing the microclimate has
knock-on effects on tree vigour, pollination and
pest management, all of which require their
own management.
Jason Shields, orchard manager at Plunkett
Orchards, Ardmona, Victoria, is confident of the
return on investment from netting, but actively
manages for microclimate and sunburn.
The 150ha farm, 87:13 apples and pears, has
36ha of fruit netted. The oldest netting block is 12
years old. About 50 per cent is fixed netting and 50
per cent is retractable – the retractable net remains
on the superstructure but is pulled up as soon as
harvest is finished. The labour cost is offset by
increased production.
“Sunburn damage to the Granny Smith apples
has reduced by 30–40 per cent under the nets and
with an improvement of 10–20 per cent on skin
marks,” Jason said. “That’s a substantial increase
in production.
“Trees under the net have more vigour and
grow stronger, but the bud development is poorer.”
Managing pollination in a covered or enclosed
area is one of the challenges of netting and a work
still in progress by researchers. New funding for
further research into pollination under nets was
announced by Hort Innovation mid-year. Jason
encourages pollination by introducing bees in hives.
Another 25ha of trees will be under net by the
end of this year, with a forecast improved packout
of 25 per cent.
Jason has calculated a 12 per cent better
packout on Pink Lady apples, quantified at $7000/
ha return on investment (ROI) per year post-netting;
and a 25 per cent better packout ($10–$11,000/ha
ROI) on the Granny Smith.
“It increases production up to 75–80t across
the whole orchard,” Jason said. “An increased 10t
packout of the Pink Lady apples gives payback
within the first year.”

An increased 10 tonne packout
of the Pink Lady® apples gives
payback within the first year.
– Jason Shields

Jason has seen a drop in the need to spray
for mites, but an increased need to be on the lookout
for powdery mildew.
The orchard also uses at least 30 per cent
less irrigation under net.

No free lunch for birds
Maximising packout of first and second-class
apples saw South Australian grower Joe Ceravolo
invest initially in drape netting 20 years ago, and
more recently in permanent flat top netting, in five
orchards across 150 ha in the Adelaide Hills, at a
cost of $50–$60,000/ha.
Bird pressure was the biggest management
issue, with sunburn secondary and moisture and
heat stress tertiary concerns.
“Netting improves the quality of fruit
we grow,” Joe said. “There are 40 per cent more
Granny Smith apples in the first and second-class
pick; sunburn is reduced from 20 per cent to three
per cent under the grey net. That gives us an

Changing the microclimate


1 Munich
RE, The science

of hailstorms.

Permanent structures that hold the net 4.5m–5m
above the ground, change the orchard management
requirements, not least because they automatically
impose a limitation of 4m–4.5m on the height of
trees and 3m on the available width between rows
for machinery to pass.
One of the issues to manage under
permanent nets is the changed microclimate.
A well-understood and significant benefit
of increased shade is reduced sunburn damage –
sunburn typically occurs when fruit surface
temperatures rise above 45°C.
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improvement of 18 per cent increase in production.
Netting also helps to reduce our water use
considerably.”
Joe said the main reason for netting had
been to eliminate the food source early for birds.
He anticipates flying foxes may also be in issue
in the not-too-distant future.
“Once the birds come in and start eating, they
keep banqueting,” he said “This year we lost 100 per
cent of a patch of Gala apples, three weeks before
picking was to begin. In the second patch, we lost
60 per cent of the Gala, even though we put up
drape nets. Never underestimate a bird’s intelligence.
“When you lose 50 bins of apples, how can you
not warrant the netting?
“For efficiency, we converted to permanent
flat top fully-enclosed netting 12 years ago. Initially
we used Netpro over existing plantings. It’s purely
an economic decision to use different nettings.”

Increased packout a standout
While birds are also an issue for fellow South
Australian grower Robert Green, hail-protection
was the main driver for netting, with the promise
of higher quality and packouts reinforcing the case.
“Parrots and lorikeets are becoming a pest
species for the crop,” Robert said. “The big driving
factor for us is the increased potential for
heatwaves and hail risk. We asked ourselves,

NETTING FOR GROWTH

what does business look like if we get a hail event?”
The fourth generation Lenswood orchardist,
with wife Nicola and father Ross, has 40,000 trees
in the Adelaide Hills, planted at a density of 3000/ha.
Nets were installed at 4.5m high, supported by
steel structures, at a cost of $55–$65,000/ha;
designed to release hail loads to deposit safely
between tree rows.
When it did hail, in 2017 and 2018, 80 per cent
of the orchard was covered by nets.
Research by Apple & Pear Growers Association
of SA, found that in 2017, an average 19 per cent of
fruit under hail nets was damaged, compared to 61

A Victorian orchard
under net – choice of
netting type is an individual
economic decision.

per cent in orchards without nets; in 2018 when hail
was accompanied by high wind speeds, an average
30 per cent of netted fruit and trees were damaged,
compared to 64 per cent of non-netted crops.
Although more expensive, the trellis-release
style of netting showed lower likelihood of
damaged fruit, and limited damage to trees when
the end post structures were erected on a lean.
Robert sees the benefits as reduced stormdamage potential, decreased sunburn and bird
damage and increased water savings under the net.
But it was the increased packout that really
stood out, as well as the capacity for the workforce
to work longer hours under the net, picking with
increased UV protection.
“Within two years of netting, it was obvious
we were getting increased first-class packout and
a 20 per cent increase in productivity,” Robert said.
“The recoup on expenditure is not there quickly. But
I can sleep without worrying about storm damage.”
Robert sees value in a subsidy to net
orchards, given the environmental benefits of
such a move; but believes it should also apply to
replacing worn or damaged nets to ensure protection
can be maintained.
It’s a view echoed by other orchardists.
Hardings Orchard at Pakenham, Victoria, was
an early adopter of netting, after losing the entire
490t crop to a hailstorm on Australia Day, 1998.
The cantilevered poles with permanent netting
attached, at a cost of $18,000/acre ($45,000/ha),
was recouped from the increased production of
first-class apples.
A subsequent hailstorm in March 2010
caused about $100,000 damage to the net and
established trees in half the orchard.

“About 90 per cent of the net in that half of the
orchard was damaged and needed replacing. We
also lost some of the older trees,” Marie Harding said.
“The cost of insuring net and its supporting
infrastructure isn’t cost effective.”

No other option
Ian Armour, of Armours Apples, Bona Vista,
Victoria, has experienced hail in 10-centimetre
deep drifts on the ground, but agrees insurance
is not a viable option.
“Hail insurance premiums tend to be higher
than the profit you make on the apples,” Ian said.
About 85 per cent of his 40ha apple orchard
is netted to 5m high on a steel superstructure from
SA-based JA Grigson that integrates the trellis.
This year he is adding side netting to exclude the
increased predation of flying foxes and birds.
There are issues to manage– colour comes
in later under net and there is increased powdery
mildew and woolly aphid damage, which Ian
manages by spraying.
Netting at 5m high gives some cross
breeze which benefits bee movement and the
health of the trees,” Ian said.
“But when you’re blocking the sides in to
avoid flying fox damage, you’re reducing biodiversity
because you’re excluding little birds that naturally
control insects.”
Assisting wildlife and food-production to
co-exist may be another argument for assisting
orchards to net, he suggests.
“If the community wants an environment
with flying foxes, you could subsidise installing
net that excludes them from orchards.”

Flying Foxes will travel
500km in 48 hours to
move camp and show
marked fidelity to camps
and food sources.

Robert sees value
in a subsidy to net
orchards…but believes
it should also apply
to replacing worn
or damaged nets…
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A Victorian orchardist – Graeme Jenkins, at
Johnsonville –believes the cost of netting prevents
new people from entering the industry.
His main purpose in netting trees is to exclude
flying foxes, which predate his trees from the start
of October to the end of May, not entirely effectively
“The flying foxes have worked out how to get
onto the ground and climb up the trunk to inside the
net. The wingspan of a flying fox is about four foot
wide and when they smash down on the tree, to
smell the fruit to find out if it’s ripe, they damage the
tree and the net. We’re getting about five per cent
wastage because although they can’t get at the
fruit, they soil onto it through the net,” Graeme said.
“If the flying foxes arrive three weeks early,
before you get the nets on, you’ve lost the fruit.
That happened to the crop of Facia Bella pears in
January three years ago, before we got the nets
over them – they ate all the pears off 60 trees in
one night.”

Nets slim defence
against flying foxes
JEANETTE SEVERS

Flying foxes are considered
keystone species in the
Australian landscape.
However, they have significant
impact on orchards – even
with netting. Predation
can result in 5–100 per cent
production losses.
The urbanisation of coastal towns, supported by
clearing of native vegetation, has led to flying foxes
looking to orchards for food sources.
In a comprehensive assessment for the 2017
Raymond Terrace Flying-Fox Camp Management
Plan, grey-headed and black flying foxes were found
throughout eastern Australia, generally within 200km
of the coast, and in Tasmania and South Australia.
The report cited research showing a nightly foraging
radius is up to 50km from the flying fox camp and
the animals will travel 500km over 48 hours to move
camps – the species show marked fidelity to camps
and food sources. Little red flying foxes are
distributed across northern and eastern Australia;
and show the same foraging and fidelity behaviour.
For a few years early this century, the
NSW government introduced low-interest loans
to encourage growers to net their orchards.
NSW apple and cherry growers, Bernard and
Fiona Hall, use variously permanent and drape net
over 93 per cent of their total 80 hectares of apple
and cherry trees. A few years ago, they were able
to access a limited amount of government funding
to support their netting program.
“We began netting about 17 years ago
because we were being bashed by hail, flying foxes
and lorikeets every year,” Bernard said.
“Thousands of lorikeets dine on the fruit
where there’s no netting or the nets have no sides.
“But we can only afford to spend so much
money on nets each year.”
Bernard suggested a program that subsidised
netting for 10 years – at a minimum of 50 per cent
but preferably up to 75 per cent – would be ideal.
He said the nets needed replacing every few years
because of environmental damage.
“Whatever the subsidy is, you’re going to
spend double to install netting for each year you
can get it,” he said.
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He needs to manage his nets to put them
away and roll them out each year, because deep
snowfalls tear the nets. This is a two-man job,
costed at three days/hectare, twice a year.
Taking the nets off the trees for a period has
the advantages of enabling natural insect
biodiversity that benefits pollination. However, he
has noticed the nets need to go out earlier and for
longer, because the season of flying fox predation
has extended year-on-year.
“Flying foxes used to come looking for fruit
in late March. Now they are arriving in December
and they stay until the last apples are picked,”
Bernard said.
“Bird and bat damage has increased from
two to five per cent; hail damage each year still
stands about 25 per cent. In any given year, we
stand to lose 30 per cent of the 1800 tonnes of
apples we produce.”
Any greater production loss would have a
negative impact on the business and its 36-strong
workforce – permanent and casual employees –
employed in the orchard and packing shed.

WA grower Mat Fox
is seeing increased
productivity in the first
year under nets.

NSW apple and cherry
growers Bernard (above)
and Fiona Hall began
installing netting 17 years
ago to protect against hail,
birds and flying foxes.

…the nets need to
go out earlier and
for longer, because
the season of flying
fox predation has
extended year-on-year.

Higher packouts are one
of the benefits reported
from netting.

In any given year, Bernard
estimates losses to bird, bat
and hail damage can run to 30
per cent of apple production.
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Hail lessons:
Base decisions on data
and don’t skimp on inputs
SUSIE GREEN

Widespread spring hailstorms in the last two
growing seasons have put South Australian
growers through some challenging times
managing orchards to minimise the impact
on production. The Apple & Pear Growers
Association of SA (APGASA) has just
completed a project to capture key learnings
to inform future hail event preparedness and
spoke to four growers about their responses
and experiences.

1
Paul Mason, SR & SM Mason:
Lenswood
The 2017 storm came through on a Sunday evening.
The first thing we did as a family and a business
was to meet Monday morning to discuss what we’d
seen and have a closer look at the orchard.
We decided we needed to do some
assessments to ensure decisions were based on
fact, not just emotion. Our business has a strong

Apple growers,
don’t gamble
with frost.
Extreme temperature ranges
are here to stay. That means
managing frost risk to avoid
devastating losses.

About the author:
Susie Green is CEO
of the Apple & Pear
Growers Association of
South Australia. (APGASA).

culture and philosophy of growing only quality fruit,
and we decided that if packout was likely to be
below 70 per cent, we would need to do everything
we could to remove as much crop as quickly and
cheaply as possible. Samples indicated our average
packout would be in the vicinity of 40 per cent.
The first decision was to add a full rate of
carbaryl in the tank with the fungicide cover spray
due at that time. We followed that up with heavy
applications of ethephon on all blocks that would
not meet an “acceptable” packout.
The other critical decision we made was
to reduce labour costs in the orchard as much
as possible (thinning and picking), but not to cut
any corners in terms of looking after the trees.
We continued to irrigate and fertilise as normal
and kept up our pest and disease management
programs. We also reduced our post-harvest costs
by not storing, grading and packing fruit that wasn’t
going to be up to standard.
Making the decisions was less emotional
than actually executing them. The hardest part was
driving through the orchard with a heap of ethephon
(mainly), knowing that once it was sprayed the crop
was doomed, even if it remained on the tree. We
also knew that this decision would potentially have
further effects in subsequent seasons in terms of
return bloom and biennial bearing.
In the end we only grew around one third of
our normal crop. The ethephon applications
significantly reduced the vegetative growth of the
trees but also negatively impacted on the quality of
the fruit that remained. We expected both of these
responses. The pears responded very strongly to
the ethephon application and almost completely
dropped their crop.
We then grew a very big crop in 2018. We
are confident that we will have a decent crop next
year looking at resting spurs, but time will tell. The
decisions we made initially were based on the fact

bossthefrost.com.au

Ben Daking
M +61 448 111 384
P 1800 797 629
E info@aussiefrostfans.com.au
aussiefrostfans.com.au

Calculate the R.O.I. by installing
a quiet, efficient and reliable
FROSTBOSS C49.
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that our business was in a position where it could
sustain a year of very low returns, as long as we
cut costs. We also invested further in netting with
assistance from our bank.
The biggest difference with the 2018 event
was that it occurred later in the season than the
previous year’s event and the fruit was more
advanced. We had no chemical thinners at our
disposal, so we had no choice but to grow it all
and focus on reducing labour as much as possible
by sending crews through quickly.
The scenarios were different to the year
before, but we were probably a little bit more
prepared and we had more orchard netted.

2

3

Ashley Green & Michael
Booth, SE Green & Sons:
Lenswood
After the 2017 hail, we firstly had to pick ourselves
up off the ground as we were in shock. We then had
a good look around to try to understand the extent
and the level of impact on an individual block basis.
We talked to others, some of whom were planning
to spray the crop off, but our approach was to look
for value.
We did some assessments where we stripped
whole trees and sorted fruit into three categories.
We felt that if the assessments indicated a minimum
packout of 50 per cent we would continue to grow the
crop for fresh market. With a juice return of $100/bin
maximum, we were willing to invest in the crop within
the additional return that we thought we could get
from the fresh market. If we thought we could get
$200/bin, we were willing to spend up to $100/bin
to give ourselves a chance of an improved return.
On the better blocks, we continued with our
secondary chemical thinning program with the
aim being to do minimal hand thinning. The worse
blocks, we just aimed to strip-pick for juice. We
considered all options for trying to repair/improve
skin finish such as 6,BA and Cytolin applications
and applied to a significant number of blocks.
We based our decisions on whether or not
we could add value to the crop. What would the
crop look like after hand thinning? Would the
investment in that labour add enough additional
value to the end product?
We always had the following season in mind
and knew we had to keep growing the crop as we
normally would in terms of irrigation, fertiliser and
pest and disease management.
We sat down constantly to review and discuss at
the end of every day, usually over a beer. The decisions
were fluid and we adjusted our actions as we went
along in response to what we were seeing and any
new information. We remained calm and tried to take
emotion out of our decisions as much as possible.
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The emotional toll was significant in terms
of wanting to keep all permanent staff employed.
Keeping those staff was of utmost important to
us – even if we didn’t make a cent and took a hit
financially. We have a good group of staff and the
impact of having to rebuild the following year
without them would’ve been significant.
In 2018 the hail impact wasn’t as bad on
our properties. However, we were under significant
financial pressure with hail-damaged fruit still in
the shed that was yet to be sold which carried
a significant financial and emotional toll. In that
sense, 2018 was actually much harder to deal
with emotionally than 2017.

		

Jody Schultz, Appelinna Hills:
Forest Range
Like everybody else we looked around on Monday
morning and it looked pretty bad. There were a lot
of unknowns about what the hail marks on the fruit
would look like at harvest and the hardest bit was
predicting what portion of fruit would be saleable.
We looked at all blocks in the early days and
found that most blocks were damaged significantly.
Having our own direct markets, we couldn’t afford
to sit out of the market for 12 months, so we had to
decide whether we thought a reasonable portion of
the fruit would be saleable. Because the damage
was so widespread across our district, we felt that
everyone would be in the same boat and hoped that
the local market could sustain some damaged fruit.
In the end we decided to make the best of
what we had and grow the crop pretty much as
normal. We decided to write-off the worst blocks
(high level of damage to low return varieties) and
thin them as hard as we could with chemical
thinners. Other than in those blocks, we didn’t do any
more secondary chemical thinning as we didn’t want
to remove any undamaged fruit. Ideally, we wanted
to selectively remove this fruit by hand instead, even
thoughwe weren’t sure we’d be able to do that
cost-effectively.

In the end we decided to
make the best of what we
had and grow the crop pretty
much as normal. – Jody Schultz
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Our primary focus was on ensuring that we
didn’t compromise our crop in the following year.
Therefore, we continued to manage the orchard as
normal in terms of pest and disease management,
nutrition, irrigation, pruning etc. Hand thinning was
not much different to normal apart from taking more
care not to remove undamaged fruit. This increased
cost was offset by the money we didn’t spend in
blocks that we wrote off.
Ethephon was the most effective thinner for
crop removal. It didn’t remove the crop completely
but reduced it significantly and made it easier to
manage. The return bloom in those blocks was
strong as expected, but we don’t think that it was
excessive. In hindsight, we probably wouldn’t have
tipped any blocks off.
Our decisions around certain varieties would’ve
also been different. The red coloured varieties hid
the hail damage better and we would’ve continued
to grow all of them. The yellow/green varieties
(eg. Granny Smith, Golden Delicious) fared much
worse than we hoped.
The 2018 storm was much more variable.
The better blocks were better and the most-affected
blocks were worse than the year before. The
financial impact has been much worse because it
has compounded the impact of 2017, even though
the damage was overall less.
In terms of the emotional toll, initially it was
heavier because we’d just finished selling the 2017

BUILDING RESILIENCE

crop and had put that behind us, ready to move on
to a new season with new hope. However, once we
were able to come to terms with it, knowing how the
first year ended up and how we managed to get
through gave us more confidence to carry on and
sell the crop again.

The following conclusions can be drawn for these
two hail events.
–	All types of hail netting provided some benefit
in reducing both the amount of hail damage.
–	Hail netting also reduced the severity of hail
damage, with less major damage of unsaleable
fruit occurring under net.
–	Quad netting (16 and 20 mm), which was
typically installed on flat top trellis structures,
was not as effective as rice hail netting installed
on trellis release systems in reducing the
amount of hail damage.

Strong focus was placed on next
year and not wanting any actions to
negatively impact on the following
crop. – Graham and Noel Mason

4
Graham Mason & Noel Mason,
AG & HC Mason: Forest Range
We had never seen the extent of damage caused by
the 2017 storm before, so trying to determine what
the damage would look like at harvest was difficult.
The decisions evolved over the first few days; we
had to make some decisions early though as we
had a massive crop and hadn’t finished our
secondary thinning program.
We tried to find a balance between having
enough crop left to be able to selectively hand thin
through and dropping as much badly damaged fruit
as possible. A strong focus was placed on next year
and not wanting any actions to negatively impact
on the following crop.
We focused our assessments on what impact
we thought we could have with our hand thinning
program to improve packouts. Our decisions were
based primarily on ensuring we had the best return
crop we could next year but making the best of what
we could with this year’s crop. This strategy came at
quite a risk though as we could’ve spent a lot more
money on the crop than what it was worth.
The best decisions we made were maintaining
the balance of the trees and keeping in mind return
bloom. As a result, our return bloom was unaffected.
Second time round we knew exactly what we
needed to do and just carried on growing our crop as
normal, just the same as the year before. Emotionally
it was probably a bit harder deal with though.

Need a hand
finding workers?
We can help
1800 062 332
www.harvesttrail.gov.au

Impacts of netting type on hail
Comprehensive damage assessments were
carried out across orchards following on from
the hail storms. From this information, a review
was undertaken on the impact of different types
of netting on reducing hail damage. The two
South Australian hailstorms both featured several
cold fronts of predominantly very fine “rice hail”.
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–	Smaller hole sizes in netting reduce the amount
of damage from fine “rice hail.” However, when
selecting the appropriate netting type and trellis
system, other factors such as structural loading
and light interception, as well as cost and the
resultant cost benefit also need to be taken
into account.
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Key Tips
Despite some quite different strategies, all the
growers had some common recommendations
to make to others who may face this situation
in the future.
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	Make a decision the best you can based
on the information at hand and stick by it.
You may make some wrong decisions but
you can only do your best at the time.



	Have a thorough look at the crop and the
business before making any decisions.
Don’t rush into it. It’s hard to know at the
time what the outcome will be, so advice
is to remain optimistic.



	Don’t react by cutting inputs. By keeping
up our nutrition, water and pest and
disease programs we gave the trees the
best chance to carry a big crop through to
market the following year.



	Every hailstorm is different. Back yourself
in. Listen to others, collect as much
information as you can but then make
your decisions based on the facts at hand
removing as much emotion as you can.
Make the decision that’s best for your
own business, not just because your
neighbour is doing it.

As part of this Building preparedness of the
fruit industry for extreme weather events,
APGASA are also capturing key learnings from
a broader industry perspective, which will be
shared with other state organisations and APAL
to ensure that industry bodies are well prepared
to support industry in the event of a future
disaster or emergency situation.
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Water deficits and
apple productivity
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Unisorting’s innovative Apples Sort 3 and UNIQ Apples technologies
are attentive to your Apples and your business.
At Unisorting we are used to taking care of your future, with cutting-edge, intelligent
and totally automated technologies able to ensure concrete Results over time.
With Apples Sort 3 and UNIQ Apples your Apples have a higher value.
Nothing is left to chance thanks to an efficient sorting of the following qualities:
external quality, internal quality, shape defects, in addition to size and color.
Because your business needs certainties. And a bright future.

Unisorting is a brand of UNITEC.
Enter the UNITEC world. The future of your business will be in great hands.

3

Irrigation water supply can often be less than crop
water requirement during a drought. This inevitably
leads to tree water stress and subsequent loss in
fruit size and yield in apple orchards.

Unless otherwise indicated, all research outcomes included in
this section are funded by Hort Innovation using the apple and
pear levy, and in the case of R&D, with contributions from the
Australian Government.

UNITEC Asia Pacific Pty Ltd - 4/5 Oban Road - Ringwood, VIC 3134 Melbourne - Australia - Ph. +61 3 9870 0155 - asiapacific@unitec-group.com
UNITEC S.p.A. Headquarters - Via Prov.le Cotignola, 20/9 - 48022 Lugo RA - Italy - Ph. +39 0545 288884 - unitec@unitec-group.com
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Figure 1: The response of apple yield to
water inputs. Yield is expressed relative to
the maximum possible yield in the orchard.
Water input is expressed relative to the
maximum transpiration from the trees and the
evapotranspiration from the wetted understorey.
Point A represents the maximum yield and the
corresponding crop water requirement of the
orchard. Point B shows that additional water
has no impact on yield.

The response of fruit sweetness, cracking and
sunburn damage was explored in Agriculture
Victoria experiments on Cripps Pink and Royal Gala.
The results from these experiments showed that
fruit sweetness and the risk of fruit cracking in
susceptible cultivars like Cripps Pink decreases
with higher amounts of irrigation. Sunburn browning
was not affected by irrigation amount.
Fruit sweetness is measured by the
concentration of sugars in the fruit. As the
water inputs to an apple orchard increases, the
total amount of sugar in an individual fruit increases
but this is diluted by the size of the fruit. Hence the
concentration of sugar in an individual fruit and its
sweetness decreases up to the point where irrigation
and rainfall matches the transpiration from the trees
and the evapotranspiration from the understorey
(Figure 3). The response of fruit sweetness to water
inputs is much less pronounced than yield and
fruit size.

Figure 3: The response
of fruit sweetness to water
inputs at a standard crop load.
Fruit sweetness is expressed
relative to the maximum
concentration of sugars in the
fruit. Water input is expressed
relative to the maximum
transpiration from the trees
and the evapotranspiration
from the wetted understorey.
Point A represents the fruit
sweetness corresponding to
the crop water requirement
of the orchard. Point B shows
that additional water has no
impact on fruit sweetness.

There is an upper
limit to how big
fruit will grow…and
applying additional
irrigation will not
grow bigger fruit.

1.0

Figure 2: The response of apple fruit size to water
inputs at a standard crop load (solid line) and a
low crop load (dashed line). Fruit size is expressed
relative to the maximum possible fruit size in the
orchard. Water input is expressed relative to the
maximum transpiration from the trees and the
evapotranspiration from the wetted understorey.
Point A represents the fruit size upper threshold for
a given crop load and the crop water requirement
of the orchard. Point B shows that additional water
has no impact on fruit size.
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Fruit Size

Just like apple yield, fruit size increases with
irrigation up to the point where irrigation (and rain)
matches the transpiration from the trees and
evapotranspiration from the understorey (Figure 2).
There is, however, an upper limit to how big fruit
can grow for a given crop load (point A), and
applying additional irrigation (point B) will not
grow bigger fruit.
Fruit thinning is undertaken in apple
orchards to increase fruit size. The optimum fruit
size is driven by the market demand. Generally,
fruit thinning is set at a level so that fruit size is
less than the maximum and there is no impact on
yield. Fruit thinning will shift the response of fruit
size to water input to a higher fruit size threshold
(see Figure 2). Heavy thinning will not shift fruit
size beyond the genetic limitation of the crop
and yield will be reduced. Most importantly,
the water input to reach the fruit size threshold
will not change.

B

0.8

Yield
Apple yield increases with irrigation up to the point
where irrigation (and rain) matches the transpiration
from the trees and the evapotranspiration from the
wetted understorey. Applying additional irrigation
will not increase yield. The trees cannot transpire
the additional water and may become waterlogged
if drainage is inadequate.
The response of apple yield to water
(irrigation and rain) is shown in Figure 1.
In Figure 1, the response of yield to water shows
a linear increase up to point A corresponding to
the maximum transpiration from the trees and
evapotranspiration from the wetted understorey.
The water inputs at point A represent the crop
water requirement of the orchard. Yield has
reached a biological upper limit at point A where
increasing water inputs to point B has no effect
on yield and the difference in water input between
point A and point B is ineffective and lost from
the orchard system as deep drainage and runoff.

A

1.0

Yield

Growers must weigh up choices between
purchasing scarce water, if available, at high cost;
removing the entire crop and ‘parking’ trees on
minimum irrigation to keep alive; or using a
combination of thinning and deficit irrigation
to prioritise fruit size/quality over yield.
Understanding the relationship between
water deficits, yield, fruit size, fruit quality and crop
load is critical for water budgeting and growing
fruit to market specifications in drought conditions.
Given the current forecasts and season
outlook, it is timely for growers to review the
established international and Agriculture Victoria
research on these relationships, and to take them
into consideration when evaluating irrigation plans
for next season.
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year. Trees are managed to minimise the transpiring
leaf area and avoid excessive water stress so that
developing fruit buds are not desiccated.

Fruit thinning strategies
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The combination of heavy thinning and water
deficits is a strategy that can be employed
during water restrictions. Market fruit size can be
maintained, but yield will be substantially reduced.
For example, a market fruit size (e.g. fruit weight at
80 per cent of maximum size) with 50 per cent less
irrigation is possible if trees are thinned to 20–25
per cent of the standard crop load.
Overseas data published in Food and
Agriculture Organisation of the United Nations
(FAO); Irrigation and drainage paper 66 (FAO 66) –
Crop yield response to water www.fao.org/
docrep/016/i2800e/i2800e00.htm was used to
construct the response of fruit size and yield to
a range of water deficits and crop load shown in
Figure 4. The important points in this figure are:
–	The relationship between fruit size and yield is
determined by crop load.

Thinning well
before the demand
by the fruit (for dry
weight) exceeds
the supply available
from the tree is
critical to maximise
final fruit size.

Figure 4: The response
of fruit size and yield to
combinations of water inputs
and crop load. Fruit size and
yield are expressed relative to
the maximum possible fruit
size and yield in the orchard.
The response curves for three
levels of irrigation (50 per cent
(red), 75 per cent (orange), 100
per cent (blue) of crop water
requirement) and five of crop
load (very low, low, reduced,
standard and high) are shown.
Source: FAO 66.
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–	Yield increases with crop load up to the
biological maximum in an orchard. Further
increases in crop load have no impact on yield.
–	Fruit size rapidly declines with increases in
crop load when the maximum yield is reached.
–	
Fruit size and yield decrease with increasing
water deficits irrespective of crop load.
–	The effects of water deficits on fruit size are
much less with heavy thinning.
Thinning early in the season is recommended.
Base the level of thinning on fruit set and the
outlook for irrigation water allocations. Regularly
review irrigation strategies for different cultivars
when low allocations are expected. A further
follow-up thinning may be needed, although the
longer thinning is delayed, the smaller the fruit
will be at harvest. There are two reasons for this.
Firstly, cell division dominates fruit growth at the
start of the season. Any restriction on cell division
cannot be regained later in the season. Conditions
must be favourable for cell division so any
competition between fruits needs to be minimal.
Secondly, dry weight accumulates in developing
fruits but there is a limited total pool of dry weight
to go around. Too many fruits means that the tree
can only supply each fruit with a limited amount
of dry weight. At the start of the season there is
usually enough dry weight for all the fruit. However,
as fruit grows its demand for dry weight increases
rapidly. Thinning well before the demand by the fruit
exceeds the supply available from the tree is critical
to maximise final fruit size.
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The following are recommendations to park trees
and minimise irrigation:
– 	Withhold irrigation until the root-zone (defined
as containing 80 per cent of the roots) dries
out to a minimum soil water tension of at least
400 kPa. This occurs at the start of November
in the Goulburn Valley after average winter and
spring rainfall.

Water saving
options for pears
I A N G O O D W I N A N D L E X I E M C C LY M O N T

Horticulture production in
a changing climate faces
the prospect of continued
severe water shortages at
regular intervals.
During the Millennium drought, options for
minimising irrigation applications to pear orchards
were investigated by Agriculture Victoria. Parking
trees and post-harvest irrigation cut-off were
evaluated in terms of potential water savings and
the impacts on current and future production and are
discussed here. Regulated deficit irrigation (RDI) had
previously been established as an effective technique
to control vigour and maintain yield, with the added
benefit of lower water use, and is also discussed.

Option 1: Parking trees
The aim of parking trees is to sacrifice the crop and
apply the minimum amount of irrigation so that trees
survive and return to full production the following
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– 	Use deficit irrigation by applying 30 per cent of
orchard water use capability. This is conservative
and based on RDI studies conducted at Tatura.
Apply frequent irrigation with less water. In other
words, cut irrigation run time back to 30 per cent
of full irrigation but maintain irrigation interval
similar to full irrigation.
– 	Remove fruit from the tree. De-fruiting reduces
competition from dry weight accumulation
by the fruit and thus increases the amount of
carbon available for the developing fruit buds
for next season’s crop. Fruit also consume
water for growth and lose water through their
skin although the amount is small compared
to foliage transpiration.
– 	Remove water shoots. Shoot growth will be
strong at the start of the season if there is
adequate soil moisture from winter and spring
rainfall. Summer pruning to remove water shoots
will reduce transpiration, increase fruit initiation
and remove a sink for dry weight accumulation.
– 	De-branching (mid-season) is a radical approach
to reduce transpiring leaf area and is generally
not recommended. De-branching reduces tree
size and water use, but part of the following
season’s crop is removed. If branch removal is
undertaken it should be done mid-season rather
than in winter to avoid high re-growth in late
spring and early summer which draws on stored
resources and depletes the pool of dry weight
for next season’s crop.
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Option 2: Post-harvest cut-off
Post-harvest water application in Australian
orchards is substantial. This creates an opportunity
to cut-back on irrigation with limited impacts on the
developing flower organs in the reproductive buds.
A study on post-harvest deficit irrigation of
pear (Pyrus communis Williams’ bon chrétien) in a
commercial orchard in the Goulburn Valley showed
not irrigating during the post-harvest period had no
effect on subsequent yield or fruit quality (Table 1).
Five irrigation treatments (0, 50, 100, 160 and 200
per cent of the grower’s normal irrigation volume)
were applied during three seasons. Irrigation of the
100 per cent treatment ranged from 141 to 290 mm
depending on rainfall. Measurements showed no
difference in yield between treatments, with mean
yields of 45.3, 56.8, and 61.5 t/ha in the three
subsequent seasons.

Post-harvest irrigation treatment
0%

50%

100%

160%

200%

0

145

290

470

600

47.7

45.6

38.8

54.1

40.2

0

112

225

364

463

48.5

67.6

49.9

61.1

57.0

0

70

141

227

289

58.6

60.1

57.2

70.0

61.6

2008
Post-harvest I
2009
Yield
2009
Post-harvest I
2010
Yield
2010
Post-harvest I
2011
Yield

Option 3: Regulated
deficit irrigation

1. Fruit cell division
In most seasons in the Goulburn Valley, pears are
not irrigated until reference crop evapotranspiration
(ETo) exceeds rainfall by 125 mm. This allows the
soil to dry out so that water stress can develop
during the slow fruit growth period. However, in
recent years there has been insufficient winter and
early spring rain to wet up the root zone. Root zone
soil moisture must be measured to avoid water
stress. Moisture should be accounted for over the
entire root zone i.e. to a depth of 600 to 800 mm.
Soil should not be allowed to dry out beyond
60 kPa in clay loam soils.
2. Slow fruit growth
During this period, fruit growth is slow and
shoot growth is rapid (Figure 1). Water stress
will significantly reduce shoot growth. Irrigation
should commence when the soil has dried out
in the fibrous root zone to 400 kPa in a clay loam.
The trees are irrigated with greatly reduced
volumes of water compared to that which would
normally be applied. Irrigation replacements of
less than 30 per cent of crop water requirement
are recommended.
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4. Post-harvest
Many orchardists in the Goulburn Valley have
implemented post-harvest irrigation deficits
similar to the RDI strategy described above.

	Water savings and avoiding
excessive stress

A study…showed not
irrigating during the
post-harvest period had
no effect on subsequent
yield or fruit quality.

Table 1: Post-harvest
irrigation (I, mm) and yield
(t/ha) in subsequent seasons.
Trees were irrigated relative
to grower practice (100 per
cent treatment).

Figure 1: Pear shoot and fruit
growth and the timing of RDI.

Fruit or Shoot Growth (% of total)

RDI is a well-known strategy that saves water
and reduces excessive vegetative growth with
no effect on fruit size. Less irrigation than optimum
crop water requirement is applied during the period
when shoot growth is rapid and fruit growth is slow.
Given the reduction in vegetative growth from RDI,
it is likely that radiation levels reaching the lower
parts of the canopy will increase, which will
improve colour of blush pear cultivars, soluble
solids concentration and firmness of the fruit.
There are distinct growth stages in fruit trees
and the success of RDI depends on varying the
application of irrigation during each of these stages:

3. Rapid fruit growth
This stage commences in early December for
Williams’ bon chrétien and mid to late December
for Packham’s Triumph. The fruit is growing
rapidly and the tree now needs ample water to
maintain this growth. Water stress must not occur
during this final period of fruit growth. Irrigation
replacements of 100 per cent of crop water
requirement are recommended. Soil moisture in the
middle of the wetted fibrous root zone should not
exceed 40 kPa in sandy soil or 60 kPa in a clay
loam. A long irrigation event, or several irrigations
at short intervals, may be required to re-wet the
root zone in December, particularly if rainfall has
been low.

100

Fruit Cell
Division

Slow Fruit
Growth

Rapid Fruit
Growth

No Irrigation

RDI

Full Irrigation

75

50
Shoot

25

Fruit

0
Sep

Oct
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Jan
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In addition to the strategies outlined in this article,
conversion to drip irrigation offers an opportunity
to reduce water consumption. Use of drip irrigation
from planting does not adversely affect growth or
yield of pear trees. Irrigation of a mature orchard
converted to drip should be managed conservatively
in the first season to allow trees to adjust to the new
wetting pattern.
Concerns regarding irrigation practices
(deficit or otherwise) can be alleviated by equipping
yourself with the knowledge to accurately calculate
crop water requirement and auditing your irrigation
system to ensure it is operating efficiently with a
good distribution uniformity.
Experiments in the Goulburn Valley have
shown that pear trees seldom reach high levels
of stress due to soil waterholding capacity and
summer rainfall patterns. In other environments,
care needs to be taken to avoid excessive water
stress. In Israel, severe water stress in pear
appeared to slow flower organ development,
leading to reduced flowering intensity and lower
fruit set compared to a moderate level of water
stress (Naor et al., 2006). Growers contemplating
imposing a severe irrigation deficit should plan
to monitor soil moisture or use a plant-based
indicator of water status, such as stem water
potential, and discuss these options with their
agronomist or Agriculture Victoria staff.
Avoid mite stress
Monitoring of mite populations is particularly
important during dry conditions, regardless of
irrigation strategy. Pear trees with high mite
populations are prone to flower in late summer
and autumn if they become stressed and are then
irrigated. Control of mite populations and avoidance
of excessive water stress will minimise this risk.
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Drought Strategy
(Year 1)

Cost

Water Saving
(%)

Yield Penalty
(%)
Year 1

Year 2

Conversion to drip

High

20 – 25

0

0

RDI

Low

30

0

0

Post-harvest cut-off

Low

30 – 35

0

0

Parking trees

Low

70 – 80

100

?

Table 2: Relative costs, water
savings and yield penalties of
water saving options.

…equip yourself with
the knowledge to
accurately calculate
crop water requirement…
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Tree knowledge key to
meeting climate challenge
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Understanding of the vulnerability and
natural responses of trees to water and
heat stress will better equip growers to
manage future droughts and heatwaves,
advises South African climate change
and agricultural sustainability researcher
and specialist Professor Stephanie
Midgley, from Stellenbosch University.
Rethinking water use by shifting away from traditional
land-based measures of yield and profit (T/ha or $/
ha) to a resource-based measure such as per cubic
metre of water (kg or $/m3), and implementing
precise water budgeting, monitoring and scheduling
will also be critical in both more efficient water use
and future profitability.
Stephanie told growers attending the
northern round of the Future Orchards® winter
orchard walks and the technical update sessions
at Hort Connections in Melbourne in June that by
understanding the risks of water or heat stress at
each stage of the growth cycle they could make
better informed decisions on managing the impact
on their orchards.
“Climate is changing,” she said. “It is not just the
disasters, there are gradual changes that are often
overlooked, later onset of rain, higher temperatures
and more hot days, loss of chilling and changes in
the timing of key growth and fruiting processes.
“Hail causes more damage, but drought
affects more people.”
Growers in South Africa’s Western Cape
province have just emerged from their worst drought
in over 100 years, during which Stephanie said
growers who hit their ceiling of 50–60pc allocation
were simply cut off from water regardless of the
point in the growing cycle or their water needs.
“There were massive repercussions,” she said.
“We almost got to the point that agriculture ran
out of water. There were job losses and production
declines, lower fruit quality and farmers had to
make some very painful decisions.”
“A real concern we have is that there is less
and less water, but the demand is going up.”
“We need to understand the tree and its
natural responses and act, based on knowledge.
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	Understand key risk periods in
growth cycle
	Know which intervention gives
best tree/profit outcome



Manage water more effectively



	Forward-planning for increased
variability and climate change

We need to know how the tree responds to normal
environmental fluctuations, to monitor closely and
to recognise when it is under stress.”
Stephanie said apple trees had some
resilience and response strategies to stress and
could also acclimatise. Growers who understood
these natural responses could better target the
tools and resources at their disposal to achieve
the best yield/profit outcome.

Water stress sensitivity
While apple trees generally use water efficiently
and recover from moderate daytime internal water
deficits, Stephanie said there were key periods in
the growth cycle where adequate water was critical,
such as early in the season (first 40–50 days after
full bloom) during flowering, fruit set and cell
division; flower bud initiation, and the final phase
of fruit swell.
“Water stress affects fertilisation and cell
division, leading to lower yield and fruit size,” she
said. “The risk of stress early in the season is low,
but you cannot catch up later if the stress is lifted.
“Bud initiation in summer is very sensitive to
water stress. Bud development in late winter/spring
is less sensitive to low or moderate water stress,
but severe stress can lead to incomplete flower
development.
“Fruit growth can recover from low to moderate
water stress but is sensitive during the early and
final growth phases.”
Water stress would first affect vegetative
growth, leaves and shoots and then fruit growth,
which could be used strategically to limit canopy
growth in the period of rapid shoot growth, but
slow fruit expansion (in early summer).

Managing water deficit
Strategies for managing water deficits included
reducing demand and losses, using water more
effectively and choice of rootstocks.
Reduce water demand and losses by
–	Changing the microclimate - reducing
temperature and wind through the use
of shade netting;
–	Reduce evaporation from soil through mulching,
cover crop management, drip irrigation or
irrigation overnight;
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–	Reducing transpiration/leaf area by pruning
unproductive wood, removing limbs or in
extreme circumstances, cutting back to
rootstock;
–	Reducing the crop – fruit thinning (don’t remove
all due to impact on following season flowering),
thin for size and quality, parking selected
orchards with minimum water and focussing
on productive high-value orchards to ensure
get best financial outcome.
Use water more effectively by
–	Precise monitoring and scheduling – using soil,
tree and weather sensors and satellite imagery
–	Water budgeting and accounting – knowing
what water is available, planning precisely and
removing old and unprofitable orchards
–	Increase water productivity by focussing on
yield and profit per unit of water input
–	Reduce losses in on-farm system but upgrading
infrastructure and drainage.
Rootstock selection
–	Trees on dwarfing rootstock use less water
than those on more vigorous rootstocks and
rootstocks differ in their water stress sensitivity,
with some recovering better than others.

Heat stress/sunburn
Higher temperatures and more hot days are also
increasing the risk of sunburn, impacting on quality
and packouts. Weather, cultivar, exposure in canopy
and tree stress could all influence the risk of
damage, with red cultivars less susceptible than
Granny Smith or Fuji.
Stephanie said browning would occur at
fruit surface temperatures of 46–49°C and as fruit
surface temperatures could be 15°C higher than
air temperature, there was a risk of damage once
air temperatures rose above 32–35°C.
Ten minutes of fruit surface temperature
above 52°C was enough to lead to necrosis. Water
stress has been shown to dramatically increase
the risk of sunburn as it heightened the fruit
surface temperature.
Fruit grown in the sun could acclimatise
and be less susceptible to sunburn than fruit grown
in the shade and then exposed to strong sunlight.
“We have to avoid the sudden exposure of
shaded fruit at all costs,” Stephanie said. “Sudden
exposure will lead to sunburning, and is not
dependent on temperature. We need to get the
leaf to fruit ratio right.”

Heat stress sensitivity
Higher temperatures will impact fruit set, maturity
and season length, storability and dormancy.
As with water stress, Stephanie said a key
risk period was in the first 40–50 d.a.f.b where high
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temperatures impacted net carbon uptake and led
to high losses to respiration in young fruit.
“There is a significant effect on daytime carbon
balance in small fruit at temperatures above 30°C,”
she said. “This can limit fruit growth potential and
final fruit size.”
Although high light was part of the requirement
for red colour development, temperature fluctuations
could lead to a variation in colour and temperatures
above 30°C could cause bleaching.

Managing heat stress
Strategies for responding to increased light and
temperature include overhead evaporative cooling,
protective netting and cultivar selection, both the
use of improved red/blush cultivars less sensitive
to climatic fluctuations and the use of early or late
cultivars to avoid mid-season heat stress.
She said fruit colour was quite responsive
to changes in temperature and cooling treatments,
such as overhead water could lower surface
temperatures by around 10–15°C and stimulate
red colour, particularly if applied in the two to three
weeks prior to harvest, but this increased water use.
Medium to long-term planning for
replacement of trees with cultivars better suited
to gradual warming, but growers would need to
consider the implication of changing cultivars on
harvest dates and pollination if flowering timing
differed substantially from that of cross pollinators.

Beyond the farm gate
Stephanie said as climate change would impact
beyond the farm gate, a collective public-private
partnership approach would be needed to mitigate
the social and economic impacts of climatic events
on jobs, livelihoods and communities.
Included in this should be bringing climate
change risk into all spheres of investment planning
and establishing viable financial mechanisms to
incentivise proactive disaster risk management and
transition to resilience.
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Managing
climatic risks

russet in russet prone varieties. This cloudy
weather may also induce high post bloom fruit
drop. Periods of dry weather as harvest approaches
increase bird damage in crops as they look for
sources of water.
In colder climates, such as Tasmania, very
cool weather over harvest may suppress fruit colour
development in later varieties. There are also the
mild winter effects on dormancy and bud break
which I covered recently in this column.
The one thing we know for sure is that every
growing season will be different in regard to these
risks. When dealing with risk, control what you can
and proactively manage what you can’t.

J O H N W I LT O N – A G F I R S T

Climatic risk to pomefruit
crops comes in many
forms. The main ones
are frost, hail, wind,
flooding, drought and
high temperatures. These
are the obvious ones.

Hail

There are other, more subtle effects too which can
be put down to weather and climate patterns. For
instance, prolonged wet or cloudy periods at critical
phenological stages in the crop. Excessively warm
nights near or over the harvest period impact on
fruit colouring and maturity behaviour.
Pest and disease outbreaks are often linked
to particular weather conditions. For instance, apple
scab requires significant periods of leaf wetness
when fruit and leaves are immature in the spring.
Cloudy, rainy weather over the immediate post
blossom period from about 10 to 14 days after full
bloom (DAFB) through to about 30 DAFB induces

Figure 1: Hail net cover here
has been supported by the tree
trellis system which lowers
the cost of netting the orchard
considerably. Note the gap in
the net between the rows. This
gap is necessary for shedding
hail and assisting bees locate
themselves.

Figure 2: Bee working
blossoms under hail net.
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Australian fruit growers have had lots of experience
with hail, so have developed effective ways to
protect their crops from this hazard. Covering their
orchards with hail netting is now widely adopted
among Australian fruit growers.
As well as giving hail protection, netting
orchards also brings numerous other benefits and
contributes to managing other climatic risks such
as wind and high temperatures. Water use in netted
orchards is also lower due to less wind and lower
evapotranspiration rates. Netting also deals well
with the bird and flying fox predation problem. On
the negative side, hail netting adds extra capital
expenses to orchard development budgets and
has significant maintenance costs.
In locations where winter snow is likely, hail
nets have to be folded back until the snow risk has
passed. Pollination and fruitset may also benefit
through having hail nets open over the blossom
period. In this situation, it is important to close hail
nets quickly after blossom to give protection before
fruitlets become vulnerable to hail injury. Incidentally,
fruit crops have been lost from hail when closing of
hail nets have been delayed.

Pollination
It is more difficult to obtain satisfactory cross
pollination under hail net. Pollinator layout needs
to be more intensive, preferably in each row at 20
to 30m intervals because bees tend to travel along,
rather than across rows.
I also suspect that hail net design impacts
on bee behaviour under hail nets. We have observed
that bees may prefer to work under some types of
hail net, rather than in unprotected orchards. These
observations have been made where the hail nets
cover single rows with a gap between each row net
and the hives are located just outside of the netted
area. We think the bee preference for working under
net is because there is less wind there and less
wind chill to the bee, so they feel warmer.
Full hail net cover, including side netting
as well, certainly creates bee management and
pollination issues.
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Tree vigour
The netted orchard environment is more favourable
to tree growth so excess tree vigour can be a problem
under hail nets. More growth increases shading and
canopy density often leading to fruit quality issues.
There are reports of more bitter pit under net.
This is probably a tree vigour effect because
increased shoot growth pulls calcium which travels
in the xylem away from the fruit into the growing
shoot tips. Shading where canopies are dense can
reduce fruitset as well as suppress fruit colour
development towards harvest.
Chemical thinner response is more aggressive
in netted orchards so thinning strategies need to
be adjusted to avoid over thinning. Netted orchards
may need more attention to vigour management
than un-netted orchards. Reflective mulches are
often necessary under net to maintain good lower
canopy fruit colour.

significantly lower than in orchards outside of net.
Sunburn injury risk is also significantly lower under
net than in the open. These benefits are often
sufficient to justify the cost of netting.
As water supply for irrigation is a major
limitation in much of Australia, reducing the
farmed area to match irrigation water supply, then
intensifying production on that area, rather than
orcharding a larger area is the best long term option
for managing drought stress. Around 70 per cent
of orchard operating costs are fixed so your best
way to lower unit production costs and maximise
revenue is to increase yields and fruit quality.

Figure 3: This apple is
outside of the net and is
already beginning to show
bleaching out of colour due
to sunburn.

Pest and disease
Woolly apple aphid (WAA) have been reported to
be more numerous under hail nets than in orchard
blocks outside of nets. This applies to mites also,
so more pest monitoring may be required under nets.
On the other hand, where the net has
reasonably fine mesh, pests such as codling moth
may be less of a problem provided the pupae are
not over wintering within the net.
Humidity is higher in netted orchards, drying
is slower. These conditions favour fungus diseases
notably scab and possibly Alternaria and summer
rots. On the positive side, there is lower wind inside
netted orchards, so this gives more spraying
opportunities.

Figure 4: This apple is under
net and is showing no signs of
sunburn injury.

	
 Drought stress and high
temperature injury
These are major climatic risks in Australia and
forecast to increase with climate change. Netting
orchards is an effective way to reduce this risk.
Water requirements in netted orchards are

Now you have dug up the ORCHARD DATA?

What do you do with all the data from multiple sources?

How do you visualize, analyse and make use of all the data when & where you need it?

Siloed disorganised
Siloeddata
disorganised
stalling growth
data stalling growth

OR
Siloed disorganised
data stalling growth

A PA L.O R G.A U

		

AFG SPRING 2019

| 51

R & D D R O U G HT / C L I M AT E C H A N G E

R & D D R O U G HT / C L I M AT E C H A N G E

Figure 5: Do not abandon
injured crops. They are often
salvageable with appropriate
crop husbandry.

Figure 6: The bunch of apples
in Figure 5 after shinning
off the injured fruit. There is
still enough clean fruit for a
worthwhile crop.

Where PRD has been compared with regulated
deficit irrigation (RDI), early indications are that
apple fruit size and yields may be more likely to
be maintained under PRD than under RDI.
Pulsed irrigation, applying water through a
drip irrigation system will give water savings and
allow fertigation to be taken care of. Tree nutrition
to maintain tree growth and foliage during hot
weather maintains production and minimises fruit
sunburn problems without the need for netting
the crop. This may be a viable approach where
the expense of netting cannot be fully justified
for other risks such as hail. However, in the longer
term summer temperatures in many Australian
fruit growing locations are forecast to rise so more
robust sunburn protection will be required.
Managing both irrigation and fertiliser
inputs well is an essential part of making these
water saving irrigation techniques successful.
This requires regular crop monitoring for water
stress and nutrition, then making the appropriate
adjustments to irrigation and fertigation as required.

Mulching
Figure 7: Typical Red Delicious
frost injury. Note the russet
rings towards the calyx end of
the fruit.

Irrigation and nutrition
management
Once your water supply is secure, it becomes
possible to adopt very water efficient irrigation
methods such as pulsed drip irrigation or partial
root zone drying (PRD) techniques. These systems
need a secure water supply because tree root
systems become confined to their wetted soil area
so the trees will quickly succumb to drought stress
if the water supply is interrupted.
PRD is a recently introduced technique in
which only half of the plant’s root system is irrigated
at a time, then once the un-irrigated half has
dried out, irrigation is switched across to that side.
Relative to full irrigation this technique has potential
to halve water use, while maintaining fruit yield and
size, along with higher dry matter and sugar levels.
There is also some evidence that nitrogen and
phosphorus uptake is enhanced.
PRD has been widely adopted in the wine grape
industry, particularly in Australia where water savings
of 50 per cent have been reported along with less vine
vigour, improved fruit quality and yields maintained.

52 | A F G S P R I N G 2 0 1 9

Mulching along the row with straw or similar
materials, together with an irrigation system – such
as drip – supplying irrigation water under the mulch,
will conserve soil moisture and minimise irrigation
water use.
Mulching works by providing an insulating
barrier over the soil which lowers soil temperatures
and reduces evaporation from the soil surface.
Studies on the effects of mulching have shown that
over time soil water holding capacity will increase.
In areas where soil moisture holding
capacity is less than the surrounding soils, mulching
those areas will extend irrigation intervals required
to maintain soil moisture and even up water
requirement over the block, leading to more even
tree growth and cropping.

Thinning and crop loading
Crop loads drive fruit size. Sunburn problems
are also positively linked to increasing crop loads.
Setting crop loads conservatively and as early as
practical after flowering will capture the full crop
potential. There are now some very good thinning
tools available to achieve this objective.
Ideally fruit should be brought down to singles
so that if it is necessary to drop crop load further
later in the growing season once high temperatures
have arrived, this second thinning can be achieved
with minimal sunburn risk.
Apple trees are reasonably resilient when
it comes to drought stress. If trees begin to come
under drought stress, marketable fruit sizes can
be maintained by dropping crop loads down
to around 60 per cent of normal. This thinning
should selectively remove those fruits at high
risk of sunburn.
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Pit and blotch
Drought stress and high temperatures increase
problems with calcium related disorders such as
bitter pit and lenticel blotch and breakdown. This
is because during periods of stress, moisture is
withdrawn from the fruit to maintain leaf condition.
This moisture travels in the xylem and with it
calcium leaks from the fruit too. Photosynthates
from the leaves travel to the fruit in the phloem,
but calcium does not, so calcium which is withdrawn
from fruit to support the leaves cannot readily move
back into the fruit.
It is important that a robust calcium spray
programme is maintained through the season to
minimise bitter pit and blotch problems.

Figure 8: Some varieties may
show cracking or grossly
deformed, squat fruit. I have
been shown this type of injury
in Stanthorpe.

Cultivars and rootstocks
Looking into the longer term, changing varieties
and rootstocks from the heat sensitive ones we
rely on at present, such as Royal Gala and Fuji,
towards cultivars developed for hot climates such
as Cripps Pink, will improve the heat tolerance
of the crop.
There are now a number of breeding
programmes around the world focusing on
developing cultivars suited to higher temperatures.
In general, pears are more tolerant to higher
temperatures than apples.

Figure 9: Keeping the
orchard floor tightly mown
and free of weeds will reduce
frost severity.

Drainage and rooting depth
High soil temperatures increase drought stress
effects so if deeper rooting can be encouraged,
trees will be more resilient towards heat stress.
Deeper rooting will also increase rooting zone
volumes which means more available water can
be stored in the rooting zone.

Frost
Relative to many pome fruit growing areas
around the work, spring frost injury is less frequent
in Australia.
Climate change may advance budbreak in
some locations bringing flowering and fruitset into
a period when frosts are more likely to occur. It is
also possible that the weather will become more
erratic, increasing the risk of out of season frosts
occurring. The higher altitude inland areas such as
Batlow, Orange and Stanthorpe are prone to this
type of frost event.
Hail netting may give protection against
marginal frost events but is certainly inadequate
protection for damaging frost events where
temperatures are going to drop well into the
injury zone.
Occasional frosts, because of their erratic
nature and relatively low long term impact on
the orchard business, probably do not justify the
capital expense required to install a frost protection
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system. As most orchards have irrigation, using
sprinklers in particularly frost-prone parts of the
orchards may be the most cost-effective way to
manage frost, provided there is an adequate secure
water supply available. Where frosts are a regular
occurrence, frost fans are usually the most cost
effective solution.
If frosts occur, proactively manage the injured
crop to salvage its full potential.
Passive frost control measures such as
blocking cold air entry into the orchard and making
provision for cold air to drain away by opening up
gaps in shelterbelts in valley floors, will lower frost
severity. Keeping weeds down, and the orchard
sward well-mown, during the frost season will also
minimise frost effects.
Where under-tree sprinkling is used for frost
protection, the sward should be left long to provide a
large surface area for the sprinkled water to freeze on.
It is the freezing of the water that releases the heat
required to combat the frost. Under-tree sprinkling
will lift minimum temperatures by 1 to 1.5°C which is
often sufficient to avoid crop loss.
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MARCUS HARDIE AND NIGEL SWARTS

This study, as part of the apple and pear
levy-funded PIPS II Nitrogen fertigation project
(AP14023), aimed to determine the physical and
chemical attributes of typical apple-growing soils
in four regions.
Improved soil information is needed to
support growers to better understand and manage
their soil, nutrient and water resources, and to
assist with the development of perennial tree crop
decision support tools. This study measured and
reported on the condition of 31 soils including;
five sites in Tasmania, nine in South Australia and
New South Wales and eight in Victoria.
At each site the soil profile was exposed
to around 70 cm depth using a Dingo-powered
600 mm auger. The soil profile was described
for horizon layers, texture, colour and structure.
For each soil horizon, soil chemistry including
pH, cations, and nutrients were determined. The
water-holding capacity of the soil was determined
from intact cores brought back from each site at
the soil laboratory at University of Tasmania
UTAS (Figure 1).

Tasmanian Institute of
Technology (TIA), University
of Tasmania (UTAS)
Growers are welcome to
contact Nigel directly for
more details of the project,
or to be kept updated.

350
300
250
200
150
100
50
0
Unavailable

E: nigel.swarts@utas.edu.au

Readily Available

Drainable Porosity

Soil Moisture mm by Horizon: Yellow Dermosol
200

This data will underpin
the decision-support
tool SINATA…to provide
growers with the ability
to strategically manage
their irrigation and
nitrogen resources.
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Figure 2: Soil water
bucket concept
(http://www.intermountainfruit.
org/orchard-irrigation/swc).

0

B21

A1

B22

Soil Horizon

For each site we reported the drainable
porosity, readily available water content and plant
available water content for each soil layer, and the
soil profile as a whole. For example, we describe
the characteristics of a Yellow Dermosol in
Victoria (Figure 3).

Unavailable

Available – Tightly Held

Figure 4 (top): Total soil
water, Yellow Dermosol,
Victoria
Figure 5 (bottom): Soil water
in each soil horizon layer of a
yellow dermosol in Victoria

Figure 3: Yellow Dermosol
Victoria with soil horizons
identified in yellow.

Figure 1: Field sampling and
analysis. Note use of dingo
with 600 mm post hole auger.
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Available – Tightly Held

Contact: Nigel Swarts

Soil Moisture Storage (mm)

Despite the economic
importance of the
Australian apple
industry, little is known
about the condition,
characteristics and
properties of Australian
apple growing soils.

About the authors:
Marcus Hardie and Nigel Swarts

Total Soil Moisture: to 80cm depth: Yellow Dermosol

Soil Moisture Storage (mm)

Soil characterisation
and water use in
Australian apple orchards

Water is held within the pores and voids of a
soil in which the size of the pore or void determines
what that water can be used for. Large macropores
pores larger than about 30 um are visible to the eye,
these pores are responsible for infiltration, drainage
and oxygen supply, but do not tend to hold water
long enough for plants to use. The amount of water
held between 30um to 0.2 um pores or (between
field capacity and wilting point) is the plant available
water content (PAWC). The water held here is
described as readily-available water, which supports
plant growth and fruit development. However, water
held between the readily-available water content
and the permanent wilting point is less available
to plants and mostly contributes to plant survival
rather than growth (Figure 2).
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Readily Available

Drainable Porosity

Figure 4 shows that the Yellow Dermosol
holds a total of 324 mm soil moisture. However,
of this total moisture the amount of water which
is actually available to the trees (PAWC light green
and yellow bars) is only 167 mm, the moisture
used for rapid plant growth (readily available water –
light green bar) is relatively small at only 51 mm,
while 134 mm of moisture is too tightly held by the
soil and is not available to the tree (orange bars).
Comparison between the three soil horizons
(Figure 5) shows that most of the readily available
soil moisture is in the topsoil A1 horizon and the
second B (or B22) horizon, whilst around 22 mm
of the water in the A1 horizon and around 89 mm
of water in the B22 horizon was not available
for tree use.
These numbers, together with the soil
chemistry, indicate the topsoil (A1 horizon) appears
to be a bit compact with a bulk density of 1.37 g/
cm3 however all other measures indicate it to be
a very well-structured soil. The saturated hydraulic
conductivity at 500 mm/hr is excellent, and the
drainable porosity at 7.9 per cent is good and close
to the desired value of 10 per cent which is rarely
achievable in a clay loam. The structure of the B
horizons on the other hand are dense and have

low hydraulic conductivity, limited drainage capacity
and are highly likely to become waterlogged in
winter, as indicated by the pale-yellow colours and
presence of mottling throughout the B horizons.

	So how can this information
be used by growers?
By calibrating this data with soil moisture data,
growers can know when, how much and for how
long to irrigate to supply enough water to meet
tree demand.
This data will underpin the decision-support
tool SINATA, a major output of the fertigation
project, which will incorporate tree size, age and crop
load with modelled environmental and climate data
to provide growers with the ability to strategically
manage their irrigation and nitrogen resources.
The soil data will be available on the APAL website,
in the SINATA decision-support tool or please
contact Nigel Swarts at nigel.swarts@utas.edu.au
for more information.
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The effect of light on
new pear cultivars
Pears have been declining in popularity in recent
years, but new blush varieties offer opportunities
for an image makeover and a revival in fortunes.
The physical appearance of a piece of fruit provides
the all-important first impression on the consumer.
When it comes to purchasing pears, one of the
most critical physical attributes according to
consumers, is colour. Understanding how colour is
impacted by changing exposure to light is therefore
key to making that all-important first impression
one that spares no blushes.

Picture 1: Aluminium shade
on individual fruit blocks
out direct sunlight.

A subsequent experiment examining the
effect of pear shading and re-exposure to sunlight
was conducted during the 2018/19 season on the
commercially-released cultivar ANP-0131 (marketed
as Ricó®) in the Experimental Pear Orchard at
Agriculture Victoria, Tatura. Sample fruit was
chosen on the west arm of an Open Tatura trellis
between a height of 1.2 – 1.8 m. The treatments
included a control (pears fully exposed for the
duration of the experiment) and 10 shading
treatments of varying length applied at different
stages of fruit development. Pear shading was
achieved using aluminium umbrellas above
individual fruit (Picture 1). The timing of treatments
was measured in days after full bloom (DAFB):

Red colour in pears
Red colour in pear skin is attractive and a highlymarketable trait, with the pigments responsible
for red colour in fruit (anthocyanins) also known to
exhibit a wide range of health benefits. New blush
pear cultivars developed through the Australian
National Pear Breeding Program (ANPBP) provide
a chance to reinvigorate the pear market, both
domestically and internationally — provided that
there is adequate coverage and quality of red blush
on the fruit at harvest. In order to maximise the
economic viability of blush pears for the grower,
Agriculture Victoria Research initiated a project
through the Agriculture Infrastructure and Jobs Fund
to better understand how and when pears develop
red colour. While the underlying mechanisms of red
colour development are well understood for apples,
there is still a way to go with pears.

1.
2.
3.
4.
5.

The role of light
Different pear cultivars are not uniform in their
seasonal patterns of colour development and
their colour responses to environmental stimuli.
Light is either an absolute requirement for, or
enhances the synthesis of, red pigments in fruit
peel. However, high levels of solar radiation can
induce the degradation of pigments due to high
fruit surface temperatures. With 90 per cent of
Australia’s pears currently grown in the high-light
environment of the Goulburn Valley, Victoria, the
response of new pear cultivars to solar radiation
is of significant interest.
The quantity of light penetration in the tree
canopy (and therefore the amount reaching the
fruit) changes throughout the growing season.
The growth of vegetative shoots results in shading
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Control (fully exposed)
Permanently shaded (28 – 175 DAFB)
Long shading (28 – 133 DAFB)
Medium shading (28 – 92 DAFB)
Short shading periods (approx. 3 weeks each)
(i) 28 – 49 DAFB
(ii) 49 – 70 DAFB
(iii) 70 – 92 DAFB
(iv) 92 – 112 DAFB
(v) 112 – 133 DAFB
(vi) 133 – 156 DAFB
(vii) 156 – 175 DAFB

Picture 2. CIE Lab
Colour Space.

Acknowledgement:
This project is currently in its
second year and is funded by
the Victorian Government’s
Agriculture, Infrastructure and
Jobs Fund of the Department
of Jobs, Precincts and Regions
(DJPR).

Figure 1 (top): Effect of shading and exposure
on a* value (red colour) in ANP-0131 (Ricó®) over
the growing season.
Figure 2 (bottom): Effect of shading and
exposure on hue angle in ANP-0131 (Ricó®)
over the growing season.
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	The dynamics of
blush development
Shading of ANP-0131 resulted in the same basic
responses as for ANP-0534. That is, fruit that
were shaded responded with a decrease in a*
(decrease in red colour) and an increase in hue
angle (movement away from red colour). All
shading treatments of ANP-0131 up until the final
three weeks before commercial harvest date (154
DAFB) resulted in a total loss of red colour, indicated
by a negative a* value and very high hue angle
(Figures 1 and 2). Fruit that was shaded in the three
weeks just prior to harvest (Treatment 5(vi); shaded
133 – 156 DAFB) maintained some red colour.
This is in contrast to the effect on ANP-0534, which
showed complete loss of red colour with shading
at any stage of the growing season.
In ANP-0131, red colour was regained
when shade was removed, regardless of the fruit
growth stage. By commercial harvest there were
no significant differences in a* value between the
control treatment and other short treatments that
had had at least three weeks of re-exposure to
sunlight (treatments 5 (i)–(v)). In comparison, the
cultivar ANP-0534 did not achieve adequate red
colour recovery when shaded in the period six to
three weeks before harvest (equivalent to treatment
5 (v) 122-133 DAFB).
ANP-0131 fruit that was shaded for longer
periods of time (nine and fifteen weeks), and
re-exposed for at least three weeks, was still able
to recover red colour. Permanently-shaded fruit
remained without red colour. Exposed ANP-0131
fruit that was left on the tree after commercial
harvest continued to improve in blush. With this
cultivar, blush can develop sufficiently late in the
season, providing sun exposure is maintained
prior to harvest.

Commercial
harvest

a* — Longer shaded periods

40

a* value

MADELEINE PEAVEY

The experiment extended three weeks
beyond the optimum time of commercial harvest
to observe the effects when fruit is left on the tree.
The colour of the red blush was assessed using a
spectrophotometer to measure two objective colour
parameters: a* value (indicates colour on a scale of
green to red) and hue angle (indicates the colour
location on a 2-dimensional, circular colour wheel).
These measurements were taken approximately
every three weeks on all the sample fruit. These
parameters can be represented on the CIE Lab
colour wheel (Picture 2). To put it in perspective, a
higher positive a* value means “redder” colour and
a lower hue angle indicates a location on the wheel
closer to red (0°).

Shaded 28–92 DAFB

Permanently shaded

Control

a* — Short shaded periods

40
30
20
a* value

Agriculture Victoria
Department of Jobs,
Precincts and Regions
(DJPR)

and subsequent summer pruning leads to higher
exposure. A preliminary experiment performed on
the cultivar ANP-0534 demonstrated a highly
dynamic response to the application of shade
followed by sunlight exposure. Shading during the
early and middle parts of fruit growth resulted in
complete loss of red colour, with red colour restored
within three weeks of re-exposure.
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How to make
pears blush

R&D BLUSH PEARS
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Orchard implications
Light exposure and canopy penetration are constant
considerations for orchardists with regards to timely
fruit ripening and colouring. And rightly so, judging
by the results of this experiment. Now, it’s about
getting down to the specifics and figuring out the
best balance of orchard design and management
and choice of plant matter to bring out blush in a
pear. There are many methods already in use to
enhance light distribution in the canopy, such as:
–	utilising 2D training systems such as the
Open Tatura trellis
–	optimising tree planting density and leader
spacing
–	north-south row orientation
–	selection of dwarfing rootstocks
–	avoiding oversupply of nitrogen
–	the use of reflective mulch, and summer
pruning and regular removal of water shoots.
Whether the implementation of all these methods
is beneficial towards blush development is yet to
be seen.

How much is too much?
While exposure to sunlight is essential to the
development of the blush colour prized by
consumers, a concern, due in part to the soaring

R&D DORMANCY

levels of solar radiation in this part of the world,
is that too much can lead to colour bleaching
(Picture 3) and sun damage.
Bleached colour appears to eventuate
as a combined effect of high exposure to solar
radiation and high ambient temperatures heating
the fruit surface and leading to anthocyanin
degradation. Another possible risk factor for
sun damage is the sudden exposure to high
levels of light of heavily shaded fruit that are
lacking in protective pigments. Anthocyanins
behave like a sunscreen on the fruit peel, protecting
the surface from sun damage. It is suspected that
sudden exposure of fruit to high levels of solar
radiation (from adjacent fruit falling or pruning
close to the fruit) may be one mechanism for the
development of sun damage. One way to mitigate
sun damage or bleaching would be through the
use of shade netting to reduce and diffuse the
sunlight entering the orchard. However, the
alterations in the quantity |and quality of light
entering the orchard may be detrimental to blush
development. A retractable netting system could
be used advantageously in this instance by being
opened closer to the harvest date if colour is
lacking in the fruit and extreme heat or hail events
are unlikely to occur. More research is needed into
the optimum netting colour, material and weave
density for blush pears.

Addressing low
winter chill in apples

Picture 3: Bleached
colour in the cultivar
ANP-0534.

BETTER CROPS.
BETTER VALUE.

Check out pages 30-33 of the Winter 2019
edition of Australian Fruitgrower to see how
Chloropicrin can benefit your orchards!

08 8347 3838 | trical.com.au
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Results

CAMILLA HUMPHRIES

The trial was able to effectively demonstrate the
relationship between chill unit accumulation and
relative green tip dates. The early Erger® application
was the only treatment that had a significant effect.

How dormancy breaking sprays
can be used to assist with orchard
management during mild winters.

Flowering impacts
The earlier Erger® spray advanced full bloom date;
flowering starting five days early with full bloom
six days earlier. Flowering was also more uniform
throughout the tree, whilst the later Erger® spray
applied delayed full bloom.

During milder winters, dormancy-breaking
sprays are used to help with the metabolism
of carbohydrates when adequate winter chill
(< 600 Richardson Chill Units for apples) has not
been met. Inadequate winter chill leads to delayed
and prolonged uneven flowering. As green tip date
is variable between regions from season to season
and difficult to determine, timing of the dormancy
breaking sprays were based on accumulated RCU
calculated from 1 July.
This trial, which was conducted at Launching
Place in the Yarra Valley, July 2018, is an extension
of the work previously done in Queensland,
Tasmania and Western Australia, to gain more of
an understanding on winter chill accumulation in
the southern Victorian apple growing region.
Previous work by Heidi Parkes, of Department
of Agriculture and Fisheries (DAF), Queensland, Susie
Murphy-White, of Pomewest, WA, and Sally Bound,
of University of Tasmania (UTAS) has examined
the effects of dormancy-breaking sprays: Waiken™,
Dormex® and Erger® on green tip dates, flowering
window and harvest timing in Gala apples. In these
trials Dormex® showed the greatest advancement
on flowering and harvest in Western Australia and
Queensland when compared with other dormancy
breaking products. However, the active constituent
of Dormex® is hydrogen cyanimide, which has
known risks for plant and human health, and
therefore alternative products are needed and
were tested in this trial.
The aim of this trial was to compact the
flowering period of Scifresh (marketed as Jazz™),
and thereby bring forward the harvest date. The
trial also investigated how these changes impacted
on orchard management and fruit quality.
Two commercially available dormancy breaker
products were used, Erger® and Waiken™.
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Front Line Adviser
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Figure 2: Photo taken 1
October: Erger® treated (top)
at 80 per cent bloom and
Control (bottom) at
40 per cent bloom.

Figure 1: Treatment list.

Dormancy-breaker product information
Erger®

Waiken™

Active
constituent

250g/l decanol alkoxylate
(fertilizer adjuvant)

388 g/l methyl esters of fatty
acids

Product rate

5l/100l water (5% v/v)

4 l/100l water (4% v/v)
@ 1000l/ha

Application
timing

35 days prior to green tip
(754 richardson chill units)
and

34 days prior to green tip
(926 richardson chill units)

40 days prior to green tip
(920 richardson chill units)
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Key findings

Percentage flowering post 800 RCU application

Percentage Flowering

100

86

80

–	Flowering was advanced and more compacted
–	Fruit set was earlier and the fruitlets were more
even in size. Secondary thinning sprays were
consequently more effective.

37

40
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20

Advantages for earlier Erger® applied 40 days before
green tip date:

21
10
26th Sep

1st Oct

–	Harvest date was advanced and more compact.
This allowed harvest to be completed within the
ideal maturity window. This is likely to improve
fruit quality and storability.

8th Oct

Assessment Timings
Control

Erger

Final comments
Fruitlet sizing
Fruitlet size was advanced and more even in the
earlier Erger® treatment indicating a more advanced
fruit set compared to the untreated control.

–	The trial highlighted the importance of timing
of dormancy-breaker sprays. Every season is
different and will impact on bud burst and
flowering dates. Growers are encouraged to
monitor and record:

Figure 3: Percentage
flowering for the early
application.

Fruit quality
Dormancy-breaking sprays’ effect on fruit quality
remains unclear, however the high starch index
measured for the earlier Erger® treated fruit indicate
that the fruit were more mature than the fruit not
treated with a dormancy-breaking spray.
Implications for orchard management
and harvest timing
The earlier Erger® treatment brought forward the
harvest date by four days and was more condensed
finishing within a 13-day period compared to the
control which was over a 17-day harvest window.
The other treatments had no effect over the
control (Figure 4).

Blk

1

2

(a) 	Localised chilling data. Use the Chill
Calculator website to access and accurate
local winter chill data. https://hort-science.
shinyapps.io/ChillCalculator/
(b)	
Green-tip (budburst) dates.
Collecting this data over time will provide
more reliable guidance as to the need for
dormancy-breaker sprays and then the best
timing of application for optimal effect.

Figure 4: Results summary.

Treatment

Application date

Green-tip date

Full
bloom date

Harvest
start date

Harvest
finish date

Erger®

01/08/18

10/09/18

30/09/18

17/03/19

30/03/19

10/09/18

06/10/18

21/03/19

08/04/19

Control
Erger®

14/08/18

19/09/18

06/10/18

21/03/19

17/04/19

Waiken™

15/08/18

19/09/18

06/10/18

21/03/19

17/04/19

18/09/18

04/10/18

21/03/19

17/04/18

Control

What’s in a
Queensland
Fruit Fly trap?
BRONWYN KOLL

A suite of tools is required
for effective Queensland
Fruit Fly (QFF) prevention
and management in a
fruit production system

Whilst orchard hygiene, M.A.T. (attract and kill male
lures) and regular protein bait sprays are important
factors for QFF control, traps are one of the tools
farm managers also opt for, but which trap?
What role do the traps play in QFF
management?
Traps are mainly used as a tool to monitor QFF
population trends or in the role of early detection.
When used in a grid, QFF traps can be used to
observe general pest pressure over a given area or
from a certain direction. Traps can be used to help
prove QFF absence! The number of QFF in the traps
can be tracked over time and farm management
actions can be reviewed or altered to reduce the

The earlier Erger application
was the only treatment that had
a significant effect.
®
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What type of trap do I need?
How are they used?
Traps are often a small container or sticky panel,
brightly coloured, and hung in a warm yet shady
location like a tree at about 1.5m high. They are
based on a fly attractant (lure), and a kill method.
Traps provide the grower with the ability to count
the catch at regular intervals. Attractants are usually
based on the release of odours and visual cues.
Attractants include a para-pheromone option
(males only), a food source (male and female)
or some mimic ripe fruit (females). Each type of
attractant has its advantages. Lures are attractive
according to a fly’s gender, age, sexual maturity
and reproductive stage. Three types of kill methods
include the use of insecticide (synthetic or organic),
a body of liquid (that the fly drowns in) or a sticky
surface, to capture the pest.
Using a variety of traps is one way to capture
knowledge about the whole fruit fly population
at a given time or over the season.
Traps do not replace the need for fruit
inspections. It is important to consider what
other attractions are in or around the orchard at
the time of observing the trap counts and making
management decision. These “real” attractions
could be distracting the flies from the surveillance
traps. Ripe fruit in an orchard, naturally occurring
para pheromones and protein food sources on
leaves in the bush are “the real thing” when it comes
to fruit flies! All practices to reduce fruit fly impact
need to be used in a collaborative way to achieve
good area wide management!

About the author:
Bronwyn Koll is the Yarra
Valley Regional QFF Coordinator, delivering the Yarra
Valley QFF Action Plan for the
Victorian state-wide program
Managing Fruit Fly in Victoria
2015–2020.

Acknowledgement:
Bronwyn’s role is funded
under the Victorian
Government’s Managing Fruit
Fly-Regional Grants program.

Trap Type

Action

Use

Notes

Male lures

Traps contain a para pheromone
scent that attracts male QFF
to a trap.

Monitoring QFF populations
over a wide area.

Best used in a “grid”
(multiple male lure traps).

Early detection.

Inspect regularly all year.

Some population reduction.
(M.A.T. is used to achieve this
on a commercial scale).

Change lure every three months.

Some monitoring (as part of a
complete program). Population
reduction. (Particularly pre and
post fruit harvest)

Proteins are attractive to immature
stages of the adult fly – those that
require protein to reach sexual
maturity.

Feeding lures
Acknowledgements
A special thank you to Heidi Parkes, Senior Horticulturalist
from the Department of Agriculture and Fisheries, Queensland
who assisted with providing the Richardson Chill Unit Model
adapted from DAF and for sharing her research findings to
assist with the methodology and background information
for the trial. Thank you to David and Sue Finger for agreeing
to host the trial at their orchard and for the help from his
workers who conducted the spray application and assisted
with fruit monitoring. Thank you to Valagro for providing the
trial product Erger® and to Susie Murphy-White Project Manager
for Pomewest, Western Australia for her advice and guidance.
Finally, thank you to Paul Selleck, Senior Pome Fruit Agronomist
at E.E. Muir and Sons for his expertise in apple nutrition and
for assisting with field data collection.

QFF population. Traps are also useful in backyards
as one of the management tools, particularly where
the use of other control options may be limited.

Traps attract flies with odours
of decomposing and fermenting
proteins and ammonia compounds.

Often used in protocol monitoring.

Adult flies will also feed on proteins.
Can attract other fruit flies.
Oviposition lures
(egg laying lure)

Traps attract females that are
looking for ripe fruits to lay eggs
(visual element and a fruit odour).

Some monitoring (as part of a
complete program).
Preventing fruit being damaged.

Best used preharvest.
Can attract other fruit flies.

Population reduction.
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COMPILED BY DR GORDON BROWN

Nursery
Seed stratification
Syria: The optimal seed stratification requirement
of apple trees varies between 60 and 90 days at 4°C
depending on varieties being germinated.
Nitric oxide releases seeds from dormancy
Poland: Nitric oxide treatment of apple embryos
stimulates their transition from dormancy to
germination and this is associated with a reduction
in abscisic acid (ABA) hormone levels.

Production
Pollination and fungicides
Turkey: Pollen germination of apples was
found to be inhibited by the fungicides captan
and azoxystrobin but not by mycolobutanil .
Carbon fixation
China: In a Fuji apple orchard the rate of carbon
fixation per tree over a day reduces from 10 to 3
moles with increased cloud cover (a mole of carbon
equals 12g).
Weeds reduce apple yields
Turkey: Research has shown that apple yield
in a high density orchard is adversely affected by
increasing completion from weeds.
PGR effects on pear fruit quality
Bosnia-Hercegovina: GA4+7 with BA applied
at full bloom on pears improved fruit size while
Prohexadione-Ca applied at the same time had
no effect on fruit quality.
Preharvest oxalic acid application to pears
Turkey: Preharvest applications of oxalic acid
on Asian pears is more effective than GA3 for
producing lighter coloured, greener fruit with
higher levels of phenolics at harvest.
Potassium and drought
China: Potassium uptake in apples under
drought conditions is dominantly through specific
potassium transporters which if upregulated may
improve growth and yield of apple trees under
dry conditions.
Improved apple fruit set
Brazil: In warm climates application of the
growth regulator thidiazuron to ‘Gala’ apple trees
at full bloom improves fruit set.
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Improved pear fruit set
Brazil: A single application of AVG (60 mg/L)
just after full bloom on ‘Rocha’ pears improves
fruit set and yield with no impact on fruit quality
or return bloom.
Organic production and dried apples
Bulgaria: Organic apple production has been
found to increase fruit pectin production and
reduce fruit anthocyanin production in dried fruit.

Research snippets are
sourced from abstracts of
published scientific papers
collated in the CAB direct
database. To get the abstract
related to any snippet,
contact Gordon Brown on
gordon@
scientifichorticulture.com.au
or 03 6239 6411.

Cold hardiness of apple rootstocks
Iran: M9 rootstocks are hardier than MM106,
M26 or B9 when exposed to soil temperatures
of ‐5°C during winter

Virus infection of Korean pear trees
Korea republic: Apple stem grooving virus
infection of pear trees in South Korea is extremely
common and typically between 70 and 100% of
orchard trees.
Organic control of black spot and
powdery mildew
Romania: In organic apple production the
combination of potassium bicarbonate + wettable
sulphur significantly reduces black spot and powdery
mildew compared to other organic treatments.

Postharvest

Pollination allele associated with red flesh colour
Japan: An analysis of 13 red fleshed apple
cultivars found that all expressed the S3 pollination
allele which is closely linked to the red fleshed gene.

Sulphite film extends cut apple life
Argentina: The use of soy protein based films
containing sulphites on fresh cut apples extends
their shelf life.
Apple cider vinegar has medicinal properties
Bosnia-Hercegovina: Traditionally produced
apple cider vinegar has been confirmed as having
antibacterial activity making it a useful ingredient
in natural medicines.

Pests and disease
Fungicide costs using disease resistant apples
Romania: The fungicide cost for 10 year old
disease resistant varieties Ariwa, Golden Lasa,
Goldrush, Enterprise, Inedit, Iris, Luca, Real, Rebra,
Redix, Remar, Saturn, Voinicel was half that needed
for conventional cultivars.

Greg’s Quiz

Biocontrol of Fireblight
Spain: Lactobacillus plantarum has been shown
to colonize and survive on pear plants and when
applied in combination with lactic acid provides
multibarrier biocontrol control of fireblight.

Question 1

Protected cultivation of pears
China: Pear trees grown under rain shelters
had reduced incidence of fungal diseases, delayed
defoliation, reduced flowering but increased fruit
set and yield.

What is the name of a leaf’s internal (ground) tissue?

High banana prices good for apple and pear prices
China: In China, the prices of apples, pears and
bananas have a positive influence on each other
due to strong substitutability between them.
Attapulgite against patulin in juice.
China: Patulin contamination from blue mould
infection of apple and pear fruit used to make
juice can be eliminated by absorption of patulin
onto attapulgite.

!
Visit APAL’s website to find
the original research papers.
www.apal.org.au.

TSS is a poor indicator of apple sweetness
Italy: TSS is poorly related to consumer
perception of sweetness which is positively
affected by volatile esters and farnescene.
Wild red fleshed apples
China: The phenolic composition and antioxidant
activity of a wild Chinese red-fleshed apple is
extremely high and the health benefits, novelty
and attractiveness is appealing to consumers.
Anti-bacterial coatings on fresh cut apples
Portugal: Alginate edible coatings with eugenol
applied to fresh cut apples reduces the survival of
Listeria and Salmonella bacteria on the fruit.

Crossword
1

True or False Statement
In times past, walnut and elm trees were tapped to produce
a sugary syrup from their sap.

2

3
4

Question 2

Multiple Choice

5
6

A: Cortex
B: Cuticle
C: Cambium
D: Mesophyll

7

8
9

Question 3

Anti-insect nets reduce postharvest rots
Italy: The use of anti-insect nets also reduces
the incidence of three postharvest rot fungi
during storage.

Multiple Choice
One of the oldest companies still in business in the USA,
this 200-year-old and family-owned fruit tree nursery merged
with Miller Nurseries in 2013?
A: Hilltop Nurseries
B: Van Well Nursery
C: C&O Nursery
D: Stark Bros

Apple necrotic mosaic virus
Korea Republic: Apple necrotic mosaic virus
has been detected in apple trees for the first time.

10

Question 4

11

Multiple Choice

Organic production does not improve
apple pollination
Sweden: Organic apple production enhances
the presence of predators in the orchard which
suppresses pest pressure but has little benefit
on insect based fruit pollination.

Which of these old apple varieties is a red-fleshed type?
A: Nonnetit Bastard
B: Cockpit Improved
C: Bloody Ploughman
D: Red Royal Limbertwig

Question 5

Multiple Choice

Yeast control of fruit rot
China: The yeast Sporidiobolus pararoseus
directly inhibits Penicillium expansion germination
and stimulates apple fruit defence mechanisms
resulting in a reduction of blue mould fruit rot.

Which country has the highest production of pears in Europe?
A: Italy
B: Spain
C: Portugal
D: Poland
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Across
3. 	______ trees is one option for maintaining trees during severe water shortages (7).
5. 	New _____ varieties offer an opportunity for a pear image makeover (5).
6. 	The time to start preparing for access to China is ___ (3).
7. 	Jon Durham and Harvey Giblett were both recipients of the _______ Achiever award (8).
9. 	Imported status denotes a level of food ______ in China (6).
10. 	This Australian native can cause significant damage to apple crops (6,3).
11.	Timing is important in the application of _________ breaker sprays (8).

Down

Answers: Q1 – True. Q2 – D: Mesophyll. Q3 – D: Stark Bros.
Q4 – C: Bloody Ploughman. Q5 – A: Italy.

International
apple and pear
research update
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1. 	_______ man, and Grower of the Year, Jason Shields (7).
2. 	Use of this can reduce water use and boost packout as well as protecting the crop (7)
4. 	Soil profiles will underpin the development of the ______ tool (6).
8. 	A ______ update session will be held on 14 October at the MCG (9).
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Grower
R&D Update
14 & 15 October 2019
Melbourne Cricket
Ground (MCG)

Explore the latest thinking on
protected cropping, water efficiency,
pollination, sensor mapping,
biosecurity, fruit fly monitoring
and the Mastrus wasp trial.
Why attend?

Ticket prices

High-calibre agenda:
World-renowned researchers and
fellow growers will challenge your
thinking on orchard management
techniques.

Members:
$120 + GST and booking fee

Unparalleled networking:
Connect with 80+ growers and
researchers throughout the day
and enjoy a behind the scenes
tour of the MCG, finishing up with
a drink at Stumps Bar.

Non-Members:
$150 + GST and booking fee
Special Offer:
Stay on for Future Business
workshop for an additional $30
Register now:
www.apal.org.au

News you can use:
Our packed agenda will provide
you with the R&D insights and
first-hand perspectives to drive
change in your orchard.

Future Business
Workshop

Why attend?

Ticket prices

Attend this half day workshop if you’re
interested in taking control of your
business’s energy usage and costs
while optimising the systems you’re
currently using.

Members:
$50 + GST and booking fee
Non-Members:
$80 + GST and booking fee

