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CEO REPORT

Determining our
own transformation
P H I L I P T U R N B U L L – A PA L C E O

Proﬁt based
Based on reports of growers and packhouse
managers suddenly ﬁnding themselves ‘uninsurable’,
an early priority for Future Business has been to
conduct a feasibility study into self-insurance
structures, such as a Discretionary Mutual Fund,
to help control and manage burgeoning insurance
costs. Work will continue into 2020 as we consider
the appropriateness of this model.

Growers at the centre
Once an area of under-investment for APAL, industry
advocacy shifted up the proverbial gear this year,
funded by the proceeds of our commercial business.
Access to water, a National Netting Program
(netting funding for SA and Vic was announced in
late Nov – see page 5), reforms to visas, biosecurity
and extensive work to improve market access, have
all received positive engagement from growers and
government alike, and APAL will keep pressure on
these schemes well into the new year.

A new year – and a new decade
– bring with them a sense of
Future-focused
energy and opportunity as we In addition to the new Young Leaders’ Network and
refreshed Industry Forum and Grower R&D Update
plan for how we will build on
events, APAL has been working steadily to secure
what we have achieved in the growers a higher return for Australia’s most-produced
apple. The premium, pre-pack concept aims to
past year in the year to come. differentiate ‘export quality’ Pink Lady® apples
2019 has seen the ﬁrst phase of APAL’s ﬁve-year
Industry Strategy to rebuild export excellence, build
industry intelligence and data, lift industry capability,
and bolster sustainability. There’s undoubtedly a
long way to go, but it’s important to recognise and
celebrate some of the milestones that indicate
we’re headed in the right direction:

Industry driven
Backed by grower demands for an industryinclusive marketing strategy and structure, the 2019
establishment of a Strategic Marketing Panel (SMP)
represents a fundamental shift in the way your
marketing levy will be invested in the future.
Meeting for the ﬁrst time in October, the SMP
now comprises APAL, Hort Innovation, as well as
industry and FMCG marketing expertise. Selected
through a competitive process, Cameron Carter –
Seeka Australia, Mitchell McNab – HV McNab & Sons
Orchards and Nardia Stacy – Executive Manager,
PomeWest, will provide that much needed, nextgenerational industry input to the SMP.
It was abundantly clear to all at our ﬁrst meeting
that the disconnect between favourable marketing
and media metrics, and real behavioural change at
the cash register, cannot continue. By the time of
publication, the SMP will have met again to commence
the planning work on a genuine marketing reset.
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from everyday Pink Lady in the domestic market.
Sub-branded “John’s Pick”, the pre-pack debuted
for a six week pilot this spring.
On the brink of a new decade, I am certain
of one thing: 10 years from now, the apple and pear
industry will operate completely differently. Climate
change, artiﬁcial intelligence, robotics, big data and
genomics will have completely transformed the
way we work today. Whether this is good or bad,
proﬁtable or not, will be up to all of us – growers,
packhouses, researchers, exporters and us here
at APAL – to determine.
My warmest wishes for a safe and happy
Christmas and productive start to harvest 2020!

$18.6m
Federal netting funding
announced for SA/Vic
growers

(Federal Government announcement
27 Nov 2019)

$300k

Amount of matching funding
available to eligible growers
(Federal Government announcement
27 Nov 2019)

90%

Class 1 packout of best Pink
Lady blocks
(Orchard Business Analysis Report 2018
and 2019 Forecast)

68%

Class 1 packout of model
orchard
(Orchard Business Analysis Report 2018
and 2019 Forecast)

A tour of the MCG rounded
off events at the Grower R&D
Update in mid November.
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$18.6m for Vic/SA
netting funding

Australian pears
head to Thailand

Apple and pear growers in Victoria and SA will soon
be able to access funds to install new or replace
damaged netting, as part of a broader federal
government injection to support agriculture.
Minister for Agriculture, Bridget McKenzie
committed $14.6m to the trial in South Australia,
and $4m in Victoria in late November.
APAL CEO Phil Turnbull welcomed the news:
“This is the kind of positive and practical assistance
from government that will meaningfully assist
growers to protect their crop – and their livelihood.
“Netting is the only real solution for providing
shade and protection against hail or frost. Netting
also serves as a humane deterrent against ﬂying
foxes and birds, and can reduce an orchard’s water
requirements by up to 20 per cent through reduced
evaporation.”
While the scheme has been conﬁrmed for
Victoria and South Australia, APAL Government
Relations spokesperson, Jeremy Griﬃth, said APAL
is lobbying to extend the scheme to all apple and
pear growing regions.

Australia’s pear resurgence took another step
forward in October with the departure of the ﬁrst
mixed container of Goulburn River Gold® and Rico®
branded pears bound for Thailand.
“Rico® are one of the premium-branded
Australian pears launching in Asia as part of our
renewed focus on export,” says APAL Industry
Services and Export Manager, Justin Smith.
Accompanied by a quirky marketing
campaign and featuring the tagline “Finally a pear
with personality”, it is hoped that Rico® will appeal
to a whole new generation of pear eaters, with its
appealing bright red blush helping it to stand
out on-shelf.
The inaugural Thai shipment comes after
a concerted drive by APAL to generate interest in
Rico® and Goulburn River Gold®, ﬁrst revealed at
Asia Fruit Logistica 2018. A subsequent visit by key
Thai retailers to APAL in early 2019, organised by
AusTrade, formalised the export opportunity.
Growers selected Goulburn Valley based
Seeka Australia as their sales and marketing
representative for the campaign, conﬁdent that they
would be able to tailor an export programme to suit
the their needs.
Showcasing both pears at the Taste Australia
pavilion at this year’s Asia Fruit Logistics, Seeka
Australia successfully approached Thailand’s largest
supermarket chain, Tops, to launch both brands in
their higher tier outlets. AFG

Cameron Carter on the
Seeka stand at Asia Fruit
Logistica in September.

APAL welcomes
new technical
manager
APAL is delighted to welcome Rosalie Daniel to the
role of Technical Manager – Future Orchards®.
Rose joined APAL in October and many of
you will have already met her at the Growers R&D
Update or during the recent round of spring Future
Orchard walks.
Rose has spent the last eight years as a plant
pathologist at NSW Department of Primary Industries
(DPI), where she has combined her signiﬁcant
academic background, including Bachelor of
Agricultural Science and a PhD, with ﬁeld-based work.
“It was Rose’s combination of capability
and ﬁeld experience that set her apart during the
interview process,” said Justin Smith, APAL Industry
Services and Export Manager.
“Her breadth of experience advising on matters
ranging from disease management options through
to providing data to inform policy development, will
be invaluable to APAL and our members.”

A PA L.O R G.A U

Rosalie Daniel

Rico®’s tongue-in-cheek
branding and striking blush
promises to stand out well in
Asia where Seeka’s Cameron
Carter says pears’ sweet and
juicy taste proﬁle are
especially well suited to
consumer preferences.

AFG SUMMER 2019

| 5

ORGANICS

Tasmania organic grower
Robin Dance.
Photo: Fred and Hannah

Surging secondary
market spurs on
organics
Half a decade ago, the organic industry in Australia was a niche market
filled by a few passionate disciples and some early adopters who saw a
profit potential. Fast forward to today and growing consumer demand
for both fresh and processed product has seen buyers seeking not only
record levels of first class fruit but also paying eye-opening prices for
organic second-grade fruit.

By Alex Wisdom – APAL

ORGANICS

It’s 1997, and Synergy Farms at Yarrawalla
in northern Victoria has a problem: their
conventional apple orchard has a bad case
of black spot. Nothing is working, and the only
advice the consultant can give is that they purchase
a fortune in chemicals in a bid to save the crop.
A friend says otherwise. They’ve heard of a Chinese
remedy that involves spraying lime onto the trees
to change the pH of the leaves. Synergy owners
Sue Bennett and Brian Smith are willing to give it
a shot.
It works.
The lime is applied once a year, and black
spot has not been a problem since. Synergy’s path
to full conversion takes another three years, but
by 2000 Sue and Brian have converted their entire
10-hectare orchard to organic.
Since then, Sue says the orchard has taken
“time, energy, and money”. Organics is far from the
easy path; from the expense of pheromone ties for
codling moth to the labour-intensive thinning that
leaves enough shade to prevent sunburn and
removes excess fruit that would prevent all the
fruit produced growing to a saleable size. Organics
brings plenty of challenges. So was it worth it?
“We would never go back,” she said. “It’s not
even a consideration. We wouldn’t be interested in
applying conventional chemicals and wouldn’t see
any value returning to conventional. Part of our
consideration in starting the orchard was to help
us feel proud of the food we produce.”
A key part of the value proposition for
organic orchards lies in the expanding secondary
market. In the past, secondary apples would go
to cattle feed, but in 2018 Synergy farms sent over
50 per cent of its fruit to processing.
According to a 2019 Market Report from
Australian Organics, the industry is now worth
$2.6 billion, with much of this due to a 13 per cent
rise in exports in 2018. But with export access to
China for first class apples not yet a reality, how
can exports be rising so fast?
The answer comes back to second class
apples in the form of processed and value-add
snacks. Apples are a key ingredient for current
high demand products like fruit pouches for kids’
lunchboxes, soups, juice, and baby food. These
products have export access into China where
first class apples do not.
Simorne Banicevic, Business Development
Manager at South Australian-based Australian
Organic Ingredients, is primarily focused on second
class apples to the point where the company’s
eventual goal is to source apples grown specifically
for the secondary market.
“Up until two years ago everyone was using
imported product for processing, but our own
organic growers produce plenty,” she said. “The
market for first-class organics is not as big, and a
good crop can deflate the price much faster than
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the conventional market, so it makes sense to
grow specifically for the export opportunity.”
Announcing a decision to pack all its
conventional fruit with Goulburn Valley-based
Plunkett Orchards, NSW grower and exporter
N&A Group announced recently it would be
concentrating on expanding its Batlow organic
operation. In Victoria, M Edwards & Sons has
been a major organic packer for 20 years, while
Lenswood Co Op packs organics for South
Australia growers.
In 1997, across the Bass Strait from Synergy
Farms, Andrew Smith also made the decision
to convert his orchard to organic and pursue
secondary and value-add markets. Not only has
R&R Smith pushed boundaries in the sector and
won plenty of awards, including APAL’s Innovative
Marketing award at the Industry Forum in June,
but Willie Smith’s Organic Cider is a household
name across Australia.
Grant Newbon, Sales and Packhouse Manager
for R&R Smith, has been in the position for nearly
three years and has worked in the industry for 37,
ever since he was thirteen. For him, the numbers
in organics add up.
“Sizes that don’t meet Woolworths’ spec
used to get sold for 25 cents a kilo or $100 a bin for
juicing. Now we get substantially more than that,”
he said.
In Grant’s short time in organics, R&R Smith
has grown considerably to supplying over ten
wholesalers.
“We’re always trying to find new outlets for
our fruit, and we feel we can do the best job in the
country,” he said.

Converting to organics
has taken time, energy and
money, but Sue Bennett
(pictured) and Brian Smith,
Synergy Farms, would ‘never
go back’ to conventional
farming.
Photo: Greg Scullion/
Newspix
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STOPIT provides a safe source of food-grade calcium. These high quality,
flowable formulations are easy to measure, pour and mix and contain all
the necessary wetters and stickers for optimal uptake. Even better, they
are compatible with a wide range of crop
protection products for easy, one-pass
application. Visit yara.com.au for more
information about integrated crop nutrition
programs from Yara, the world’s leading
fertiliser company.
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ORGANICS

Where do I start?
The first step on the path to organics is certification.
Australia has a number of certification bodies, the
largest two of which are the National Association
for Sustainable Agriculture Australia (NASAA)
and Australian Certificated Organic (ACO). The
length of the conversion process depends on the
conditions of your property and your chemical
history, but on average it will be a 36-month process
up to 24 months of which can be retrospective
depending on your level of documentation.
The process differs slightly between bodies,
but the general three-step process consists of:
– Reading through standards and speaking with
a certification body about your orchard.
– Working with your chosen certification body
to form a day-to-day organic management plan,
including collating records on spray programs,
soil applications, water records, fertigation,
and your harvest record.

Nicole Giblett, Newton
Orchards, WA, said organic
Royal Gala was “the best fruit
we’ve ever grown”.

After 24 years as a conventional grower
Robin now manages 6,500 trees over four
hectares and produced 35 tonne/hectare (t/ha)
in his first year of organic production with the aim
to have above 80 per cent first grade pack out.
Advances in organic products means there’s now
a product for almost everything, and yield doesn’t
have to suffer.
“When I started looking into organics,
we had lime-sulphur and some mediocre kelp
products,” Robin said. “Ten years later we have
over 40 specific products available, including
fertilisers, trace elements, biological insecticides,
and even herbicides.
“There’s no commercial product that doesn’t
have an organic counterpart, except chemical
thinners. For grass and weeds some people use
sheep, but I let wallabies in to eat the weeds, then
get the dog to chase them out when they start
nibbling on the trees.”
“The actual soil looks healthier. The worms
have come back.”

– Applying for an official audit which will grant
certification if successful.
APAL Director Scott Price manages R&R
Smith’s recently-acquired Rookwood orchard and
is currently in his second year of conversion, with
one more remaining, but can already attract an
‘in-conversion’ premium.
“There’s a bit of pain in the conversion
process,” Scott said. “But I’m comfortable going
down the organics road.”
“Before the start of the conversion process,
you need to do some general housekeeping, like
getting rid of all your chemicals. Give them to
your neighbour.”

No half-measures
Scott is adamant that the decision to go organic is
one you seize with both hands.
“You go straight into organics,” he said. “If
you’re going to bite the bullet, bite the whole bullet.
The conversion years are hard if you’re doing the
whole orchard, but if you only did a section the
logistics would be a nightmare.”
Fellow Tasmanian organic grower Robin
Dance, of RM&JL Dance, grows organic apples
and blueberries and works for EE Muir & Sons Pty
Ltd trading as Serve-Ag. He has seen the ups and
downs of the industry, such as changing varieties
and falling conventional returns. For Robin, it
made sense to make the switch to organic.
“I kept up with the R&D over the last 10 years
and found that with the new products coming
online that, in terms of IPM and other things, what
we were doing with conventional was already close
to organic anyway,” he said. “And now the organic
specs from the retailers are as high as conventional
specs too.”

A PA L.O R G.A U
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What are the challenges?
Organics presents its own problems, a key one
being the inability to use efficient conventional
chemical thinning products requiring thinning to
be done by hand, leading to much higher labour
costs overall.
“Starting in the third week of November,
labour costs become huge,” said Scott. “The biggest
challenges are those labour costs, diseases like
black spot, and IPM problems like codling moth.
Even with the newer products, you have limited
solutions. There is a big extra cost to going organic.
“Constant spraying means our diesel usage
has gone way up too,” Scott said. “We are using
double the diesel.”

Without the benefit of soil balancing agents
and protective fungicides, organic crops are
especially vulnerable to soil and fungal disorders.
Australia has a mixed bag of natural conditions
on this front; drier conditions reduce the risk of
fungal load, but soils tend to be poorer.
“Conventional problems like hail still exist as
well,” said Scott. “It’s a very interesting challenge.”

Choose your site

Healthier soil and more worms
at Robin Dance's Tasmanian
orchard.

Across the country, Newton Orchards at Manjimup,
in south west Western Australia, first started to
think about organics after Harvey Giblett returned
from an APAL conference in Melbourne inspired
by a speaker to have a go. Newton converted one
of their orchards from 2008–2012 and managed it
organically until 2017 when a scab outbreak forced
them to return it to conventional use to protect
neighbouring orchards.
WA presents its own challenges. While
Tasmania has problems with black spot, Manjimup
is prone to outbreaks of the aggressive kikuyu
weed known for sucking nutrients from everything
else. Growing organics also requires “a passion for
IPM”, which involves some out of the box thinking.
“You have to be invested personally,” said
Newton’s Marketing Manager Nicole Giblett.
“We grew some native species as a natural
barrier. That was one of the tricky parts.
“It’s so site-specific. Get your soil nutrient
analysis done before selecting your site. Don’t
use old spud ground, or old anything ground.
If possible, use virgin soil.”
While European certification can require
the organic orchard to have been grown from
young trees, Nicole recommended converting
a conventional orchard once the trees are
established if aggressive weed control would
be a key site issue.
“It’s basically impossible to grow trees
organically from scratch in an orchard with kikuyu,
even up to the wire on the trellis. That was the
biggest learning – if we’d known about the process
we wouldn’t have started with a young orchard.”

Have a market in mind
Newton Orchards grew organic Royal Gala, which
had a 95 per cent organic pack out and was “the
best fruit we’ve ever grown”. They sold the firstclass apples direct to retailers and a small number
of wholesalers and couldn’t keep up with the
voracious demand.
“We couldn’t have grown enough, we
certainly didn’t come up against a cap in demand,”
she said. “The marketing was great. We went in
under Woolworths’s Macro brand, which was
immediately successful.”
According to Nicole, less vegetative growth
improved the colour and eating quality, and the
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first-class apples earned significantly more per
kilo and enabled “really valuable marketing
pre-planning”.
“We were so proud of our organic orchard,
and it also helped tell ‘the story’ around our care
in growing our conventional fruit. It builds trust
for Australian food branding,” Nicole said.
For Robin Dance, the existing Tasmanian
market was an opportunity waiting to be seized.
“One of the reasons I went organic is that
I had a packing shed in mind, and a market,” he
said. “I spoke with Andrew Smith before I went
into conversion, so I didn’t go in blind and made
sure I had a place to take my fruit. That’s my advice:
make sure you have a supply chain in place. Go
and talk to your local fruit packers and make sure
they will take it, and that they have certified
organic facilities.”
“Do your own research. Make sure there is
a market and you’ve got the right varieties. You
have to have what they want, at a high standard.
I believe growers are becoming more
knowledgeable with growing practices and some
well-kept secrets, and this, alongside ongoing
research, will lead to organics becoming a major
supplier in food production.” AFG

Bellamy's Organic uses 100pc
Australian apples in its range
of fruit snacks and pouches.

Useful resources:
Australian Organics, the
peak body for organics in
Australia:
https://austorganic.com/
Australian Certified
Organic, an Australia-wide
certification body:
https://aco.net.au
National Association for
Sustainable Agriculture
Australia:
https://www.nasaa.com.au

Made to cut. Made to last.
FELCO 211

high–performance lopper

Quickly cut through the day

NEW

•     
•  
•    
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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E info@felco.com.au

W felco.com.au

Felco Australia Pty Ltd

23 Manton Rd, Oakleigh South, Victoria
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BMSB: Global spread of
exotic stink bug calls for
extra vigilance this season

Be alert, but not alarmed
Know what to look for
Practise good orchard hygiene

A L I S O N B A R B E R – A PA L

The rapid spread of the exotic pest brown
marmorated stink bug across the northern
hemisphere is putting unprecedented
pressure on Australia’s biosecurity defences.
While authorities work hard to keep this
unwanted pest out, growers need to know
what it looks like and be ready to respond
if an outbreak occurs.
When you are next at a computer, take ﬁve minutes
to ﬁnd and watch a YouTube segment Stink Bug
Hunters in Italy. It’s a short video, but it packs a pretty
powerful punch.
As New Zealand Professor Max Suckling
turns over the leaves of pears and kiwi fruit in Udine
in northern Italy, ‘hunting’ is a major overstatement
of what’s required. You don’t need to hunt for bugs
that are swarming in the traps and up the trees,
laying eggs under the leaves. They are everywhere.
“What damage have you seen here on different
crops?” Max asks local Plant Health Service oﬃcer
Iris Bernardinelli. “On pears, almost 100 per cent
damage,” she replies.
100 per cent.
Meet the brown marmorated stink bug (BMSB:
Halyomorpha halys). According to Australia’s Inspector
General of Biosecurity Dr Helen Scott-Orr, efforts
last year to keep this exotic pest out of Australia
‘stretched Australia’s border biosecurity system close
to breaking point’. This year is expected to be worse.
Native to Asia, the BMSB is currently
establishing itself as a serious horticultural pest
across the globe, ﬁrst appearing in the USA in the
1990s, in Europe in 2007 and more recently in Chile.

Keep the Exotic Plant Pest Hotline
number 1800 084 881 handy

So severe was the impact of BMSB in Italy
this season that growers abandoned affected crops
and the country’s entire pear crop was declared at
risk. Even under netting losses of 30-40 per cent
were reported.
Robert Wiedmer, Technical Coordinator at the
Northern Italy-based extension group Beratungsring,
and a guest speaker at the Autumn Future Orchard
walks here in April, told AFG that from a ﬁrst detection
in 2012 and ﬁrst reported damage in 2014, BMSB
had spread across the entire country, where it has
no native predator, with the majority of the damage
recorded in the northern fruit-growing regions.
“The bug is now found all over Italy,” he said.
“The ﬁrst damage was observed in Emilia Romagna
in 2014, and since then the infested area has
expanded every year and the damage has increased.”
BMSB feeds on just about any agricultural and
horticultural crop you can think of with a host range
of over 300 plants ranging from stone and pome
fruit, cherries, tree nuts, citrus, berries, kiwifruit,
tomatoes, capsicum and other vegetables to corn,
soybeans, cereals and cotton and ornamentals.
In Italy Robert said pears had proved
particularly attractive.
“This is why the damage to pears is particularly
bad and has led to total crop losses in some cases
this year,” he said. “The losses also depend very much
on the location of the orchard. The damage to apple
crops is lower.”
“The damage is currently being assessed;
however, it can be assumed that several 100 million
euros (100m Euro = AUD160m) in losses were
incurred this year.”

Top 10 pest and rising

Adult BMSB.
Photo: Kristie Graham, USDA
ARS, Bugwood.org

12 | A F G S U M M E R 2 0 1 9

Key points

BMSB is yet to establish in Australia, where it
currently sits at number 10 on the High Priority Pest
list for apples and pears.
Biosecurity response consultant at research
group cesar Dr Jessica Lye predicts that when the
list is next revised BMSB will move up due to its
rapid spread across North America and Europe, its
wide host range, ability to wreak economic havoc
and incredibly effective habit of hitchhiking all over
the globe.
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Holding back a rising tide
The 2019–20 Australian BMSB high risk season
kicked off on 1 September and runs to 31 May, a
period which coincides with the north hemisphere
winter months in which it hibernates.
So far this year there have been 54 detections
of the pest and in early December a ship carrying
3500 cars and heavy machinery was turned back
after bugs were found aboard.
The numbers of BMSB reaching Australian
borders have been steadily rising since it was ﬁrst
detected here in large numbers in 2014–15 in vehicles
and machinery shipped from the United States. It is
inevitable that some bugs will sneak through.
BMSB has been detected post-border in WA,
QLD, Vic and NSW on three occasions in 2017–18
and eight in 2018–2019, triggering prompt eradication
responses by state governments. The bug has also
been found in SA hiding in imported goods and
picked up by border controls in Tasmania. As
weather warms up Victoria and WA have ongoing
surveillance around detection sites from last season
to conﬁrm all bugs have been eradicated.
Compounding the challenge of the rising
BMSB population is the seasonal behaviour of this
bug which effectively means it goes into hiding and
hitchhikes around the globe. A voracious feeder
during the warmer months, it clusters and hibernates
in large numbers during the cooler months, sheltering
in out of the way places.
Electrical equipment, bricks, agricultural
machinery and parts, a mini bulldozer, shrink-wrap
terracotta pots, household goods and furniture, air
conditioning brackets, pumps, lawnmowers,

A PA L.O R G.A U
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The risk to agriculture includes not only crop
losses - which based on world-wide experience can
run to 80 per cent - but also major challenges to
Integrated Pest and Disease Management (IPDM)
programs, possible market access issues and the
economic impact of any control zones and movement
restrictions imposed in response to outbreaks.
In an interview with Good Fruit Grower
magazine in March this year, Greg Krawczyk,
entomologist at Pennsylvania State University’s
Fruit Research and Extension Centre in Adams
County said the use of broad-spectrum chemistry
in response to BMSB in the US had wiped out natural
predators of secondary pests such as woolly apple
aphid, scales, mites and aphids, populations of which
had then escalated and impacted crops as a result.
“We really messed up the whole integrated
pest management system we had before,” he said.
As well as being an agricultural pest, BMSB
is also a major public nuisance pest, seeking shelter
in homes and buildings, vehicles and sheds, often in
large numbers, where, true to its name, it produces
a foul smell if crushed or disturbed. If once
established in cities and towns, experts argue
it will be near impossible to eradicate.

Season (September – September)

...in December a ship carrying
3500 cars and heavy machinery
was turned back.
computers, books and personal items shipped by
sea and by air are just some of the places these
bugs have been found.
On arrival at Australian shores, bugs emerge
from hibernation, hungry and ready to seek out food.
The Australian Government declared the USA
a target risk country for BMSB after the 2014–15
season. Italy was added in 2017–18 as detections
on goods from Europe increased. France, Georgia,
Germany, Greece, Hungary, Romania and Russia
joined the list for 2018–19, a season which saw a
near doubling in live interceptions (Figure 1) and the
turnback of two ships after live bugs were discovered
on board.
This season there are 32 countries categorised
as target risk including the United States, most of
Europe and Canada. A 33rd, Japan, is subject to
heightened vessel surveillance only.
The Australian Government, working with the
New Zealand Government, has signiﬁcantly ramped
up risk management measures for this season
targeting cargo imports from high risk countries.
Detector dogs have been trained in Australia to
detect BMSB in high risk imported machinery,
with other measures including mandatory offshore
fumigation, onshore treatment and random pest
inspections. Vessels with goods deemed high risk
that turn up untreated, or on which bugs are found,
will – as in the case of car and machinery cargo
ship in December – simply be turned away.
Government and industry are also engaged
in ongoing risk analysis and research into new ways
to respond to, detect and manage the threat posed
by the global expansion of BMSB.

Figure 1: Number of live
BMSB incidents by season
and continent, 1 September
2004 to 7 May 2019.
(Source: Effectiveness of biosecurity
measures to manage the risks of
brown marmorated stink bugs
entering Australia, Inspector General
of Biosecurity)
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What can growers do?
Nymph showing characteristic
white bands on legs, antenna
and along edge of body.
Photo: Gary Bernon, USDA
APHIS, Bugwood.org

Adult Brown Marmorated
Stink Bug.
Photo: David R. Lance, USDA
APHIS PPQ, Bugwood.org

When they hatch, BMSBs are
brightly coloured, black and
reddish-orange and remain
clustered about the egg mass.
Photo: David R. Lance, USDA
APHIS PPQ, Bugwood.org

Be aware
Arguably the most important action growers can
take is simply to be aware of the risk, what the bug
looks like and what to do if you spot it – contain it
and contact the Australian Exotic Plant Pest Hotline
on 1800 084 881.
The high-risk period runs until May and females
emerging from hibernation can deposit eggs within
two weeks.
Growers should be particularly cautious if they
have imported machinery from overseas or used
shipping containers direct from port, and consider
keeping tracking information for reference if an
incursion does occur.
A big challenge for Australian growers is that
there are a large number of Australian native stink
bugs which are similar to BMSB, and cause similar
damage to fruit. It is important to know what you
are looking for, but not to be alarmed until absolute
identiﬁcation has been established.
The adult has a brown ‘shield’-shaped body,
the colour of which varies but is generally mottled
with a reddish tinge. It can be distinguished from
native stink bugs by the distinctive white banding
on its antennae and the outer edge of its body.
Eggs are laid in clusters of 25 to 30 on the
underside of leaves. They are light green to white in
colour, and barrel shaped.
There are very good identiﬁcation guides
– for both BMSB and native stink bugs – available
for download online (see resource links below).
Print them out and pin them in a prominent place
with the Exotic Plant Pest Hotline 1800 084 881.

Fruit damage
Damage can appear as necrotic spots, dimpling and
brown corky spots in the ﬂesh which can be mistaken
for calcium disorder.
“There is ongoing work overseas to better
understand what these salivary toxins are doing,”
Jess Lye explains. “When it is feeding it essentially
liquiﬁes the surrounding tissue.
“Someone might notice the pierce holes, or
you might see the bug clustering on apples, but it is
the brown corking that is really noticeable when you
cut into the fruit, as well as sunken areas on the skin.”
Note: native stink bugs cause similar damage,
so it may be necessary to catch the pest to be sure
which is responsible.

Practise orchard hygiene

Arguably the most important action growers
can take is simply to be aware of the risk
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Practise good on-farm biosecurity. Don’t just let
anyone into your orchard. Check your property,
equipment, vehicles and crops regularly for BMSB
and other unusual plant pests and diseases. If you
receive a container of equipment, or a package from
overseas, consider the risk and inspect it.
In spring, summer and potentially autumn,
BMSB will seek out ripe/ripening fruit to feed on,
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aggregating on leaves and fruit. BMSB prefer edges
of crops and orchards, so focus on these areas
when conducting visual surveillance. Most damage
occurs in early summer, but may only become
noticeable coming into harvest.
BMSB have been found to be particularly
attracted to ornamentals including Tree of Heaven
(Ailanthus altissima), Princess tree (Paulownia
tomentose), Magnolia and Chinese pistachio, so
if you have these trees, keep an eye on them also.
Check under leaves for juveniles and eggs.
Adults are attracted to light, so check around any
outdoor lighting in the evening. Note that this pest is
very sensitive to movement and will drop to the ground
when disturbed. Regular visual surveillance appears
to be the most effective approach to ﬁnding this pest.

Setup surveillance
Logistic centres, packhouses and areas close to
businesses that handle a high volume of goods
from overseas may wish to take the precaution
of monitoring during the high risk season. There
are a number of lures and sticky or pyramid traps
available from overseas companies online – Trece,
AgBio and Alpha Scents – though growers need to
be aware prices and effectiveness varies.
The APVMA has approved six permits for use
of lures and further details are available on the APAL
and APVMA websites.
The WA Department of Primary Industries and
Regional Development has a simple online video and
fact sheet on making a home-made light trap for BMSB.

BMSB-free a status worth
preserving
If BMSB does get in and cannot be eradicated,
growers, like their overseas counterparts, will ﬁnd
ways of managing it. At the extreme end the
hazelnut-growing South Caucasus state of Abkhazia
encourages the public to catch them by hand, offering
a bounty of 1000 rubles (AUD $22) per kilogram of
bugs – in the ﬁrst year they collected ﬁve tonnes.
Ten years after BMSB became established in
the USA, growers say they are learning to manage the
bug with monitoring and threshold spraying, alongside
biological controls and attract-and-kill strategies.
Pest and disease technician Elizabeth Mace
of Goulburn Valley-based GV Crop Protection said
Australian growers are already managing native
pests, such as the harlequin beetle, that exhibit
similar behaviour to BMSB.
““It is not as scary as it seems,” she said. “There
are practical solutions available, such as vigilance,
weed management and spot spraying. There are
always challenges in farming, it is how we respond
and approach these challenges that make Australian
farmers leaders in IPDM solutions.
“But chemistry is a fall-back strategy.
“Surveillance and prevention is the best
outcome.” AFG
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It is how we respond and approach these
challenges that make Australian farmers
leaders in IPDM – Elizabeth Mace

Top and right: Italian
apples and pears showing
BMSB damage.
Photo: Robert Wiedmer,
Beratungsring, Italy.
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Eyes wide open: learning
from the US experience
DR HUGO BRITT

Virginian apple grower and stink bug
survivalist Bill Mackintosh has some practical
steps Aussie farmers can take to prepare
for BMSB, should it breach the significant
biosecurity measures in place to keep it out.
“You Australians will be in a better position with
BMSB than we were in Virginia. You’re going into
this with your eyes wide open.”
Bill was working as a consultant on Virginian
orchards when he began to see a strange trend.
From around 2001, fruit in the southern parts of
the state was showing signs of what appeared to
be a calcium deﬁciency, but something didn’t add
up. “We just assumed fertility was out of whack;
or something amiss in the balance of nutrition. But
the injury was exactly the same in a light and heavy
crop year – we were seeing what appeared to be
calcium disorder on fruit even when the crop was
big and the tree was vigorous.”
For Bill, this was enough to cause concern.
“I was bringing fruit to the researchers at Virginia
Tech for 8 to 10 years, but it was an uphill struggle
– it took a long time to convince others that this
wasn’t a calcium deﬁciency.” One client told Bill that
if he didn’t ﬁgure out what the problem was soon,
he’d be ﬁnished. “He was losing 40 per cent to 50
per cent of his pack out, and we still had no idea
what was causing the injury,” Bill said. “We were
really starting to worry.” Even when Bill began to
suspect an insect, he never spotted BMSB during
the day as they are mostly active at night-time.

About the author:
Dr Hugo Britt
DisContent

Eventually, researchers at Virginia Tech realised
that the BMSB was the culprit, and it has since
become one of the most thoroughly-studied pests
in the Mid-Atlantic area with a multi-million dollar
federally funded research program.
Forewarned is forearmed. Bill offers his tips
on what to do if Australia does experience a BMSB
outbreak.

Be aware of the border effect
If your area isn’t attractive to BMSB, you may never
have a problem.
In Washington State, Bill points out: “They’re
growing apples in a desert.” A lack of woodland
around orchards means they rarely have a problem
with BMSB, but if they do, they can control them
with pesticides once, and they’re done. In heavilywooded Virginia the BMSB population outside the
orchard cannot be controlled as the state is full of
plants that are attractive to stink bugs.
In the US, BMSB are attracted to tree of
heaven or any ailanthus, locust trees, any legume
such as soybeans or anything that has a pod. If
there is an outbreak of BMSB and you have any
of these trees on your property, Bill recommends
removing them if possible.

Varieties

Virginian farmer and consultant
Bill Mackintosh said it took
nearly 10 years to pin the
damage observed on apples
in the US to the BMSB.

The NSW DPI produced a
public awareness video after
brown marmorated stink bugs
were detected in Sydney in
late 2017.

Without advocating cutting back on any particular
variety of apples to reduce exposure to BMSB, Bill
has some observations to share.
“Some varieties are more attractive than
others. BMSB seem to like Pink Lady, while Fujis
also show damage but not as much as Pink Lady.
Earlier varieties like Gala don’t seem to be as
affected, but this may not be due to the early pick
– Red Delicious are picked only three to four weeks
after Gala and they’ll have damage while Gala
has none.”
If researchers can ﬁnd out what it is about
Galas that make them unattractive to BMSB, we may
be able to impart that quality to other varieties.

Warmer winters will help
BMSB thrive in Australia
Pesticides aside, the best defence against
BMSB is a cold winter. Virginia has colder average
temperatures in winter than most of Australia’s
growing regions, which means Australia may not
get the beneﬁt of BMSB numbers dropping off in
the colder months.

The samurai wasp
A very effective natural predator of BMSB is the
samurai wasp, or Trissolcus japonicus. These
pinhead-sized wasps destroy 60–90 per cent of stink
bug eggs in Asia. Research is underway to release
large numbers of samurai wasps in the US and
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Europe to protect crops. Rigorous risk management
processes in place around biological control agents
in Australia mean developing a bio-control program
plan for the samurai wasp, or alternative native
predator, would take some time.

– Fenpropathrin (Danitol)

Trapping for monitoring

Timing

The ﬁrst step, says Bill, is just knowing that they’re
there. “You don’t need to panic until you’ve actually
seen them in the traps,” he said. In Virginia, growers
use clear plastic fencing cut into squares and
impregnated with a pheromone to draw BMSB in to
count the population. Sticky traps in trees or pyramid
traps are also effective for monitoring populations.
Bill personally hasn’t done any netting due to its
cost, although he believes BMSB could be netted out.

If you have confirmed the
presence of BMSB
Attract and kill
Once you do see proof of BMSB, one option for
growers is to “attract and kill”. “It looks a bit like
deer netting,” Bill explains. “We impregnate it with
pyrethroid and use a pheromone to draw BMSB in.
It works, but it’s still being ﬁne-tuned. Higher nets or
screens up to 15 feet (4.5m) show a lot of promise.”

Pesticides
BMSB are more resistant than other pests because
their proboscis is long and thin, and goes right
through the skin of the fruit, bypassing the pesticide.
Bill has found the effectiveness of pesticides (some
of which are available in the US but not Australia)
to vary greatly in effectiveness*.

Highly effective
– Bifenthrin: Kills and keeps BMSB out for 7 days
or so. Downside: kills off mite predators and
beneﬁcials that keep scale and other pests in
check.
– Dinotefuran

– Endigo
*Note: Opinions on the effectiveness of the above
products are those of the interviewee, not APAL.

If BMSB arrives in Australia and is present in your
orchard:
– Spring feeding from overwintering adults is
conﬁned to areas near their overwintering sites.
– During cell division, fruit can regenerate and
overcome BMSB feeding injury, so it may not
be necessary to spray until after cell division.

Resources:
Which bug is that?
Identification of BMSB

– Begin weekly monitoring no later than 40 days
after petal fall and control measures 50 to 60
days after petal fall.

The Biosecurity Portal –
portal.biosecurityportal.org.
au – has BMSB resources
linked from its home page
including DAWR’s
identification guide, which
covers other similar bugs.

Key takeaways
– If it looks like calcium deﬁciency, it may be
BMSB, particularly if the crop is good or the tree
is vigorous.

Information, fact sheets, and
videos on BMSB are available
via a quick link on Agriculture
Victoria’s website
agriculture.vic.gov.au

– Be aware of the plants and trees BMSB are
attracted to.

Protect your farm
Download a free Farm
Biosecurity Planner from
farmbiosecurity.com.au/
planner or get the
smartphone app from
farmbiosecurity.com.au/
farmbiosecurity-app.

– Mild Australian winters may not be cold enough
to impact on BMSB numbers.
– The samurai wasp is an effective natural
predator, but not present in Australia.
– Attract and monitor populations of BMSB with
pheromone traps.
– Attract and kill BMSB with pyrethroid-impregnated
screens.

Current responses
The National pest &
disease outbreaks site
– outbreaks.gov.au– has
information about BMSB
and current responses.

– Research the effectiveness of pesticides on
BMSB before use.
This is an abridged version of the report of a videolink
presentation by Bill Mackintosh to the APAL Grower R&D
Update in Melbourne on Wednesday 13 November. The
original is available on the APAL website. AFG
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Hail
The South West corner of WA was hit with hail
between 31 Oct – 1 November, the product of a
sudden cold front. Susie Murphy White and I have
been busy investigating the damage and measuring
the impact. At the time of writing, it appears that
this bout has mainly affected two orchards west
of Manjimup. The overall impact to next year’s crop,
we believe, will be fairly minimal as netting (both
permanent and drape) appears to have protected
most orchards.
It was heartening for us to receive such
empathy from our counterparts in the east, on the
news of our ‘hit’. We are particularly grateful for the
support we received especially from the APAL staff
and Susie Green, CEO of the Apple and Pear Growers
Association of SA, who know only too well the
devastation caused by hail. It’s also good to know
that learnings are there for us to source if need be
– a big thank you to those people who were on the
phone checking if we were ok. All we can hope is
this is all nature has to throw at us; spring weather
can be so unpredictable.
This type of incident also proves that protective
cropping can make a major impact, and has certainly
made the difference in this case, which strengthens
the case for the National Netting Program initiative.

Quality improvement
With the 2019 marketing season nearly over, we are
excited to report that our minimum standards initiative
this year has resulted in a marked improvement in
the quality of WA Gala, Granny Smith and Pink Lady
apples. Of the 113 samples collected at wholesale,
82.3 per cent of samples passed the minimum
brix speciﬁcations. Of the 163 samples at retail,
85 per cent of samples passed. We are now looking
to build on these results next season by further
encouraging the supply chain to engage with and
support this initiative.

APAL R&D Update

Before the hail
Flowering was a week to 10 days early this year,
with most of the bloom presenting in early-mid
October. Spring conditions have been cool, and

we had an average chill, however rainfall is less
than desirable. This will not be a major issue for this
season, however if the trend continues, the situation
has the potential to affect supply in future seasons.
Pollination and spraying opportunities for thinning
came in time with some warm weather recorded in
late October.
Susie Murphy White, our technical project
manager, reports the opportunity to map ﬂower
clusters on an ANABP 01 block was made easier
this season at Ladycroft Orchard, Manjimup. A visit
in October by Aaron Rodwell of Aero Vines, using the
Green Atlas cartographer (see below), was timely,
and demonstrated an eﬃcient way to map clusters
and identify differences between upper and lower
canopies in the rows. Other uses for this technology
may include fruit mapping in the future.

A demonstration of tree
canopy mapping using the
Green Atlas Cartographer took
place in Manjimup in October.

We were pleased that our WA-based project for
Cold chain disinfestation and quality management of
Bravo™-branded apples for market was chosen to be
presented to industry at APAL’s recent Grower R&D
update. The project, managed by Dr Francis Delima,
is due for completion in mid-2020. The results of the
data collected, we hope, will assist gaining access
to currently quarantined premium markets.

Promotions
By all accounts, the Pomewest apple promotion
at the Perth Royal Show was a massive success.
This year was one of the best on record due to the
fabulous weather and the position of the stand in
the regional agricultural display in the Centenary
Pavilion. An estimated 10,000 people sampled the
Bravo™ apple and we twisted our way through 5000
Bravo™, Pink Lady and Granny Smith ‘slinkiﬁed’
apples. This event would not have been possible
without the support of Hort Innovation and we
thank and acknowledge them for their continued
sponsorship of this activity.
I would like to take the opportunity to wish the
industry and stakeholders the best for the Xmas and
holiday season and a prosperous 2020, on behalf
of the committee and staff of Pomewest, and the
growers in WA.
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New South Wales
KEVIN DODDS & JESSICA FEARNLEY

Orange
Drought conditions have not changed in the last
few months, with only a few rainfall events providing limited moisture for soil proﬁles. Lack of run off
in the area means storage levels remain low coming
into the start of the growing season. Growers are
using skills and practices from previous droughts to
help manage these dry conditions. With blossoming
now wrapping up, growers are preparing for thinning
to reduce crop load to combat the predicted ongoing
dry conditions.
Work is now underway on the local Future
Orchards demonstration trials, which include the
use of mulch to promote strong growth in young
trees and a fruit quality/crop load demonstration
(Figure 1). Future Orchard fruit sizing commenced in
late November with counts uploaded to OrchardNet
for comparison. The Spring Orange Future Orchard
walk was held on 5 November at the Orange
Agricultural Institute.

About the authors:
Kevin Dodds &
Jessica Fearnley
Development Officers
(Temperate Fruits), NSW
Department of Primary
Industries.

well below average, but the rain has been welcome
and orchards are looking good at ﬂowering.
Bloom is strong across most varieties at
Batlow, with the exception of Fuji which seems to
be coming into an off crop generally.
Woolly apple aphid (WAA) and pest mites were
among the challenges last season at Batlow for many
growers. WAA will receive some attention this season,
with this pest being the focus of one of the district’s
Future Orchards studies. A review of current
knowledge is being carried out on the pest, including
some ﬁeld monitoring of the biological control agents
European Earwig and the parasitic wasp Aphelinus
mali. The review is already yielding information that
may help local growers modify spray programs to
encourage the biological control agents in their
orchards. Initial monitoring of European Earwig
across four Batlow orchards (with varying levels of
WAA last season), is already revealing big differences
in populations of this key aphid predator. An outline
of the ﬁndings so far was (at the time of writing)
due to be delivered at the November Future Orchards
event in Batlow.

Figure 1: Future Orchards
mulch trial at Orange.

Bilpin
Bilpin/Sydney Basin growers held their twice annual
get-together in mid-October with around 16 growers
in attendance from across the Greater Sydney area.
These meetings were started approximately four
years ago and are organised by Bilpin orchardists
Bill and Julie Shields. The format is a casual meeting
to share seasonal experiences and crop intelligence.
These meetings are always “fruitful” (pardon the pun),
as all attendees are made to feel like their experiences
and opinions count. The meetings are a good model,
demonstrating the value of grower-led events in the
regions and we encourage growers in other districts
to think about starting informal grower group
meetings like these.
On the orchard front, Bilpin and greater Sydney
have received reasonable early Spring rainfall, with
some areas receiving up to 160mm of rain over a
couple of events in September/October. Winter chill
at Bilpin was reasonable at around 800hrs (or 80
chill portions).
Trees across the region are looking healthy
and despite a variable bloom (in some places),
overall fruit set is looking good. Fuji are reportedly
light in crop this season.

Earwig monitoring trap.

Adult and juvenile earwigs
caught after two weeks in
an organic apple orchard
in Batlow.

Batlow
Batlow growers report reasonably frequent rainfall
events through September and October. Not huge
falls, but still very welcome and quite well timed
ahead of the Spring ﬂush. Monthly totals are still
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Victoria
MICHAEL CRISERA

Spring blossom has been patchy across the state,
with the stress of last season impacting on this
season’s fruit set.
The impact of last season’s lengthy heat
periods and mite has impacted return crops for
growers. This will be more accurately assessed in
November–December. We expect crop forecasts to
be down on last season, especially in apples.
Southern Victoria has fared better for winter
and early spring rainfall than the Goulburn Murray
region further north, which has had reduced rainfall,
higher than average October temperatures, and
reduced water allocations.
The pressure on temporary water pricing
from corporate farms in the lower Murray system
is reducing the ability of growers to generate a proﬁt
on the back of two poor marketing seasons for
commodity growers.
SPC’s new owners, Shepparton Partners
Collective, met with the Goulburn Valley growers
recently with news of similar processing intakes to
last season to continue, and more focus on increasing
exports. Processing prices will be made clearer at
the end of November.

Fruit Growers Victoria (FGV) have recently had
the opportunity for Steph Veskoukis from Melbourne
University to commence her undergraduate student
internship with us.
Steph has been an amazing asset to the FGV
team and has been able to apply her knowledge
acquired during the course of her degree to practical
experience in the orchard.

Ab0out the author:
Michael Crisera
Fruit Growers
Victoria Ltd

FGV Conference 2020
Following the success of Fruit Growers Victoria’s
inaugural conference held in 2018, we are delighted
to announce that FGV will be holding another
conference in 2020.
The second Fruit Growers Victoria Conference
will be held on Thursday and Friday, 21 and 22 August,
2020, in Shepparton, with a theme of “Beyond 2020
– Orchard and Packing Technology”. The conference
highlights will include keynote presentations, oral
talks, exhibitions, networking events and ﬁeld day
demonstrations.
The conference will feature an array of
notable guest speakers and aims to be the premier
networking event for the region attracting growers,
industry representatives and service providers from
not only Victoria but Australia wide.
Head to the Fruit Growers Victoria website
www.fgv.com.au for more details.

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

With limited spring rain falling
across Queensland, the dry
conditions are continuing to
present challenges for many
producers in managing orchards
with limited water availability.
Although yields across the Granite Belt are
expected to be reduced this season as a result, early
pruning and thinning strategies have been critical in
maximising yield and quality of production. Cool
spring temperatures have assisted with early fruit
development and minimising tree stress. Despite
the continuing dry, growers are reporting conﬁdence
with the season ahead and are hopeful of early
summer rain to ﬁnish the season.
The Granite Belt Growers’ Association (GBGA)
held a tree crop drought survival forum in early
September to discuss strategies on how best to
maximise yields and fruit quality for the season ahead
given the limited reprieve expected from the current
drought conditions. The well-attended meeting was
chaired by Stephen Tancred from Orchard Services,
Stanthorpe, and covered a range of orchard
management techniques. These included how to
minimise tree stress at critical periods; pruning and
thinning strategies to assist maximise production
from available water; plant nutrition; the potential
use of bio-stimulants in managing crop health;
the minimum water requirement thresholds and
milestones for key decision making. The event
was well received by growers and provided the
opportunity to discuss different management
techniques in maintaining reasonable levels of
production for the coming season.
The Granite Belt Irrigation Project is continuing
to progress with the Queensland Government
providing a commitment of $13.6m towards the
project, adding to the Commonwealth commitment
of $47m and $23.4m from 53 local producers from
across the Granite Belt. The proponents of the
dam are continuing to work hard to ﬁnalise water
entitlements and trading requirements to realise the
full potential of the dam for the region and long term
water security.
The Granite Belt Growers Group has been
actively working with local Government in Southern
Downs Regional Council to ensure local growers
have the right to carry out normal farming activities
in the region, with local apple producers prominent
in reversing the proposed Noise Control Measures
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for Using Scare Guns. Local producers have also
engaged in the council’s key initiative to identify
projects and essential services that will help build
agriculture in the region.

Scab-resistant apple selections
evaluation
A new planting of 120 scab-resistant apple selections
has been established at the DAF research station at
Applethorpe. The new planting is a consolidation of
the 40 superior selections from the stage 2 breeding
evaluation block, and 80 seedling selections from
the last remaining progeny block.
Twelve trees of each of the stage 2 selections
have been planted to use for tree performance
measurements and to provide larger quantities of
fruit for evaluation and trials. These trees were planted
in 2017 and will have a light crop in the 2019-20
season. Continuing drought conditions will have some
effect on potential growth and cropping this season.
The last remaining scab-resistant breeding
block contained 80 seedling selections that warranted
further evaluation. The 80 selections were propagated
on to M26 rootstocks to produce six trees of each
selection for ﬁeld planting in August 2018. These
trees have been established and trellised to enable
tree training during the coming seasons. More
information Allan.McWaters@daf.qld.gov.au
Granite Belt producers attended State
Parliament House in October for the Southern Downs
promotional night with QLD apples showcased as
part of the display, GBGA Vice President and apple
grower, Nathan Baronio was on hand to promote
the region’s best produce.

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

GBGA committee members
with Qld Premier L-R Nathan
Baronio (Eastern Colour &
Vice President GBGA) Premier
of Qld Annastacia Palaszczuk,
Ben Sweet (Sweets Strawberry
Runners & GBGA Committee),
Amanda Harrold (Granite
Belt Irrigation Project) Justin
Heaven (QDAF & Secretary
GBGA) David Andreatta
(Kool Country Packhouse
& GBGA Committee).

New planting of 120 scabresistant apple selections
has been established at the
DAF research station at
Applethorpe.

A PA L.O R G.A U

S TAT E R O U N D U P

Tasmania

About the author:
Michael Tarbath

South Australia

M I C H A E L TA R B AT H

Industry Development
Officer, Fruit Growers
Tasmania

SUSIE GREEN

Tasmanian growers have welcomed late spring
rainfall in October and November after experiencing
dry autumn, winter and spring conditions throughout
2019. This extended dry period has left irrigation
and soil water reserves low in many parts Tasmania.
Despite the low volume of rain during the 2019 spring
season, growers have experienced a high number of
cold, rainy days throughout spring.
This has caused headaches for growers as
they try to manage protective and curative spray
programs. Inclement conditions have slowed and
extended normal ﬂowering patterns and negatively
affected bee activity, causing pollination rates to be
low. Despite this, fruit set is only a little below average
due to high ﬂowering rates.
Despite the challenging spring conditions,
growers were out in high numbers at the Tasmanian
apple industry day on 7 October 2019. Hosted by
R&R Smith and organised by Fruit Growers Tasmania
(FGT), the morning featured researchers from the
Tasmanian Institute of Agriculture (TIA) discussing
aspects of production including nitrogen fertiliser
management, plant growth regulators, post-harvest
storage, and cider-making. Biosecurity Tasmania
representatives and growers discussed opportunities
for strengthening industry biosecurity preparedness
and communications.
APAL’s Richelle Zealley outlined to growers the
potential opportunities and beneﬁts of establishing
a pomefruit industry discretionary mutual fund (DMF)
in helping growers manage risks for cool stores,
packing sheds and other diﬃcult-to-insure structures.
Richelle also gave growers an outline of APAL’s
new national Future Business program, including
upcoming Risk Management events in Tasmania
and interstate.
The day concluded with an engaging
presentation on Pollination by Trevor Monson
of Monson’s Honey & Pollination. Drawing on his
experiences as a pollinator and bee-broker in
Australia and abroad, Trevor discussed all aspects
of pollination, including hive location, methods for
encouraging effective pollination, and the implications
for Australia’s apple and pear industries if the exotic
bee parasite Varroa mite reaches Australia.

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

At the time of writing, growers in South Australia are
nervously waiting with ﬁngers crossed to hopefully
get through the rest of spring without a signiﬁcant
hail event.
Cold weather through August and early
September slowed down bud burst, which was
shaping up to be early through winter, but ended up
around normal timing, or slightly later than in recent
years. Return bloom and fruit set has been mixed,
with some growers who carried heavy crops for the
previous two years reporting a lighter set this year
and others reporting a good crop load. Growers are
now busy with their secondary thinning programs
After a very dry summer and autumn, winter
rains were below average and water storages are
largely a bit down on what we would hope for,
particularly with the forecast for a dry spring. Weather
conditions have been quite warm, but interspersed
with cold fronts, which have brought light showers
but no major rain. While we are better placed than
some other growing regions in Australia, growers
will be looking to manage their water very carefully
for the season ahead.
Apple and Pear Growers Association of SA
held our Annual General Meeting and dinner in
October, with more than 60 in attendance. This
was an opportunity to reﬂect on another very busy
and challenging year and celebrate the resilience
of the growing community in South Australia.
The committee of Ashley Green, Joyce Ceravolo,
Michael Stafford, Tony Ceravolo, Matthew Flavell,
Jody Schultz and Time Vickers will continue on
for 2019/20 and all are hoping for a more positive
year ahead.

The Federal Government
has announced $14.6m in
netting funding for SA, with
eligible growers able to access
$300k in matching funding
for netting.

Brett Hislop from WorkSafe
Tasmania spoke about
regulations and why they’re
in place.
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Minimising the cost of
doing business
R I C H E L L E Z E A L L E Y – A PA L

There’s an array of costs associated with
running a business – general operating costs,
insurances, energy, labour…the list goes on.
Many of these costs are a given – they need
to be paid otherwise:
– You won’t get the fruit off the tree (and then
won’t have a business).
– The business won’t be covered for a
catastrophic loss.
– You won’t have the bare-minimum tools
required to complete your job
Despite being a given, there may still be opportunities
to reduce these costs.
So, do you view the energy costs within
your business as a given, or are you taking steps
to minimise these costs by becoming more energy
eﬃcient.
Being more energy eﬃcient can assist a
business in a range of ways including:
Reducing energy bills.
Enhancing industry energy productivity.
Contributing to a competitive energy market.
Better management of energy demand.

Installation of a 100kWh
solar system contributed to
significant energy savings for
the Milawa Cheese Company.

Are you looking to install solar?
I often speak to industry members who say, without
prompting: “I’m sick of companies calling every second
day to install solar panels on my property.” As I learn
more about where this is heading, and as a consumer
myself, I know how challenging it is to understand
who the good and not-so-good operators are.

Where do you start?
There are a number of ways to improve energy
eﬃciency within a business, and as participants at
the Powerful changes secure cost savings Future
Business workshop in November discovered, these
changes may not be as costly as you may think.
Australian apple and pear growers are
undoubtedly already skilled at eﬃciently using land
to maximise productivity and are well-positioned to
continue growing good quality fruit for generations
to come. However, with increasing costs of energy
and limited access to natural resources such as
water, it’s important to look beyond productivity
per hectare at more effective and eﬃcient ways of
managing all our business inputs, to ensure future
food production and job security are sustainable
into the future.
During the workshop, Melbourne-based
business consultancy ReThink Sustainability
examined some key sustainability ideas and
opportunities for industry looking at how they can
be harnessed in a business. With a passion for
adapting, innovating and advancing technology in a
sustainable world, former weatherman Rob Gell and
colleague Justin McFarlane created the organisation
two years ago recognising an opportunity to assist
Australian businesses cut through the complexity of
myriad interlinked opportunities to achieve economic
growth, social inclusion and environmental protection.
The key topics discussed during the workshop
were: energy eﬃciency, water management and
understanding risk.

Generating energy savings
The cost of energy is always high on the agenda
of business owners with many growing, packing
and cool storage businesses currently looking at
renewable energy opportunities, such as installing
solar panels to save money. But it’s confusing to
know where to start, who to trust and whether you’ll
receive a return on investment.
A great example of how the ReThink
Sustainability team have assisted a food production
business is with the family-owned Milawa Cheese
Company in Victoria.
“It was important for us to understand exactly
how the changes have impacted energy usage, so
we installed electricity monitoring devices from
CarbonTracker on the site before and after the
Milawa energy equipment overhaul,” Justin said.
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ReThink Sustainability assisted in securing
a $250,000 loan from the Clean Energy Finance
Corporation through a private ﬁnance company
Verdia. “The energy savings gained at Milawa Cheese
Company could have repaid their $250,000 loan
over three years, but they opted to repay it over 10
years freeing up the cash ﬂow for other purposes,”
Justin said.
“Of all the energy assessments they’ve
conducted, there’s only been one business who
Leading Edge Energy have not been able to ﬁnd a
better price for.”

How do your energy costs
stack up?
Leading Edge Energy, a ReThink Sustainability
aﬃliate, provided the initial audit for Milawa Cheese
Company. They specialise in commercial energy cost
reductions and offer energy brokerage, consumption
management, monitoring and storage solutions to
commercial energy customers.
Apple and pear growing and production
businesses, even those who have recently installed
solar panels, can use their free, no obligation energy
assessment service to see whether any savings
may be there to be made.
Visit: https://www.leadingedgeenergy.com.au/
rethink-sustainability/ for more information. AFG

Milawa Cheese Company
Production: 100 tonnes of handmade cheese
annually.
Leading Edge Energy, a ReThink Sustainability
aﬃliate, provided the initial audit for Milawa
Cheese Company. They specialise in commercial
energy cost reductions and offer energy
brokerage, consumption management,
monitoring and storage solutions to commercial
energy customers.
Installation of 100kWh solar system.
Replace 110 old lights with LED lights, this
immediately reduced energy costs by 10-12
per cent.

How do your energy costs
stack up?
Leading Edge Energy, a
ReThink Sustainability affiliate,
provided the initial audit for
Milawa Cheese Company.
They specialise in commercial
energy cost reductions and
offer energy brokerage,
consumption management,
monitoring and storage
solutions to commercial
energy customers.
Apple and pear growing and
production businesses, even
those who have recently
installed solar panels, can
use their free, no obligation
energy assessment service to
see whether any savings may
be there to be made.
Visit: https://www.leadingedgeenergy.com.au/
rethink-sustainability
or more information

Cool room refrigeration systems were ﬁtted
with variable speed drives, saving 18-40
per cent energy over a 12-month period.
Skylights were installed.
Replaced old boiler with a new, energy
eﬃcient one to run the pasteuriser.

Discretionary Mutual Fund: is it feasible?
The results are in! Discover whether it’s viable to embark on a
Discretionary Mutual Fund (DMF) to replace traditional insurance.
Attend this half-day session to hear Justin Niven
from KJ Risk Group share information about the 2019
industry-wide feasibility study conducted by APAL.
Tuesday 21 January 2020, 1.30 – 5.30pm
The Woolshed @ Emerald Bank | Shepparton
Members $50 | Non-Members $80
Prices exclude GST and booking fee.

Register now.

www.apal.org.au/events/discretionary_mutual_fund_workshop
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Australian pears show
promise in Indonesia
A L I S O N B A R B E R – A PA L

Marketing a mix of pear
varieties under a broad
Australian Pears brand has the
potential to boost sales in the
rapidly-expanding Indonesian
market, a levy-funded export
marketing pilot has shown.

In-store sampling allowed
consumers to try new varieties.
In stores where it was offered
sales of Beurre Bosc came
close to matching those of
the better-known Packham.

The pilot was funded by Hort Innovation using
the pear marketing levy. It was a successful proposal
in an open tender call last year for partners to
demonstrate commercial opportunities for
Australian pear exports in markets identiﬁed as
‘prime prospects’ in the levy funded Apple & Pear
Industry Export Development Strategy 2017-2022
(Export Strategy), which set a goal of exporting 10
per cent of Australian apple and pear marketable
yield by 2027.
The Export Strategy estimated there was
potential to more than double pear exports to 12,300t
by 2020, a goal reached in the 2017/2018 ﬁnancial
year, when industry data shows Australian pear
exports totalled 12,467t (Global Trade Atlas data).
The strategy mapped a path to growing exports
through a focus on high-value varieties, targeted
at niche and neighbouring markets and seasonal
opportunities through programmed, ongoing sales
contracts managed by collaborative and globally
competitive export supply chains.
The levy funded pilot was expected to develop
functional models of working with:

Goulburn Valley-based Fruition Marketing and
Plunkett Orchards, and Indonesia-based Morelink
Asia Paciﬁc worked with local importer Mulia Raya
in April and May this year to build awareness of
Australian pears and retailer relationships towards
gauging opportunities to expand exports into the
key market.
A multi-variety offering, backed by promotions,
drew good interest from retailers and customers
alike demonstrating commercial opportunities exist.
Five European-style pear varieties grown in
Australia – Packham’s Triumph, Beurre Bosc, Red
Sensation, Corella and Josephine – were promoted
in key Indonesian retailers Hypermart and SuperIndo, backed by a programme of in-store samplings,
store promotions and a social media campaign.

– In-country brand marketers (for relevant varieties)
Promotional material
featured the five Australiangrown pear varieties under a
single Australian Pears brand.

– Seasonal windows of opportunity identiﬁed in
the market development strategy
– Global supply arrangements with foreign retailers.

We had very positive feedback, particularly
from Hypermart – Owen Carter
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Fruition Marketing manager Owen Carter said
offering a mix of green, brown and red pears
under one brand had broadened the appeal to both
retailers and consumers. Staggered promotions
had ensured Australian pears were given shelf
space for a longer period.
Owen said brands were relatively unknown
in the Asian market and a single ‘Australian’ brand
offered the chance to both strengthen awareness
of Australian pears and introduce new varieties.
“We wanted to do something different by
offering a branded product, but keeping it relatively
broad, rather than just Packham,” he said.
“We had very positive feedback, particularly
from Hypermart,” Owen said. “Hypermart is setting up
an SKU code (shelf keeping unit) for Australian pears,
which in itself is a win because they can then range
Australian pears alongside those from South Africa.”
The campaign had also attracted interest
from other retailers keen to participate next year.

Scale of the prize
Indonesia has a population of 270 million and is
already the largest pear import market in Asia,
importing 190,000 tonnes in 2018, of predominantly
Chinese pear varieties (95 per cent).
It is Australia’s biggest pear market after New
Zealand and was identiﬁed as one of seven prime
prospect markets for Australian pear exports in the
Export Strategy.
Indonesia, with a rapidly expanding middle
class of consumers with strong buying power,
keen to embrace modern western lifestyles, offers
a signiﬁcant opportunity for imported fruits as these
consumers move up the income ladder.
Australia has a signiﬁcant share of the
Indonesian Packham pear market (2,300 tonnes in
2018). Packham is the most well-known variety from
Southern Hemisphere suppliers, but Australian
exporters face competition from South Africa (March
to August) and Argentina (October to January). The
market prefers larger sized fruit (counts 64 to 90).
Australia has a good reputation for quality (taste)
however it is more expensive than competitors for
a similar product.
Australian was the only Southern Hemisphere
supplier to increase pear exports to Indonesia in
2018 (up 44 per cent on 2017 ﬁgures).

Market strategy
The promotion and merchandising campaign
comprised strategic staggered promotional events
conditional on three varieties of Australian pears
being maintained on retail shelf for longer periods
(replacing competitor pears) and maximizing shelf
spacing and exposure.
The consumer sales promotion at all outlets
involved a mixture of in-store tastings as well as
point-of-sale materials. Merchandisers were
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The campaign launch
attracted media coverage
including this article
headlined ‘Enjoy the
delicious Australian pears’.

employed to visit the retail stores and set up the
product displays and promotional material.
A range of promotional material was designed
and printed in Indonesia with the dual tags ‘Love
Australian Pears’ / ‘Pick Me Bite Me Love Me’ and
featuring the ﬁve promoted Australian pear varieties.
In-store sampling in two Indonesian
supermarket chains was conducted over six weeks
during mid-April to late-May 2019. Providing sampling
and information about the fruits helped to increase
awareness of the beneﬁts of consuming pears.
A major media and industry campaign launch
was held in collaboration with Meat and Livestock
Australia (MLA), including a cooking demonstration
by Indonesian chef Vania Wibisono which attracted
social media interest and online coverage of
Australian Pears.

Learnings
Some importers were still
holding large stocks of
2018 Packham pears from
Argentina and so were
reluctant to buy new season
Australian pears;

Next steps

Indonesian consumers
mainly eat pears fresh after
a meal (for dessert). They like
Australian pears to be sweet
and crunchy.

The next steps will be to identify whether the
approach of marketing early season Australian
pears supported by in-store promotional program
can be expanded to other retailers. The more
retailers involved the greater the opportunity for
Australian producers to lock up retail space from
competitors.
Owen said pear consumption appeared to
be between eight to 15 containers a week, offering
plenty of scope for Australian producers if building
the market is successful.
“It would be hoped that we can expand on
this early window for Australia to sell fruit soon after
harvest thus increasing Australian grower returns,”
Owen said.
“There is a market there to capture, and it is
our closest. AFG

Some importers said that
they prefer to buy the
‘cheaper’ South African
Packham pears which arrive
at the end of March, giving
Australian pears a window
of only a few weeks in early
to late March;
At the ‘Love Australia Pears’
launch at Hypermart,
importers attending were
impressed with the launch,
POS materials and range of
pear varieties and expressed
interest to participate in this
campaign next year.

Acknowledgement:
Industry marketing
initiatives are activated 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.
From 2020 industry marketing
initiatives will be guided by
the newly appointed Strategic
Marketing Panel (SMP).
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MARKETING

Apples move into‘Top 5’
snacks list
OLIVIA GREY

Apples moved into the top five list of
consumers’ favourite snacks in 2019 as the
Aussie Apples Get Your Crunch On campaign
continued to promote apples as the ultimate
go-to, on-the-go healthy snack.
Aussie Apples

About the author:
Olivia Grey

First launched in March 2017, Get Your Crunch On
delivered real traction with grocery shoppers in
2019, including:

Apple and Pear Marketing
Manager, Hort Innovation

– Apples are sitting in the list of consumers
top ﬁve favourite snacks during each wave of
tracking in 20191 – a key KPI for the campaign
and an improvement from 2018 and 2017 where
they were sitting just outside the ‘Top 5’ ranking.
– As of August 2019, 35 per cent of consumers’
could recall the Aussie Apples ad when prompted.
This ﬁgure has grown month on month since the
campaign’s inception and is better than ad recall
benchmarks for the food and beverage industry
(24 per cent), demonstrating how successful the
campaign has become.
The Aussie Apples ad is capturing consumers’ attention
with recall rates at above industry-benchmark levels.

E: olivia.grey@
horticulture.com.au
T: 02 8295 2387

Retail panels outside major
retailers promoted the
convenience and versatility
of apples.

Television

1 Edentify consumer research,

2019.

Increase in prompted ad recall year on year
KPI: 20% by end of 3 year campaign
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– There has been an increase in the percentage
of people claiming they purchase apples at least
once a week in 2019 compared to 2018 and 2017,
as well as an increase in the percentage of
people claiming they are likely or very likely to
purchase apples in the next two weeks compared
to 2018 and 2017.

Jun-19 Aug-19 Oct-19

Television is an important channel for Aussie Apples
to drive mass top of mind awareness, and in 2019
the Aussie Apples television commercial aired for 10
weeks, two more than in 2018.
A voiceover was added to refresh the Get
Your Crunch On 15-second ad, talking to apples’ key
beneﬁts of health and convenience. The ad can be
viewed on the Aussie Apples YouTube channel,
(clip titled Aussie Apples).
To drive demand for the new apple season,
Aussie Apples kicked off television advertising in
April 2019 with ﬁve weeks of exposure in all major
metro markets, as well as key regional markets on
the eastern seaboard. During this period, we took
advantage of the strong opening schedule of
programs such as MKR, Lego Masters and Bachelor
In Paradise, helping Aussie Apples to reach almost
four million grocery buyers across the country.
The second ﬁve-week burst launched in July
2019 and ﬁnished in early September, reaching almost
ﬁve million grocery buyers nationally. Across the
course of the campaign, Aussie Apples appeared in
top 10 television programmes in metro and regional
markets, including The Block, which had an average
audience of 1 million viewers, Australian Ninja Warrior,
which averaged 1.1 million viewers per episode and
the Australian Cricket Ashes Series First Test.
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Digital
Digital activity for Aussie Apples ran from April until
the end of September 2019.
Across the main catch-up television streaming
networks, the Aussie Apples 15 second ads were
played on key shows across channels like Tenplay,
9now and 7plus, including MasterChef, House Rules
and The Voice. In addition, popular shows on other
channels like Foxtel were targeted to increase the
potential number of viewers reached. In total,
Catch-up TV delivered over 1.8 million impressions
to grocery buyers in the 25–54 age group.
Six-second ‘unskippable’ ads were played
on YouTube, targeting grocery shoppers, people
interested in food, and a younger demographic of
18–34. The campaign performed strongly, delivering
4.5 million views.
A new initiative in 2019 was to use Coles
Flybuys data as a means of testing the impact of
Aussie Apples advertising on sales to different types
of consumers. Using Coles Flybuys data, we grouped
consumers into four segments:
– new apple shoppers who had not bought apples
before
– active apple shoppers who purchased apples in
the last 1–2 weeks
– lapsing apple shoppers who bought apples in
the last 4–6 weeks
– lapsed apples shoppers who had not bought an
apple in over six weeks.
Aussie Apples ads were then targeted to each
segment, and were tracked against a corresponding
control group who were not exposed to the ad at all,
allowing us to measure the uplift in sales between
the two groups. Results conﬁrmed that sales
increased by 31 per cent among those who had
seen the Aussie Apples ad, compared to the
control group. Among the shopper groups, the best
performance came from lapsed apple shoppers who
bought 47 per cent more apples after seeing the ad,
compared to lapsed shoppers not shown the ad.

burst of radio activity ran from the end of July to
mid-August for three weeks and reached 4.5 million
grocery buyers in Sydney, Melbourne, Brisbane,
Adelaide and Perth.
Aussie Apples also ran 15-second ads on the
music streaming service Spotify from the end of
April to the end of September 2019, targeting people
during the morning and afternoon commute, as well
as during the work day. The campaign targeted
18–34-year-olds and monitoring ﬁgures show the ad
was played 1.2 million times over this period, with
Aussie Apples only paying for completed listens.

Panels on buses helped
raise awareness and remind
consumers on the go to
purchase apples.

Outdoor media
Outdoor media is an effective way to drive mass
awareness and capture attention, with 79 per cent
of grocery buyers claiming to have seen outdoor
ads in the last week 2.
To remind consumers to purchase apples
when they are on the go, Aussie Apples had panels
across street furniture in all ﬁve major metro cities,
as well as panels on buses on key routes in Sydney
and Melbourne, reaching almost 4.5 million
consumers during April to June 2019.

2 Roy Morgan, June 18
3 Roy Morgan, Dec 17

Audio
The unique apple ‘crunch’ is perfect for leveraging
on radio, which is also a cost-eﬃcient way to reach
our target grocery buying audience during the
commute to work, school and the shops.
Forty per cent of grocery buyers consider
radio an important part of their daily routine; 63 per
cent listen to radio on the way to the shops, and the
majority (78 per cent) of listening is in the car 2.
To tap into this audience potential, Aussie
Apples invested in three weeks of radio promotion to
kick-off the 2019 apple season, reaching 3.8 million
grocery buyers during that time across Sydney,
Melbourne, Brisbane and Adelaide. The second
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The unique apple ‘crunch’ is perfect
for leveraging on radio…
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From July to the end of August 2019, Aussie
Apples also targeted health conscious consumers
through gym advertising. The 15-second Get Your
Crunch On ad was played on gym Active and Cardio
screens, reaching over 2.2 million consumers.
Aussie Apples was also featured in both Fitness
First magazine and Fernwood magazine in July and
August 2019 talking to the health beneﬁts of apples.
Within Fitness First magazine, gym goers were
reminded that a healthy body starts with a crunch in
a full-page ad, and of the health beneﬁts of including
apples as part of a post work out snack, smoothie
or salad. In Fernwood magazine a two-page editorial
featured the health beneﬁts of apples.
To act as a ﬁnal reminder at the point of
purchase, Get Your Crunch On ads appeared outside
major retailers on retail panels, with messages
communicating convenience and versatility. Aussie
Apples had portrait and landscape digital panels in
close proximity to Woolworths, Coles and Aldi stores
across the country, reaching ﬁve million grocery
buyers during April–June 2019 and six million
grocery buyers during July–September 2019.

Social media
Social media remains a cost-effective way of
reminding shoppers and consumers en masse of
the beneﬁts of apples. An Aussie Apples Instagram
page was launched in 2019 and, along with Facebook,
these channels were used to educate consumers
about Australian apple varieties, the health beneﬁts
of apples, and to inspire cooking with apples.
On Facebook, grower posts, educational posts
about new varieties and unusual sweet treats such
as apple fries, generated the strongest consumer
responses. On Instagram, recipes, particularly
desserts, performed best in terms of ‘likes’ and
positive comments. Sentiment is overwhelmingly
positive in the form of Facebook comments, with the
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Aussie Apple community sharing their appreciation
for apples, their recipe creations and their pride in/
loyalty to Aussie growers.
The campaign continues to deliver positive
results: A total of 6.7 million impressions and
817,000 engagements (e.g. likes, comments,
shares) have been achieved this year to date (May
to September 2019), and we remain on track to hit
overall campaign performance targets. The average
engagement rates for both Facebook (7 per cent)
and Instagram (16 per cent) are also exceeding
overall campaign performance targets/goals.

Awesome Apple Day
To kick off the 2019 apple season, Aussie Apples, in
partnership with Woolworths, once again participated
in Awesome Apple Day throughout all Woolworths
stores nationally.
Hort Innovation contributed funding to the
event which provided Woolworths staff with Aussie
Apples t-shirts, and apple slicers were sent to
encourage in-store sampling of different apples.
The event took place on three Saturdays at the start
of the apple season:
– Saturday 23/03/19: Gala, Granny Smith, Kanzi®
and Jazz™
– Saturday 13/04/19: Pink Lady, Kanzi® and Jazz™
– Saturday 29/04/19: Envy™, Bravo™, Pink Lady,
Granny Smith, Kanzi® and Jazz™.
The day helped to create engagement and enthusiasm
in the category with grocery shoppers, helping to keep
apples top of mind at the point of purchase. AFG

Acknowledgement:
Industry marketing
initiatives are activated 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.
From 2020 industry marketing
initiatives will be guided by
the newly appointed Strategic
Marketing Panel (SMP).
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The Orchard Business Analysis (OBA), now in its
tenth year, is a component of Future Orchards® that
monitors the productivity and economic performance
of the Australian pome fruit industry. This year 23
apple and pear growing businesses around Australia,
including orchards in Stanthorpe, Orange, Batlow,
Goulburn Valley, Southern Victoria, Tasmania, South
Australia and Western Australia, were visited by
AgFirst. Data on yield, quality, income and cost
of production was analysed to create an industry
‘model orchard’ – a 115 ha property of which 40 ha is
planted to pome fruit. This year the variety Sundowner
(Cripps Red) was replaced with Kanzi™ in the model
to reﬂect changes in the varieties grown. The data
presented in the OBA provides a snapshot of the
Australian apple and pear industry’s performance in
2018 and forecasts production for 2019. When used
with OrchardNet® the OBA can provide an excellent
benchmarking tool for orchard businesses.

Yield and fruit quality
The trend in model average gross yield, average
Class 1 yield, and Class 1 packout can be seen in
Figure 1.
Average gross yield in the model orchard is
forecast to increase from 43.9 t/ha 2018 to 46.5
t/ha in 2019. Fruit quality, measured by Class 1
packout, was 68 per cent in 2018 and is not forecast
to change in 2019 (69 per cent). The lower Class 1
packout in 2018 compared with 2017 has been
attributed to erratic weather events in some regions.
Pink Lady, Granny Smith, Royal Gala and Jazz
continued to drive yield and quality improvements.
A higher proportion of younger trees planted in some
orchards, particularly Kanzi and Jazz, affected
Class 1 recovery in these varieties. The extreme
biennial bearing of Fuji in Australia continues to
affect yield capacity in this variety. Nevertheless, the
overall ﬁve-year trend in yield and quality continues
to increase. The ongoing challenge for the apple
and pear industry is to continue to improve the
average yield and achieve a consistently high Class
1 packout across all blocks and orchards, and to
reduce the number of underperforming blocks. For
example, average gross yield for Pink Lady ranged
from less than 30 t/ha to more than 90 t/ha across
the orchards contacted for this OBA. Class 1
packout for Pink Lady ranged from 40 to 90 per
cent. This demonstrates that world’s best practice
is achievable in Australia.
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Revenue
The model orchard revenue (before postharvest
costs are deducted) from apple and pear production
in 2018 was $68,777 per ha and was forecast to
increase to $79,737 per ha in 2019. Across the 23
orchards that were visited revenue ranged from
$45,000 to $110,000 per ha because of variability
in yield, packout and variety mix. The nett average
orchard gate return (revenue with postharvest costs
deducted) was $40,264 per ha.
Revenue has been attributed to three key factors
by AgFirst: production (yield), Class 1 packout and
price. Good variety mix is also important. While yields
and Class 1 packouts were down in 2018, prices
were higher than in 2017, resulting in a revenue per
hectare just below that achieved in 2017. The good
returns achieved by the model orchard in 2018 are
forecast to continue into 2019.

Figure 1: Model orchard yield
and packout overview.

Cost of production
Costs of production are also forecast to increase
in 2019. The greatest contributors to production
cost were postharvest costs and labour. Postharvest
costs, including packing, packaging, cool storage,
freight to market, waxing and SmartFresh™, represent
44 per cent of total production costs on a gross kg
basis, up from 42 per cent in 2016.

Conclusion
In summary, model yield and Class 1 packouts
were lower in 2018 than the previous two, but prices
were higher resulting in a revenue slightly below that
achieved in 2017. The forecast for 2019 is stronger,
with higher yields and prices. A link to the OBA has
been emailed by APAL to growers. AFG

Acknowledgement:
The Orchard Business
Analysis is a strategic levy
investment under the Hort
Innovation Apple and Pear
Fund. It is funded by Hort
Innovation using the apple
and pear levy and funds from
the Australian Government
and is delivered by AgFirst.
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Raising the Bar

R&D-led insights
into smarter growth

Codling moth biocontrol
with Mastrus ridens
DAVID WILLIAMS

About the author:
David Williams
Principal Research Scientist
– Invertebrate and Weed
Sciences based at the Tatura
Campus of Agriculture
Victoria, Department of Jobs,
Precincts and Regions (DJPR).
E: david.williams
@agriculture.vic.gov.au

Adult parasitoid wasp
Mastrus ridens seeking
codling moth larvae in
corrugated cardboard collars.

Orchardists require economically viable production
techniques that allow them to meet market
requirements so that they can stay in business.
Apple and pear growers in Australia contend with
a range of insect pests that affect productivity, fruit
quality, and economic viability.

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.
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The key pest in all Australian apple and pear growing
regions except Western Australia is the codling moth.
The Australian industry has for many years been
investing in research to reduce reliance on synthetic
pesticides by adopting biorational (ecologically
benign, highly selective or behaviour modifying)
techniques integrated with biological control and
agronomic practices to provide economically and
environmentally sustainable pest and disease
management.
One of the desired outcomes identiﬁed in the
Apple and Pear Strategic Investment Plan 2017-2021
is to improve industry proﬁtability and global
competitiveness. The plan includes the strategy of
continuing to build the body of knowledge around
pest and disease management and prevention,
considering both biosecurity risk mitigation and
cost reduction. The national PIPS (Productivity
Irrigation Pests and Soils) program conducted from
2009-2014 developed new tools and knowledge
for use by fruit growers. The Integrated Pest and
Disease Management (IPDM) subproject team:
– assessed options for biocontrol of codling moth;
– investigated the biotypes of woolly apple aphid
present in Australia in preparation for introduction
of a predator to supplement control exerted by
the parasitoid wasp Aphelinus mali;
– developed an improved scab management
program; and
– reviewed the interactions between various control
measures, pests and diseases, and agronomic
practices in the orchard.
One of the results from this ﬁve-year national
research was approval to import and release a
biocontrol agent, the parasitoid wasp Mastrus
ridens, against codling moth to supplement existing
biorational techniques such as pheromone-mediated
mating disruption. As a prerequisite to gaining this
approval the research team conducted extensive
host-speciﬁcity testing in specialised quarantine
facilities, using native and endemic introduced
insects (including species introduced as biocontrol
agents of weeds). A second ﬁve-year phase, PIPS2,
commenced in 2015 and included a four-year IPDM
component tasked to complete ﬁeld releases of
Mastrus ridens in pome fruit orchards in eastern
Australian states and to evaluate its effectiveness
as a biocontrol agent against codling moth.

Mastrus release
Mastrus has now been released into sites in Qld,
NSW, SA, Tas, and Victoria. The ﬁrst releases were
at Merrigum and St Germaines in Victoria in 2014.
Releases were conducted at two orchards in the
Stanthorpe area of Queensland in late April 2016.
Releases were also made: during April 2017 in ﬁve
NSW orchards (two in Batlow, two in Orange, and
one near Young); one orchard in Tasmania (Grove)
in May 2017; two orchards in South Australia and
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Pesticide
Direct Toxicity

Fertility

Offspring
Fertility

Chorus

L

M

L

Ziram

Trade name

Fungicide

Miticide

Insecticide

L

M

L

Dithane

L

M

L

Rubigan

L

M

L

Sorcerer

L

M

L

Cormoran

M

L

L

Altacor

L

M

M

Avatar

H

NS

Samurai

H

NS

Insegar

L

Not tested

Success

H

NS

Table 1: Summary of direct
toxicity and sub-lethal effects
(fertility and fertility of offspring)
resulting from exposure of
Mastrus ridens adults to dried
residue of pesticides registered
for use on pome fruit. Key to
ratings (with IOBC accepted
scale (Hassan et al. 1985)
enclosed in brackets): L= Low
(harmless); M = Moderate
(slight-moderately harmful);
H= High (high-very high);
NS=no survivors to test.

one in NW Victoria in May 2018; one orchard at
Ardmona Victoria in spring 2018; and another in
Batlow NSW in autumn 2019. Adult parasitoids were
evident at all sites for a week after release. In the
season following release, codling moth populations
crashed at all release sites bar one (2019 Batlow site
which has not yet completed a follow up season),
resulting in much-reduced levels of damage.

Rearing Mastrus and codling moth
A large component of the project involved rearing
the parasitoid (Mastrus ridens) and the host
(codling moth) in separate cultures. The cultures
were maintained at separate locations (Tatura for
codling moth and Bundoora for Mastrus) so that
he parasitoid could not inadvertently contaminate
the stock culture of codling moth. The stock culture
of codling moth consumed about 920kg of artiﬁcial
diet, produced 296,000 larvae/year and an additional
78,000 larvae/year were reared under diapause (a
form of hibernation) inducing conditions for storage
and ultimately parasitism by Mastrus. The diapausing
codling moth larvae spun cocoons inside corrugated
cardboard bands that simulate cocooning sites
under the bark of fruit trees. Mastrus adults were
exposed to the bands in special cages that allowed
the adult wasps to search for and parasitise the
codling moth larvae. The parasitised larvae can then
be stored for a couple of months before release in
large numbers in orchards.
The quality and number of the codling moth
larvae exposed to Mastrus is important because poor
quality larvae and/or overcrowding of the Mastrus
may generate poor quality parasitoids. Inﬂuence
of host larval size on yield and sex ratio of Mastrus
was investigated by allowing Mastrus to parasitise
either large or medium sized 5th instar diapausing
codling moth larvae, then incubating the parasitised
larvae until adult Mastrus emerged. Cold storage of
parasitised codling moth rolls for more than 80 days
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is detrimental to Mastrus emergence and quality.
Older Mastrus larvae are less sensitive to prolonged
cold storage. Since Mastrus females lay most of
their eggs, and higher quality eggs, within a week
of emergence it may be more productive to expose
codling moth larvae to Mastrus females for a shorter
period and then incubate the parasitised larvae
to allow further development of a more uniform
population of the less cold sensitive larval stage
before storing the rolls in the cool room. Further
study is required to conﬁrm the beneﬁts, such as
condensed emergence and greater ﬁtness during
ﬁeld releases, of such an approach. The literature
suggests that supplying good quality hosts (larger
codling moth larvae) might improve yields of Mastrus.
An experiment that investigated this produced a weak
trend that supports that suggestion. The average
yield of 2.06 Mastrus/codling moth larva from large
sized larvae was at the lower end of the range (2-5
Mastrus/codling moth larva) obtained by New Zealand
workers and suggests that some other factor in
addition to size may have contributed to lower yields.
The Mastrus colony comprised about 29,000
wasps/year as breeding stock, 4,000 wasps for
pesticide testing, and batches of about 20,000
wasps ready for release. Guidelines for production
of the parasitoid and its host codling moth have
been developed so that commercial producers
of biocontrol agents can assess feasibility of
incorporating Mastrus into their suite of biocontrol
agents for sale.

Effects of pesticides
To ensure growers and their advisors have good
information to help them support Mastrus populations
within orchards to their advantage, the research
team investigated the direct and indirect effects of
common pesticides on the parasitoid (Table 1). Some
pesticides were highly toxic to the adult wasps,
whilst others had no direct toxic effect on adults
but inﬂuenced fertility and subsequent performance
of the next generation of wasps. Others were
moderately toxic to adult Mastrus at ﬁeld rates but
did not have any effects on fertility or performance
of subsequent generations.

Monitoring Mastrus release
Establishment of Mastrus in the release sites
was initially monitored using sentinel corrugated
cardboard rolls containing non-parasitised diapausing
codling moth larvae from the culture at Tatura. This
technique had been used at the original release site
during the pilot PIPS project and had conﬁrmed
movement of Mastrus more than 40m from
release trees.
Later monitoring attempts included use of
corrugated cardboard trunk bands deployed in
late summer-autumn to capture wild codling moth
larvae seeking cocooning sites, which would then
attract Mastrus, other parasitoids, or hyper-parasites
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if present. One female and one male Mastrus
emerged from a total of 24 bands at the original
release site, indicating that Mastrus had survived
two seasons in the orchard. As most bands had
earwigs present and ants were also present in
bands from several locations, it is likely that these
insects preyed on the codling moth larvae, as
evidenced by few signs of larvae or spent pupal
cases present.
In autumn 2019, before codling moth larvae
were leaving infested fruits, fruit damage levels
were assessed, and empty bands were deployed to
provide cocoon sites for codling moth larvae (that
would hopefully become parasitised) in all orchards
that had received Mastrus. The bands were retrieved
in winter 2019 and examined for presence of Mastrus
or signs that Mastrus had been present. In most
cases there were very few codling moth larvae
recovered, probably because this reﬂected the
low populations in the orchards after the initial
populations crashed when Mastrus was released.
Almost all bands contained earwigs, spiders and
sometimes ants.
Other techniques investigated included use of
various trap designs baited with codling moth larvae
and/or larval aggregation pheromone. Further work
is required to develop a cost-effective method of
assessing establishment of the parasitoid, and there
is an ongoing need to test new pesticides for their
direct and indirect effects on survival of Mastrus.
If Mastrus has established and performs as
well as it has in other countries then Australian pome
fruit growers will have access to biorational tools
targeting all stages of their most damaging pest,
the codling moth. AFG

Corrugated cardboard collars
placed on trees to monitor
establishment of Mastrus
by presence of parasitised
codling moth larvae.
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IPDM

Integrated Pest
Management –
steps forward
D R PA U L H O R N E

The last season was
exceptionally hot and dry
– conditions which favour
pests such as two-spotted
mite and western ﬂower
thrips. Did that mean
growers had to spray more,
and how did IPM perform?
Certainly, some growers had to spray more, but a
couple of orchards in the Goulburn Valley – Geoffrey
Thompson and Plunkett Orchards – that had made
good progress with IPM, either sprayed less or not
at all for thrips and mites. This is not a coincidence
– it is the result of a lot of work going into control
of all pests in a sustainable way and, in particular,
good cultural controls.
IPM means using all control options in a
compatible way and the only control options are
biological controls (insects and mites that eat the
pests), cultural controls (management methods
including inter-row cover crops and canopy structure
and height) and insecticides and miticides.
While the importance of avoiding disruptive
insecticides is well understood, just how much
impact beneﬁcial species can have is often not
understood until the total control of secondary
pests is seen. Secondary pests are those largely
caused by insecticide applications that kill the
beneﬁcial species that control them. In orchards,
secondary pests include two-spotted mite, western
ﬂower thrips, woolly apple aphid and mealybugs. It
should be entirely possible to control these pests
without insecticides or miticides.
This might seem to be a big call, but is very
achievable, as shown by Jason Shields at Plunketts
even under last season’s extreme hot and dry
conditions.

Why use IPM?
IPM is a concept that has been around for a long
time. While it has been easier to spray pests, many
growers have chosen to do that. But when pesticides
are withdrawn or when pests become resistant
to pesticides that option may be lost. Market
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requirements may also demand that certain products
are not used.
The main reason that growers should consider
IPM is because of better control of all pests and no
longer having to spray at all for some pests that at
present are considered really serious and diﬃcult to
control with pesticides. Recent experiences at
Plunkett and Geoffrey Thomson should encourage
growers and show that IPM can deliver great results.
The main concept to understand is that we
are dealing with multiple generations of some pests
and beneﬁcial species and that these interact over
a long period of time. When we see problems with
pests in January or February, we are seeing the result
of what has been building for the last ﬁve months.
The problem did not just appear in February. Similarly,
when growers did not have to spray for mites in
February, that is also the result of management of
the pests over the preceding months. In the case
of woolly apple aphid, it is the result of multiple
years of effort.
There are examples of individual Australian
orchards adopting IPM and minimising insecticide
and miticide use, such as those mentioned here.
However, if anyone is interested in the New Zealand
experience, there is total adoption of IPM. This has
been described in a recent book called Farewell
Silent Spring by Howard Wearing that documents
the change from use of broad-spectrum insecticides
decades ago to the current state of minimal
insecticide and miticide use. While Australian growing
conditions are different to those in New Zealand, I
am optimistic that in the near future the Australian
production will also be totally IPM. This is something
that should be a target because the bottom line is
– IPM delivers better results for growers.
There is a need for knowledge of pesticides and
their impact on beneﬁcial species, and of cultural
options and recognition of beneﬁcial species.
However, all this information is accessible. Anyone
interested in trialling IPM is welcome to contact Dr
Paul Horne or Jessica Page from IPM Technologies.
AFG

About the author:
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Glenn Masterton from
Elders checking a Geoffrey
Thompson block.
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Sentinel a step towards
national pest surveillance
SHAKIRA JOHNSON

A new mobile plant pest surveillance unit
launched at the Hart Field Day, South
Australia, in September is a step towards
a nationally coordinated approach
to plant pest surveillance aimed at
informing grower pest management
and providing early detection and
improved market access.
The ‘Sentinel’ mobile unit is part of a nationwide
R&D collaborative initiative between Australia’s
major plant industries with the goal of developing
a way to rapidly monitor and report the presence of
airborne pests and diseases for multiple agricultural
sectors, including viticulture, grains, cotton, sugar,
horticulture and forestry.
The iMapPESTS: Sentinel Surveillance for
Agriculture ﬁve-year program is a $21 million
partnership, led by Hort Innovation, with funding
from the Australian Government’s Rural R&D for
Proﬁt Program, as well as 16 partner organisations.
It will lay the foundations for a nationally
coordinated approach to surveillance that will provide
growers with information which could be used to

38 | A F G S U M M E R 2 0 1 9

About the author:
Shakira Johnson
Engagement and Adoption for
iMapPESTS
M: 0433 937 564
E: shakira.Johnson@
ausveg.com.au

The Sentinel specialised trailer
unit features four types of air
samplers.

guide the direction or intensity of scouting efforts
and pest control actions. The system could also
facilitate a coordinated response to biosecurity
efforts during exotic pest and disease incursions,
including use in delimiting surveys and proof-offreedom claims.
A key feature of the program is the Sentinel, a
custom-designed surveillance trailer unit designed
to offer optimal sampling of airborne fungal spores
and insects. A prototype Sentinel was launched at
South Australia’s premier agronomic cropping site
in Hart at the Hart Field Day in September. From
there, the Sentinel was relocated to a research
station in Nuriootpa, north-east of Adelaide, where it
has been undergoing trials in plant pest surveillance
in a viticulture region. It is then to head to major
horticulture production areas in South Australia
while it undergoes optimisation.
The Sentinel is the ﬁrst of a series of the
specialised surveillance units to be developed by
Primary Industries and Regions South Australia’s
research division, the South Australian Research
and Development Institute (SARDI), as part of the
iMapPESTS program. SARDI lead scientist Dr Rohan
Kimber is guiding the technology partners in the
development and construction of the Sentinels.
Once developed, the units will be deployed in growing
regions across the country with the capacity to
mobilise in response to industry and government
surveillance needs.
The mobile nature of the Sentinel unit enables
the surveillance technology to provide localised
information that impacts a speciﬁc region, which
might not apply to growing regions in other parts
of the country.
The Sentinel is equipped with several airborne
samplers, power supply, a climate sensor, telemetry
and an industrial computer to remotely control and
monitor the unit, including automated robotics to
change pots on the samplers according to the day
or capture criteria.
The Sentinel features four different air samplers:
– Two spore samplers, which are high-volume
air samplers speciﬁcally designed to collect
airborne spores.
– A two-metre insect suction trap to monitor
localised insect dynamics.
– A six-metre insect suction trap, for monitoring
of long-distance migratory insect ﬂights.
– A BioScout system, a near real-time monitoring
technology of fungal spores under collaboration.
The iMapPESTS team conducted surveillance
activities at the Hart ﬁeld site in spring. During this
time, the pests and diseases detected by the Sentinel
as present in the grains growing region were reported
to stakeholders via the iMapPESTS website; however,
the iMapPESTS pest priority list will report on pests
and diseases relevant to multiple industries at any
one site.
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The iMapPESTS research and development
network has compiled a list of high priority pests for
each major agricultural sector, with a focus on targets
that affect multiple industries (eg. light brown apple
moth affects the viticulture and pome fruit industries).
After the Sentinel captures airborne pests and
diseases – including many long-distance dispersal
insects such as aphids and thrips – the samples will
be dispatched to SARDI laboratories for inspection.
The Sentinels are being optimised for new and
established advanced diagnostics techniques
developed by SARDI to identify and measure
abundance of high-priority pests and diseases
under surveillance. This research will expand the
capacity of current airborne surveillance technology
and diagnostic tools.
SARDI are examining the airborne samples
captured by the Sentinel using highly speciﬁc and
sensitive molecular techniques and assays which
have been designed for the targets of interest.
While this method of diagnostics is routine for
pathogens, pests are traditionally identiﬁed by
entomologists using morphological characteristics
to identify species within samples. This is time
consuming and in times of incursion or high pest
and disease pressure, a timely response can make
all the difference.
The research and development of the
application of these advanced techniques to pests
will speed up identiﬁcation and reporting, putting
accurate, actionable information in the hands of
growers to enhance pest management.
Meanwhile, some of the samples captured
by the Sentinel are also being sent to Agriculture
Victoria, which will investigate the application of
new pest diagnostic techniques for the broadscale
detection of exotic pests and diseases using next
generation sequencing (NGS) technologies, which
will be particularly useful in mixed population
samples captured by the Sentinels. NGS sequencing
means there will be high throughput capacity for
pest and disease diagnostics.
This research will establish an NGS pipeline –
samples collected in-ﬁeld through to analysis – that

will be made available to industry, as well as state
and federal governments, on a fee-for-service basis
that is affordable and sustainable.
Following its trial in the grains industry, the
Sentinel was trialled in the Barossa Valley for the
viticulture industry. The prototype Sentinel operation
over the next few months will be a learning phase
to optimise how it works and make improvements,
with plans to launch in the Adelaide Hills region of
South Australia in early 2020.
A second Sentinel will be launched in northern
Queensland in early 2020. This Sentinel will focus
on optimisation of trapping and sampling in a
tropical environment, before moving down through
various growing regions of Queensland. By mid-2020
it is expected that several more Sentinels will be
launched across the country, reporting dynamic
pest and disease information to all plant industries.
APAL director, Kevin Sanders is looking forward
to the Victorian Sentinel launch and believes smart
surveillance technology is the future of orchard
management and that it will be a vital tool to help
inform future business decisions.
“Protecting Australia’s agricultural produce
from pests and diseases is an ongoing job that is
vital to protecting the future viability of our primary
production industries,” he said. “We need reliable
information to support our pest free areas and
maintain or expand our market access.”
Kevin Sanders has been a long-time advocate
of innovative R&D that supports industry.
“While we are doing regular crop scouting out
in the orchards, we aren’t able to identify exactly what
we are ﬁnding. The accuracy of the identiﬁcation of
pests and diseases trapped by the Sentinels will
give us better information for pest management.”
The iMapPESTS team will work with growers
and industry representatives to understand the best
way to communicate and visualise the dynamic
pest information for end users, sharing which pests
or diseases the Sentinel is detecting in an area at
a particular time. Growers and agronomists are
encouraged to visit the iMapPESTS website for
more information on surveillance outcomes. AFG

Further information:
iMapPESTS website
www.imappests.com.au
Twitter: @iMapPESTS
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Agtech drives pesticide use
eﬃciencies
DR NANCY SCHELLHORN

Insecticides play a critical role in
producing the high quality, great tasting
and looking fruit that all of us want.
However, global mega trends are
challenging what and how insecticides
are used.
Eating for wellness, environmental concerns about
bee health, decline of songbirds, 75 per cent decline
of ﬂying insects across several European countries,
and growth in the biopesticide market (compound
annual growth of 16 per cent) are trends associated
with the downsides of insecticides. The culmination
of these three mega trends is resulting in consumerdriven change and retailer action.
Large retailers in the EU and USA, Aldi, Costco,
Whole Foods, Lidl, Coop, are placing new demands
on their grower suppliers by setting thresholds for
pesticide residue levels 66 per cent lower than the
Government standard, and they are asking suppliers
to ﬁnd alternatives to the most widely used
insecticides; neonicotinoids and chlorpyrifos. The
EU saw new zero- and low-residue branded fruits
and vegetables ﬁrst launched in late 2017; Carrefour
launched the ﬁrst zero-residue pear in Belgium. These
labels are growing at a rate far greater than the
suggested ﬁve per cent of market share. As one
example, the French-owned Spanish-based Bonduella
runs 130,000 ha of crops across the world and its
zero-residue sweet corn took 10 per cent of the
market share in the ﬁrst year.
There are massive challenges and risks to
meeting these new demands, and this is where new
technology and practices can support growers to
reduce risk while delivering the products into new
markets. Across Australia, fruit producers are known
for high compliance with food safety standards and
embracing technologies that increase operating
eﬃciency and reduce costs. Opportunities to bundle
new technologies like reliable, real-time, pest
monitoring, microbial and biological insect control,
selective treatment of areas using drone technology
(for conventional chemistry and biopesticides), and
validation that control is working, will reduce risk,
increase eﬃciencies, and reduce costs. Importantly
it may open new markets for producers. This is
where RapidAIM Pty Ltd, a new Australian AgTech
Company, comes in.
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About the author:
Dr Nancy Schellhorn
RapidAIM Pty Ltd
E: nancy@rapidaim.io
W: www.rapidaim.io

Top: If fruit ﬂy are detected in
the trap, growers will receive
an alert via a mobile phone
app, and can see if their
management is working.
Bottom: Goulburn Valley
grower Dom Scali, Scali
Orchards, collaborated on
the ﬁrst RapidAIM research
trials in 2017, and again
in 2018, and has now
subscribed to RapidFLY
for fruit ﬂy monitoring.

Further information:
RapidAIM wants to hear about
your Fruit Fly monitoring needs.
Contact us via the website:
www.rapidaim.io
RapidAIM insect sensing
technology was developed by
the CSIRO, and is exclusively
licensed to RapidAIM Pty Ltd

Acknowledgements:
The project was funded through
the Agriculture Competitive
White Paper, the Government’s
plan for stronger farmers and a
stronger economy’

Developed by former CSIRO scientists,
RapidAIM is novel Ag IoT insect monitoring
technology for early detection, targeted control and
validation that control is working. The ﬁrst product,
RapidFLY targets Australia’s two main fruit ﬂies
Queensland Fruit Fly (Qﬂy; available now) and
Mediterranean Fruit Fly (Medﬂy; coming soon), and
is a game changer. Growers know when and where
to act and can have conﬁdence in their fruit ﬂy
management. FlyRT, fruit ﬂy regional alerts, is the
area-wide product that allows communities to drive
their area-wide pest management.
The team have combined their knowledge of
insect pest ecology with sensor technology to provide
real-time fruit ﬂy detection straight into the hands of
growers, and communities. The sensors work by
detecting the “behavioural ﬁngerprints” of fruit ﬂies.
Once a ﬂy enters a trap, it is identiﬁed as a fruit ﬂy
and its location is communicated to an end user
through an easy-to-use mobile phone app. The ﬁrst
trials of the RapidAIM technology, funded by CSIRO
ON Program through the National Innovation and
Science Agenda grant, started in 2017 in Shepparton,
Victoria, with 16 growers and the horticulture service
provider IK Caldwell. The trial grew to a national
project, funded through the Agriculture Competitive
White Paper, where the technology was deployed
across ﬁve fruit-growing regions, and the RapidFLY
app was placed in the hands of 65 end users including
growers, and State Biosecurity Oﬃcers. A RapidFLY
and FlyRT commercial service offering is now
available in some regions and will be available across
the country starting February 2020. The team is
currently developing RapidMOTH for application to
codling moth monitoring. Codling moth and fruit ﬂy
alerts on the RapidAIM mobile app will be a game
changer for pest management for apple and pear
growers throughout Australia.
RapidAIM: Know Now. Act Early. AFG

A PA L.O R G.A U

R & D / WAT E R B U D G E T I N G

Water budget the basis for
irrigation scheduling plan
L E X I E M C C LY M O N T, I A N G O O D W I N , A N D M A R K O ’ C O N N E L L

The most common
method used for
scheduling orchard
irrigation is ‘experience’.
While this can be reasonably accurate in delivering
tree water requirements, it is not so useful when it
comes to creating a ‘water budget’ for a season.
By using a standard method of calculating orchard
evapotranspiration (ETc) and historical weather data,
growers can estimate monthly water requirements
for the blocks of an orchard. This water budget can
then be used to plan water management strategies
under different scenarios. For example, what is the
irrigation requirement if deﬁcit irrigation or postharvest cut-off are used? If allocations are low, can
I maintain irrigation levels to some priority blocks?
A computer spreadsheet is available from Agriculture
Victoria to aid growers in creating seasonal water
budgets and this article describes the basis of the
calculations therein.
The water budget, and for that matter day-to-day
irrigation scheduling, is based on the standardised
method of computing ETc as detailed in FAO56:

ETc = (Kcb x ETo) + (Ke x ETo)

About the authors:
Lexie McClymont, Ian Goodwin
and Mark O’Connell
Agriculture Victoria Department
of Jobs, Precincts and Regions
(DJPR)

use of well-watered grass and is calculated from
measurements of wind speed, solar radiation,
temperature and humidity by the Bureau of
Meteorology (contact the authors for historical ETo
information relevant to your location). In orchards,
Kcb is a factor to convert ETo to tree water use and
Ke is a factor to convert ETo to understorey water
use (the combination of soil evaporation and cover
crop water use).
FAO 56 addresses the calculation of Ke in
detail for a range of circumstances, but a good
rule-of-thumb is that Ke is equal to the fraction of
orchard ﬂoor that is wet after an irrigation event
(although in spring, when there is consistent rainfall
events, Ke can be estimated from the fraction of the
orchard ﬂoor that is sunlit). Thus, Ke for the majority
of the season is largely determined by the irrigation
method, with microjet systems creating a larger
wetted surface area and therefore requiring a greater
Ke value than drip systems.
Sunlit leaf area is the major determinant of
Kcb and hence tree water use. Sunlit leaf area will
depend on canopy extent, planting arrangement,
leaf area density and solar position.

This water budget can
then be used to plan water
management strategies
under different scenarios…

where, ETo is reference crop evapotranspiration,
Kcb is the basal crop coeﬃcient and Keis the soil
evaporation coeﬃcient. ETo is equivalent to water
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Research has shown that sunlit leaf area can
be estimated from effective area of shade (EAS,
expressed as a fraction of the orchard ﬂoor):

Kcb = k.EAS
where EAS is measured in the morning, at midday
and in the afternoon to account for changes in
sunlit leaf area over the daytime and k is a speciﬁc
water use coeﬃcient for genotype (e.g. crop type/
cultivar) and environment (e.g. advection associated
with discontinuous orchard canopies). Studies on
peach and pear at Tatura have determined k to
approximate 1.1, while a k of 1.3 is recommended
for apple crops. EAS of new plantings may only
reach 0.1 by the end of their ﬁrst season whereas
mature blocks can reach their seasonal maximum
by the end of October. EAS of mature blocks in the
Goulburn Valley commonly range from 0.3 to 0.7,
meaning that there would be commensurate (and
substantial) differences in water requirements
between blocks. It is unusual for EAS of a mature
block to exceed 0.7. Guidelines for estimating EAS
can be found at: http://agriculture.vic.gov.au/
agriculture/horticulture/fruit-and-nuts/orchardmanagement/determining-effective-area-of-shadein-orchards-and-vineyards-to-estimate-crop-waterrequirement.

Water budget

Top: An example water budget
for an apple orchard in the
Goulburn Valley. Growers can
change the ‘effective area of
shade’ data to match their
individual blocks. The ‘soil
evaporation coeﬃcient’ can
be changed depending on the
irrigation system and the ‘stress
coeﬃcient’ can be modiﬁed if
deﬁcit irrigation strategies are
employed. Monthly reference
crop evapotranspiration (ETo),
rainfall (and the percent
effective rainfall) and soil water
holding capacity data can be
changed to suit other regions
or low rainfall scenarios.
Bottom: An example irrigation
scheduling plan for an apple
orchard in the Goulburn Valley.
Irrigation interval was calculated
by dividing irrigation amount by
the daily water use.
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The seasonal water budget
provides the basis for
scheduling plans within
the season.

An example water budget for an apple orchard in
the Goulburn Valley, generated using the computer
spreadsheet (available from the authors), is
shown left. Grey columns are calculated within the
spreadsheet, while the remaining columns can be
altered by the user. For instance, the user could
decrease ‘average rainfall’ to investigate the impact
of dry conditions.
In this case, irrigation requirement was
estimated for a typical orchard with 0.45 mid-season
EAS. The example orchard had a root-zone depth
of 600 mm, a sandy loam overlying a clay loam soil,
adequate winter rainfall to wet up the entire root-zone
and average within season rainfall. Effective rainfall
was set to 75 per cent. In other words, 75 per cent
of rain during the season was captured in the root
zone. The orchard was drip irrigated and water use
from the understorey (i.e. soil evaporation and cover
crop water use) was set to 0.5 of ETo in October
due to an active inter-row sward and 0.1 for the rest
of the season to account for direct evaporation from
the wetting pattern. Deﬁcit irrigation was not used.
The example shows that irrigation requirement
commenced in October and increased to a maximum
in January of approximately 106 mm per week
(0.27 ML/ha). Total seasonal irrigation requirement
was 453 mm (4.5 ML/ha).
The ‘stress coeﬃcient’ is equal to 1 when
irrigation is managed to meet maximum water use.
A stress coeﬃcient less than 1 can be entered to
quantify potential water savings from deﬁcit irrigation
or post-harvest cut-off.
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Scheduling plans
The seasonal water budget provides the basis for
scheduling plans within the season. Once the typical
water requirements are known, growers can predict
the intervals between irrigation events. Of course,
adjustments will need to be made dependent on
actual weather conditions. Irrigation system and
block information (emitter spacing and rate, tree and
row spacing) are entered in the spreadsheet and an
irrigation interval is calculated for each month. The
interval between irrigation events for the example
orchard block decreases from four days in October
to three days in summer.
An alternative to altering the irrigation frequency
is to alter the run-time. Decisions regarding run-time
should be based on the water-holding capacity of
the soil, the wetting pattern and the depth of the
ﬁbrous root zone. Run-times that are too long will
waste water due to drainage below the root zone,
while run-times that are too short risk increased
understorey evapotranspiration and subsequent
inadequate wetting of the root zone.
Maximum irrigation runtime (h) can be
calculated assuming a cylinder-shaped wetting
pattern from:

I=

3.14 x R2 x D x 1000

x RAW

Q
where R (m) is the radius of the wetting pattern,
D (m) is the depth of the ﬁbrous root zone, Q is
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the emitter discharge rate (L/h) and RAW (m3/m3)
is the readily available water. RAW values of 0.08
and 0.06 m3/m3 can be used for loam and sandy
soils, respectively.

System performance
The value of assessing your irrigation system
performance should not be forgotten. The beneﬁts
of careful water budgeting and accurate calculation
of water requirements will be compromised if your
irrigation system is not delivering the water you
think it is. In short, clean your ﬁlters, ﬂush your lines,
check your pressures and calculate your distribution
uniformity. Agriculture Victoria offers training in
understanding your irrigation system design, irrigation
system maintenance and evaluation. AFG

Further information:
Jeremy Giddings
T: 03 5051 4566
M: 0427 102 285
E: jeremy.giddings@
agriculture.vic.gov.au
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Finding the triggers of
biennial bearing in apple
JENS WÜNSCHE

Biennial bearing in apple induces
variable yearly yields. Growers usually
manage this by removing excess ﬂowers
and fruitlets from ‘on’ trees with heavy
fruit loads to increase fruit size in the
current season and the amount of
bloom in the subsequent season.
While moderately effective, this horticultural tool is
extremely time-consuming and costly, and yields can
still be considerably reduced. Industry proﬁtability
would increase if more consistent crop loads
could be achieved for those apple varieties that
are characterised by ‘on’ or ‘off’ years. Therefore,
Australian and German researchers from the
Productivity, Irrigation, Pests and Soils (PIPS)
program are undertaking a ﬁve-year project to better
understand the underlying processes that cause
biennial bearing in apples trees.
Speciﬁc research goals are to induce
regular and uniform ﬂowering by manipulating gene
expression levels and to identify potential molecular
markers for targeted selection of genotypes without
the trait ‘biennial bearing’ in breeding populations.

About the authors:
Contributing authors to
this article included Jens
Wünsche, Julian Koﬂer and
Anton Milyaev, University of
Hohenheim (Germany);
Henryk Flachowsky, Julius
Kühn-Institute (Germany);
and Dario Stefanelli,
Department of Jobs,
Precincts & Regions, Victoria
(DJPR).

Multi-million-dollar motivation
It is estimated that about 30 per cent of the
worldwide available commercial apple cultivars are
susceptible to some level of biennial bearing. Given
the $500m+ AUD annual value of Australian apple
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Figure 1. Does the bud remain
vegetative or does it commit
to ﬂower formation? The
biological trigger for biennial
bearing in apple is still unknown.

production, alleviating the impact of biennial bearing
could potentially increase industry revenue by
$50m AUD. Yarra Valley orchardist and project
partner Kevin Sanders agrees: “We lose 20–30 per
cent of our income every year due to biennial bearing,”
he said. “The ability to even out biennial bearing
would be extremely valuable and assist with industry
wide planning.”
The research project uses new plant research
technologies to reveal the presence and quantity of
“differentially expressed” genes (transcriptomics),
proteins (proteomics) and small-molecule chemicals
as for example sugars, amino acids, ﬂavonoids or
lipids (metabolomics) in an apple bud sample at a
given time. Functional genomics then describes gene,
protein and metabolite functions and interactions.
To study the plant mechanisms associated
with biennial bearing, apple spur buds (Figure 1)
from the strongly biennial-bearing cultivar Fuji, clone
Raku-Raku, and the regular-bearing cultivar Gala,
clone Galaxy, were sampled at weekly intervals for
up to 12 weeks after full bloom. Both cultivars were
grown in Germany and adjusted to ‘on’ and ‘off’
cropping levels to establish ‘heavy’ and ‘no’ fruit
loads, respectively.

Results to date
Studies on biennial bearing in apple necessitate
identifying exactly when the bud commits to ﬂower
formation. A time series of microscopy analysis
of apple buds determined the onset of structural
changes within the bud tissue and thus the time of
transition from a vegetative to ﬂoral bud. Samples
collected prior to this time point were then used for
the omics-studies, since it is of particular interest
to determine any developmental changes that lead
to ﬂower formation. In general, apple buds can be
routinely evaluated with standard microscopy
procedures; however, they are time-consuming and
depend on meticulous and patient execution. Sample
size also needs to be considered due to the variability
among buds within the tree.
The onset of ﬂower bud formation in
heavy cropping Gala trees was delayed for 21 days
compared to trees with no crop load, but the rate of
initiation was not affected by crop load. In contrast,
ﬂower bud formation on heavy cropping Fuji trees
was minor, whereas non-cropping trees started to
initiate ﬂower buds 18 days earlier than non-cropping
Gala trees. The results indicate that the genetic
make-up of the cultivar determines the onset of the
ﬂower bud formation; however, it can be delayed
by increasing crop loads and low temperatures.
A comprehensive statistical analysis of the
Fuji transcriptome dataset revealed around 6000
genes that were signiﬁcantly different between ‘on’
and ‘off’ trees at the initiation of ﬂower bud formation
and during three weeks prior to this event. The Gala
dataset is not yet fully analysed, but it is expected
that a similar number of differently expressed
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genes will be found. Functional gene analysis is
still ongoing and involves the association of the
most essential genes with the proteomics dataset
as well as categorizing and grouping genes to
speciﬁc metabolic pathways which might be
associated with biennial bearing.
A total of 225 proteins were found to be
differentially expressed between buds from ‘on’
and ‘off’ trees. Only 35 proteins also had the
corresponding gene signiﬁcantly expressed. Further
analysis of those proteins suggested an involvement
of the aromatic amino acids (AAA) phenylalanine,
tyrosine and tryptophan in developing buds from
“off” trees. These essential AAAs are building blocks
for proteins and serve as precursors of several
secondary metabolites, including auxins and
phenylpropanoids. The latter are further catabolized
to a wide range of compounds including chlorogenic
acid. Metabolic proﬁling indicated that the same
metabolites were found in Gala and Fuji bud samples;
however, the abundance of each metabolite varied
depending on the cultivar and the time of sampling.
More speciﬁcally, chlorogenic acid and thiamine
were more abundant in ‘off’ than in ‘on’ trees and it
is assumed that both compounds are associated
with a higher rate of ﬂower bud formation.

Outcomes to date
Open and regular communication between the
researchers in Australia and Germany has fostered
great collaboration and ensured that the strengths
of each team are fully utilised. The beneﬁts of this
project apply equally to both the science community
and apple industry members. Due to the highly
technical nature of this project, communication
and training to date has focussed on the publication
of scientiﬁc results to the research community. A
number of the researchers within the project also
attended an International Symposium on Flowering,
Fruit set and Alternate Bearing in June 19–23, 2017,
in Palermo, Italy (Figure 2), and an international
meeting on fruit physiology and production in
Michigan, USA, where results from the project were
presented. Research outcomes have been presented

Figure 2. The German –
Australian research team
working on biennial bearing
in apple: Henryk Flachowsky,
Jens Wünsche, Julian Koﬂer,
Anton Milyaev, Dario Stefanelli
(from left to right).

to industry at APAL speed updating sessions in 2015
and 2018, at HortConnections in 2018 and 2019 and
in a video developed by RMCG and APAL.

Expected outcomes
A large amount of laboratory analyses and ﬁeld
experimentation has been completed and numerous
genes and compounds involved in the initiation of
ﬂower buds in both biennial and non-biennial apple
varieties identiﬁed. The key outcome of this project
will be the completion of a rigorous scientiﬁc body
of work which provides signiﬁcant information to
the research community and practical solutions for
the apple industry.
– Improved knowledge of what makes one
cultivar biennial and another one not may lead
to understanding how the amplitude of biennial
bearing can be reduced, therefore establishing
consistent cropping potentials.
– Identiﬁcation of genes that trigger biennial
bearing may lead to breeding of new cultivars
with a reduced biennial bearing behaviour.
– Identiﬁcation of compounds from apple that
affect ﬂoral integrator gene activity and thus
the transition to ﬂowering in apple trees may
lead to the demonstration that this substance
can be applied to trees to regulate ﬂowering
without having any other negative effects on
trees, humans and the environment. AFG

Further information:
https://apal.org.au/programs/
future-orchards/archive-library/
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SwarmFarm builds data into
decision-making
ANGUS HOGAN

Smart-tech variable-spray applications
customised to your orchard are getting
closer as Australian robotic company
SwarmFarm Robotics ﬁne tunes the tools
that will link objective ﬂower density data
to automated variable rate spray delivery.
SwarmFarm is leading a levy-funded project with
partners, including the University of NSW (UNSW),
Bosch, ADAMA and with agronomic consultant
support from Dr Sally Bound, from the University of
Tasmania, to deliver an intelligent chemical ﬂower
thinning system to Australian apple growers.
The project is funded from by Hort Innovation
using the apple and pear levy and funds from the
Australian Government.
This project has three primary objectives, to
deliver:

About the author:
Angus Hogan
SwarmFarm Robotics
E: angus.hogan@
swarmfarm.com
Checking coverage of
variable rate application
of ATS in test rows.

– a ﬂower and canopy mapping system that can
capture the variability within an orchard block
– a decision support tool which by visually
representing the data on canopy variation will
give growers the tools to make better chemical
thinningmanagement decisions; and ﬁnally
–

a variable rate sprayer that can automatically
change application rates throughout a block,
and between the upper and lower canopy, as
pre-deﬁned by the grower, based on canopy
and ﬂower variation within the orchard.
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Annie Xu (UNSW), Valerie
Mengying Hu (UNSW), Dr Mark
Whitty (UNSW), Angus Ross
(SwarmFarm), Angus Hogan
(SwarmFarm), Dr Sally Bound
(UTAS) and Stuart MacLennan
(SwarmFarm) with the Polaris
data collection rig prior to
ﬂowering.

Although SwarmFarm’s core product is robotic
platforms, each of the systems to be developed under
this project will be compatible with both a standardframe orchard tractor and a SwarmFarm robot.
By quantifying and understanding the variation
of ﬂower load, the onset of uneven or prolonged
ﬂowering throughout an orchard block and by
utilising this data alongside a variable rate sprayer,
growers will be able to more conﬁdently target and
time chemical thinning applications to optimise
crop load, reduce hand thinning and ultimately
improve fruit yield, quality and grower returns.
This project aims to deliver a commercialisationready system of technologies at project completion.
To ensure that these technologies reach market in
a product form that delivers value to growers,
SwarmFarm is working with other tree crop industries
and commercial partners to investigate the market
opportunity within other sectors.
Since May this year, SwarmFarm have been
working in the Goulburn Valley region, developing
and testing onsite at Hall M J & Sons, Tatura. The
SwarmFarm team have been monitoring a block
of Lady in Red and Gala varieties to test the vision
identiﬁcation, mapping and variable rate spraying
systems. Over the past two ﬂowering seasons
extensive testing and development has occurred
with UNSW to compare a range of camera and LiDAR
systems to identify suitable sensors for the orchard
environment and to develop the capacity of the
machine learning algorithms which identify ﬂower
load density within an image.
Validation of the image processing systems
has involved extensive data collection on each
individual growth stage occurring within a large
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number of reference frame quadrants (pictured in
image background) from the green tip to fruitlet
stage. This extensive data set has already shown
impressive ﬂower identiﬁcation results and will
continue with ongoing development through the
growing season.
SwarmFarm have been working closely
with Silvan Australia and Raven Industries, a global
agriculture control system manufacturer, to design
and develop a variable rate sprayer, capable of
independently controlling application rates between
the top and bottom half of the canopy. For this season,
the team worked with Hall’s Orchard and agronomists
Michelle Egan and David Morey from IK Caldwell in
Shepparton to manually deﬁne prescription spray
application maps for the spray test rows.
The next phase of development is the
‘ruggedisation’ of the vision system hardware, moving
from the current season’s testing system to a modular
unit, integrating data ﬂow between the systems and
continuing the development on the decision support
tools to streamline prescription map generation.
The SwarmFarm team will continue to operate the
data collection system and variable rate sprayer
throughout the growing season to ensure that the
development of the spray system is suitable for
year-round use for other spray applications.
SwarmFarm recently announced an agreement
with Australian ag-tech canopy mapping company
Green Atlas to collaborate on the development of the
mapping technology to ensure growers have access
to the best possible ﬂower counting technology.
SwarmFarm has been busy presenting at a
number of industry events, hosting demonstration
days and presenting at the APAL Grower R&D
Update event and Future Orchards® walks in
November. To keep up to date with these events,
see SwarmFarm’s progress and be involved in the
discussion of the project on Twitter (@SwarmFarm)
or Facebook (SwarmFarm Robotics).
Developing Agri-Tech Solutions for the
Australian Apple Industry (AP16005) is funded by
Hort Innovation using the apple and pear levy and
fund from the Australian Government. AFG

SwarmBot “Indigo”
testing along rows.

Variable rate sprayer
applying ATS to a row
of Gala.

SwarmFarm working with
Silvan Australia and Raven
Industries.

SCAN FOR INFO
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APFIP trials to help solve
‘what to plant?’ dilemma
TOM FRANKCOMB – APFIP

Access to the new pear rootstock
Quince Eline®, and new trials of the
latest apple and pear varieties and new
generation rootstocks, are just some of
the exciting activity the Australian Pome
Fruit Improvement Program (APFIP)
has underway this year to assist
growers to lift orchard performance
and proﬁtability.
About the author:
Tom Frankcomb, Operations
Manager, APFIP
E: tom@apﬁp.com.au
M: 0408 503 528

Rico on Quince A,
Ardmona 2019.

‘What to plant?’ is an increasingly diﬃcult
question with more and more new varieties coming
onto the market, just as growers grapple with the
challenges of climate change and changing
customer preferences.
As an industry-owned body, APFIP will be
focussing on giving growers access to independent
trials of the latest varieties and rootstocks to ensure
they can meet these challenges and know what
variety to plant, and what rootstock to put it in on.
Delivering a robust certiﬁcation scheme
that gives growers conﬁdence their new trees,
budwood or rootstocks are clean and free of known
viruses, without adding unduly to the cost, will also
be a priority.
The key activities of APFIP as we move forward
centre around three core themes:
– evaluation of varieties,
– evaluation of rootstocks, and
– certiﬁcation.

New varieties under evaluation

A scab-resistant Prevar apple
under evaluation in the Batlow
Stage 3 site March 2019.
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APFIP will be making some changes to the apple
and pear variety evaluation service it provides with
the aim of enabling growers to be better informed
about existing and emerging varieties to make the
increasingly complex planting decision.
Trial evaluations will be focused on varieties to
suit the changing growing conditions and consumer
preferences. APFIP is consulting with variety owners
and developing plans to be able to increase grower
awareness of these earlier on in the evaluation.
The Australian industry’s shareholding in the
trans-Tasman variety commercialisation joint venture
Prevar means the industry will have the opportunity
to view the newer, more promising varieties from this
program at APFIP-managed stage 3 sites in several
growing regions. APFIP is planning to facilitate
a ﬁeld day/viewing of several of these sites in the
upcoming autumn.

A PA L.O R G.A U

VA R I E T Y & R O OT S TO C K E VA LUAT I O N / A P F I P

Next-gen rootstock trials
APFIP was instrumental in its early years in working
with the industry on improving the access to and
availability of the certiﬁed clean rootstocks that have
become widely planted in recent years.
The focus by rootstock breeding programs
around the world in recent decades has been upon
the selection of rootstocks with improved tolerances
or resistances to SARD, crown rot, woolly apple aphid
and burr knots. This “next generation” of apple
rootstocks, which includes the CG series from the US,
and the JM series from Japan, as well as others, are
all in the early stages of being available to industry.
However, no comparative research nor
demonstration plantings of these rootstocks exist
for all industry participants to view.
APFIP is planning to change this so that these
next generation rootstocks will be trialled in a range
of growing regions around the country ensuring their
performance can be seen by growers.
APFIP has imported and is now the Australian
licensee for the Quince Eline® pear rootstock. This is
a new pear rootstock from Fleuren in the Netherlands
with improved tolerance to both extremely low
and high temperatures relative to Quince C and A.
The skin ﬁnish on pears grown on Quince Eline is
smoother and greener with less russeting /bronzing,
and the productivity is greater, than in pears grown
on Quince A and C.
We are currently getting the ﬁrst trees on
Quince Eline propagated, to be planted into a trial site
in 2020 to further the work that APFIP has previously
undertaken with the Pear Rootstocks Trial.

Clean, virus-free and affordable
Industry needs to be conﬁdent that the planting
material they are using to establish new orchard
plantings is true to type and virus free.
To ensure this, APFIP is developing new
systems and technology to assist growers, variety
owners/managers and the nursery sector to access
suﬃcient quantities of certiﬁed clean planting
material, free of known viruses. APFIP is also
studying auditable certiﬁcation systems successfully
established by other tree fruit industries to improve
our systems and hence the conﬁdence in the
certiﬁed status of planting material.
Minimising the additional cost of certiﬁcation
on the already huge investment that growers incur
in planting new orchards is a prime consideration
by APFIP in improving the certiﬁcation system.

Grower focus
Engagement and focus with apple and pear growers
around the key themes of variety and rootstock
evaluation and certiﬁcation that affect them, and
the issues and opportunities associated with these,
will be at the forefront for the APFIP operations
manager and the APFIP Board this year. AFG
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WA grower Joe Fontanini and
John Sutton, DPIRD WA, in the
APFIP-DPIRD WA Manjimup
stage 3 site.

A Prevar interspeciﬁc pear
showing plenty of colour in
the APFIP Ardmona evaluation
site, February 2019.

New era at APFIP
It’s been a very busy 12 months for Tom Frankcomb
since taking over the helm at APFIP from longstanding operations manager Mark Hankin, who
left in mid-2018 to explore opportunities outside
the industry with his family.
Tom, a former Huon Valley apple grower
and active industry member, joined the organisation
in November 2019 and has spent the last year
familiarising himself with APFIP sites and operations,
new variety importation processes and travelling
the regions meeting growers and stakeholders.
He has been a familiar sight at orchard walks
around the country, his passion for the role evident,
explaining the importance of certiﬁcation and gauging
what growers want from their industry-owned
evaluation sites.
Tom has worked with the APFIP board –
Scott Price (Tas), Kevin Sanders and Chris Fairless
(Vic), and Greg Mouat (NSW) – to set the future
direction for APFIP and ensure its resources and
experience can be most effectively used for industry.
As well as the growers, APFIP’s other key
stakeholders have played a vital part in this process.
They include: APAL and Hort Innovation, as some
of the activities of APFIP have been funded by
grower levy funds; APFIP certiﬁed nurseries; variety
owners and breeders such as PREVAR, DPIRD WA
and DPIQLD.

Tom Frankcomb, Operations
Manager, APFIP

Further information:
Read more about APFIP and
its work on the APAL website
under Industry Programs.
Look out for forthcoming
events.
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Protecting our pollinators

3. Be aware of the effect of netting
on bee populations

DR HUGO BRITT

Lisa’s study of netted kiwifruit orchards in New
Zealand found, alarmingly, that 71 per cent of bees
failed to return to their colony after visiting a covered
orchard, while only 37 per cent failed to return with
open orchards. Foraging trips per day and average
days spent foraging also decreased dramatically.
“The colonies were weaker after the kiwifruit season,”
she said. Colonies were losing bees and were not
providing the pollination service required. In New
Zealand, this led to beekeepers increasing their
fees to $600 per hive for 12 days during the critical
Manuka season.
Lisa found that adult bees fare better with
roof-only netting, or roof and partial sides. If full
netting is used, she recommended rolling up the sides
of the enclosures during local ﬂowering periods to
let resident bees out or they’ll have nothing to eat
after the orchard ﬂowers. Putting the sides up will
allow other pollinators access, including native bees
and other beneﬁcial insects that provide biocontrol.

Two stand-out sessions at APAL’s
November R&D Update featuring
The University of Adelaide’s Dr Katja
Hogendoorn and Plant & Food Research
Australia’s Dr Lisa Evans provided
growers with vital advice on optimising
crop pollination.
1. Understand the diversity of
pollinators and regional differences
Lisa, who has spent the majority of her time in
New Zealand researching bee populations and
the kiwifruit industry, says that the diversity of
pollinators in Australia is “incredible”, with over 1500
native bee species. There are only 27 in New Zealand.
“The variation between regions is extreme,” she said.
For example, while the honeybee is the primary
pollinator for avocados in New Zealand, bees in the
Tri-State Murray region will ignore avocados because
citrus ﬂowers at the same time, leaving the job
of pollination to ﬂies. “Understanding regional
differences (such as different nesting conditions)
will help growers manage their pollination,” Lisa said.
Katja commented that diversity enhances
pollination, while a reliance on a single species is
dangerous: “We know that from the Irish potato
famine,” she said. Diversity of pollinators increases
movement of insects and promotes cross-pollination
in apples.

2. Plant or preserve native
vegetation to support bees
Katja has conducted research into how much native
vegetation growers need around their orchard and
how it relates to the number of seeds in apples,
pollinated by honeybee and native bee populations.
The ideal percentage (called the “Goldilocks number”)
is to have 20–30 per cent native vegetation in or
around the orchard. Interestingly, having a higher
coverage than 30 per cent leads to poorer results
Relying on apple ﬂowers to feed bees is
not enough. We need to plant for bees year-round,
with Katja recommending plantings of bee-friendly
vegetation under trees, in hedgerows or dedicated
areas near the orchard. Advice on design plantings
to support bees will soon be available through PIRSA,
Trees for Life and industry websites. Plant lists will
be region-speciﬁc to accommodate regional
differences in pollinator species.
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4. Establish a good relationship
with your beekeepers before
Varroa arrives
At present, much of the pollination that goes on
in orchards is done free by native bee populations.
But Katja warns that should Varroa destructor, a
parasitic mite that attacks and feeds on Apis cerana
and Apis mellifera honeybees, arrive in Australia,
the feral population would be wiped out. Growers
would then have to turn to managed hives. When
managed hives are suddenly in high demand, two
things may happen:
– Beekeepers may put their prices up by more
than 300 per cent.
– Beekeepers may not want to put their hives
under nets any more as it kills too many bees.
It’s a good idea, therefore, to establish a positive relationship with your local bee people before the crisis
arrives in the form of Varroa destructor.

5. Be mindful when spraying
before or during pollination
While spraying typically takes place before bees go
into an orchard, there is some evidence that spray
residues don’t break down easily under netting. Katja
comments: “You’ve got to be aware of the honeybee.
It would be good if you don’t spray during ﬂowering.
Get to know which pesticides are friendly to bees,
spray fungicides at night, and be aware that mixing
fungicides may have a stronger cumulative effect
than the individual effect of each product.” Keep in
mind also that systemic insecticides will still be in
effect even if sprayed before bees are active. AFG
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Variety performance is key
to proﬁtability
J O H N W I LT O N – A G F I R S T

When it comes to proﬁtability, irrespective
of which database you look at, the range
in orchard and variety performance is
astounding. Using AgFirst’s OrchardNet™
database we can assess the
performance of the main varieties
grown in Australia.
Performance drivers
Consistent high yield, with optimum size range for
chosen market outlets and high fruit quality, lead to
a good proﬁt result.
In the orchard, the key to achieving high levels
of yield and quality performance lies in attention
to detail. Usually this will mean higher labour costs
within the orchard gate, so it’s not a good idea to
take the cost-accounting approach to your orchard
production costs. We see far more problems where
labour input is minimised than we do with labour
cost blowouts.
Approximately 70 per cent of within-orchard
gate costs are ﬁxed, with only harvesting costs
variable and related to yield.

Highest profit block

Upper quartile profit

Average profit

Highest yield block
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Table 1. Impact of Yield and
Quality on Proﬁt
(Source: Australian OrchardNet database1)

Generally, there is not a lot of scope to improve
the bottom line through reducing production costs
as, in most orchards, costs are already pared to
the minimum.
Raising income offers your largest opportunity
to improve orchard proﬁts. For the average orchard
block there is plenty of scope to lift yields, class 1
recovery, colour and fruit size.
Table 1 below shows the impact of yield and
quality on proﬁt per gross kg, in cents per kg for 2017
crop. Proﬁt expressed as cents/kg gross crop across
all varieties depends on high yields, high class 1
recovery and a good market return.
High yield with poor class 1 recovery, as
shown for Royal Gala (highest yield block), results
in a poor return.
In Pink Lady, while there is little difference in
yield between the most proﬁtable, and the highest
yielding blocks, the lower packout in the latter
(75 versus 85 per cent) results in a much lower 69.5
cents/kg proﬁt than the 83.1cents/kg returned by
the most proﬁtable block.
Among the varieties, the gross yield ranges
between average production, upper quartile average
and highest production (Table 2). On average, upper
quartile is 1.55 times average, and highest yields
are 2.14 times the average yield.
Local varieties Cripps Pink and Granny Smith
have the tightest spread. These varieties are well suited
to Australian growing conditions and are therefore
more consistent between growers and blocks.
It stands to reason that if the best blocks are
achieving twice average, there must be some only
making half average.
The other point to note is that average
production levels in some varieties have slim proﬁt
margins so it will only take a small shift in costs or
returns to push them into the red.

Cripps
Pink

Fuji

Granny
Smith

Royal
Gala

Scifresh

Yield t/ha

123

92

116

106

89

Class 1 %

85%

75%

86%

78%

80%

Profit (cents/kg)

$0.83

$0.53

$0.59

$0.72

$0.66

Yield t/ha

91

64

101

66

66

% Class 1

79%

74%

77%

80%

81%

Upper quartile profit (cents/kg)

$0.64

$0.43

$0.39

$0.55

$0.55

Yield t/ha

61

41

69

43

38

% Class 1

76%

66%

74%

77%

76%

Average profit (cents/kg)

$0.44

$0.06

$0.23

$0.25

$0.12

Highest yield t/ha

126

92

124

120

89

Highest yield % Class 1

75%

75%

70%

35%

80%

Highest yield profit (cents/kg)

$0.69

$0.53

$0.33

$0.14

$0.66
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Attributes of high performing
blocks
A full, uniform fruiting canopy with low tree vigour
and regular year-on-year cropping are the main
attributes of high performing blocks.
Once full canopy is established, no more
than 20 to 30cm average length of annual shoots is
needed to maintain a healthy tree and size its crop.
Once annual shoots exceed 30 to 40cm in length,
photosynthates are being diverted to shoot growth
rather than going into the fruit.
Excess tree vigour is one of the main reasons
for low yield and quality. There is a very close
relationship between branch strength and shoot
vigour. Branch gradient, and more importantly
branch thickness determines shoot and extension
growth length.
Crop load is the best vigour control tool and
where vigour is excessive it is diﬃcult to set suﬃcient
crop load for vigour control.
Branches need to be slightly pendant to secure
good fruit set. In the case of pomefruit, a shoot sets
up a fruit bud on the terminal bud where vigour is
under control but takes two growing seasons to
develop fruiting spurs on its lateral buds. With some

Cripps
Pink

Fuji

Granny
Smith

Royal
Gala

Scifresh

Highest Profit

2.00

2.24

1.67

2.47

2.31

Upper Quartile
Average

1.49

1.56

1.45

1.54

1.73

Average

1.00

1.00

1.00

1.00

1.00

Table 2: Yield Relationships
across ﬁve of the largest
Australian varieties.

In high density plantings the
upper tree needs to be well
furnished with short fruitful
laterals.

varieties signiﬁcant fruit can set on the auxiliary buds
of one-year wood, particularly on precocious dwarfing rootstocks. In general, a fruiting unit or fruiting
lateral will be in its third growing season before it
can carry suﬃcient crop load for vigour control.
This means that trees need to be far enough
apart to allow for at least two years lateral extension
growth before over-crowding and within-canopy
shading impacts on fruit set and fruit quality.
In recent years it has been the fashion to plant
orchards at very high tree densities, often less than
a metre between trees. Once plantings get down to
these densities the longest fruiting lateral you can
have in the lower tree is not much more than 60cm
length. In the upper tree you still need separation
between trees to allow good light penetration into
the lower half of the tree, so the top half of the tree
needs fruiting spurs rather than laterals.
We are also ﬁnding that multi-leader systems
are giving calmer trees than single leader trees. This
is particularly so for grafts. I think this is because
we can develop a larger fruiting canopy sooner with
a multi-leader tree than a single leader.
Incidentally, the critical branch strength
relationship for vigour and cropping is a branch
diameter of about 2cm per metre of fruiting lateral
length. Branches need to be 20° to 30° below the
horizontal. If any more pendant than this, shading
of their fruit becomes a problem.

Upper tree management

These short fruitful laterals
were obtained by mid growing
season stubbing back strong
annual growing shoots in the
previous growing season.
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The most cost-effective pruning, thinning and picking
is that which can be done easily from the ground,
or off a short ladder. This means that most of your
fruitful tree canopy needs to be between about 75cm
above ground and 2.5–3m height in the tree.
As intensive orchards mature, shade out of
the lower tree becomes a problem. This is largely
due to allowing the upper tree branch structure to
become too large, or retention of excessive branch
numbers in the middle, lower tree.
Leaning trees lead to signiﬁcant lower canopy
shading too, so its necessary to provide very good
upper tree leader support.
Where upper tree leader extension growth
is strong, heading the leaders back after fruit set in
November, or early December, is a good way to bring
upper tree vigour under control.
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Speciﬁc variety management
Cripps Pink
Unless you have a site that colours fruit well, the
standard strains of this variety are now past their
use by date.
For good colour in standard strains the site
needs to be almost nitrogen deﬁcient, however if
nitrogen levels become too low, yields will be very
low as well. Many growers leaf pluck to improve fruit
colour however this is expensive and can impact
the following years crop if overdone.
Red strains colour well before the fruit becomes
over mature, which reduces fruit handling injury
and improves storage. Red strains have very high
productivity with good class 1 packout potential.
Generally, the market is unwilling to pay suﬃcient
premium for high colour standard strains once
improved red sports become available.
The tree is very vigorous when young and has
a stiff upright growth habit, so branch training is
necessary before the branches stiffen. Cripps Pink
is very responsive to reﬂective mulch and has low
susceptibility to biennial bearing.
Fuji
Making this variety perform is a real challenge.
Fruit size is naturally large, one of the attributes of
a cultivar with high yield potential, however orchard
experience shows it’s very diﬃcult to achieve
regular high yields year on year.
In the absence of suﬃcient crop, tree vigour
is high. Unlike many varieties, Fuji lacks the ability
to ﬂower and set fruit well on auxiliary buds on
one-year wood. This delays cropping on young trees,
leading to an extra season’s growth before cropping
will kick in for vigour control.
High performing, regular cropping blocks
have large, low vigour canopies, with many short
laterals, 15 to 20cm long, terminating in fruit buds.
Where tree vigour is excessive, strong annual shoot
growth can abort fruiting sites. Trunk girdling in the
post bloom period is a good tool for overcoming
this problem.
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These standard colour Cripps
Pink have achieved very good
fruit colour. This is because
the block is nitrogen deﬁcient.
The low nitrogen necessary
for good colour development
limits fruit set and yield. High
packout, but low yield.

This is the same block as
pictured at the bottom on the
opposite page.These trees
were root pruned and are now
low vigour with good crop and
plenty of short annual shoot
growth all terminating in
fruitful buds.
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The key to success in Fuji is
thinning to spaced singles on
a low vigour canopy.

These Royal Gala have been
over pruned, have excessive
vigour and light crop. Reﬂective
mulch is necessary for good
colour in red or partially
coloured apple cultivars.

Trees have weak to moderate
vigour, with fruit all over the
tree. Note the gap between
the trees. This is necessary to
allow light into the lower tree.
Twice the yield as those
pictured above.
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Fuji is very prone to biennial bearing and needs
careful thinning management to avoid this problem.
Fruit quality, particularly poor fruit colour and
sensitivity to sunburn injury is increased by excessive
crop loads.
Good fruit colour requires adequate light
exposure and low nitrogen status. Older strains are
diﬃcult to colour and generally incapable of meeting
market fruit colour speciﬁcation.
High colour strains are now available in both
stripe and blush colour forms. These strains are
rapidly replacing standard strains.
For high class 1 recovery, the crop needs to
be grown as spaced singles.
Fruit set is very sensitive to low nitrogen levels
during ﬂowering – fruit set period, so there needs to
be adequate nitrogen at this time, but low nitrogen
levels near harvest to maximise fruit colour. It is
very responsive to reﬂective mulch.
Birds love it, so it needs good protection from
birds near harvest.
Fuji crops best on weak pendant, low vigour
wood, needs growth regulators such as ethephon
or NAA in the summer period to improve return
bloom and is prone to magnesium deﬁciency
which becomes more severe as crop load increases.
Foliar magnesium sprays may be necessary to
avoid severe magnesium deﬁciency and leaf drop.
It is diﬃcult to thin with chemical thinners,
particularly if the bloom period is extended.
Granny Smith
The OrchardNet™ database shows Granny Smith is
a high performer under Australian growing conditions.
It performs well in most growing areas. Being a green
variety, it does not require good light or colour,
however it still needs adequate light through the
canopy for good fruit set, fruit size and satisfactory
eating quality.
Sunburn and sun tinting are the main fruit quality
issues. Overhead netting solves these problems.
It is prone to handling damage, particularly if
harvested late.
Being a green variety, Granny Smith has a
higher appetite for nitrogen than other apple varieties
and good nitrogen fertiliser programmes keep the
fruit green and often lead to larger crops. Sensitive
to calcium chloride foliage injury so calcium nitrate
is the preferred calcium foliar product.
Prone to tree pit, so needs a foliar calcium
spray programme to minimise this disorder. Trees
can be excessively vigorous if on stronger rootstocks.
As with other varieties, good vigour control is the
key to high yields. Granny Smith crops best on
relatively weak pendant branches.
Prone to wind rub injury to fruit and exposure
to high winds near harvest can cause heavy fruit drop
due to its weak stem which can pull out of the fruit.
Normal stop drop sprays which strengthen
the abscission layer between the fruit stem and
spur are ineffective on Granny Smith.
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Royal Gala
Royal Gala, and particularly its better high colour
strains, has become a very important variety worldwide.
Climatically it’s very adaptable and grows well
under a wide range of conditions.
The tree has moderately high vigour so
now is generally planted intensively on precocious
dwarﬁng rootstocks.
Its natural fruit size range is moderately small,
with average fruit size about 155g, however it is
possible to produce an average size of 165g without
sacriﬁcing its yield performance too much.
Royal Gala gives a very good response to
ethylene blockers such as Harvista® and Retain®
and with these tools its possible to delay harvest
by 10 to 14 days. Providing the trees are not over
cropped, or under too much environmental stress
fruit sizing continues through harvest at about 1 per
cent weight increase per day.
The Australian OrchardNet™ database shows
that the upper quartile average yield is 50 per cent
higher than the data base average, and the highest
yields are more than twice average yield so there
is a lot of potential in Australia to increase Royal
Gala yields.
Royal Gala has a relatively upright growth
habit without crop load and young trees can be
vigorous. Managing tree vigour is the key to getting
high yield performance from it. Excess tree vigour
competes strongly with fruit for photosynthates.
Where there is high vigour, fruit size is often smaller
than where there is weak to moderate tree vigour.
As this variety was developed in a mild summer
climate, it does not like high summer temperatures.
It is sensitive to sunburn injury and in some hot
climates lenticel breakdown injury to the fruit can
occur during storage.
The fruit has a long stem so it is possible to
grow it in bunches of doubles and triples.
In mild climates biennial bearing is not
generally a problem. Where it is exposed to excessive
summer heat stress, biennial problems increase.
Very responsive to reﬂective mulches in the
preharvest period and these are widely used, even
with some of the high colour strains.
While it can be stored from one year to the next,
eating experience falls off rapidly after four to ﬁve
months storage.
Relative to many varieties its very grower-friendly.
Under net, provision for good cross pollination
is necessary.
Susceptible to Alternaria leaf necrosis and often
can show heavy leaf shedding, particularly on over
vigorous young trees.
Scifresh
This is a relatively new variety to Australia, so a lot
of blocks have yet to reach full production.
In many respects Scifresh (marketed as Jazz®)
behaves very similar to Nicoter (Kanzi®) as they both
have the same parentage.
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For large Scifresh fruit size,
strong terminal buds on
short annual shoots are
needed.

Young trees can be very vigorous and may
produce strong upright shoot growth which is likely
to become bare wood if vigour was too strong.
Unlike Nicoter, fruit size is smaller than
optimum for the market. Normal fruit size averages
around 160g. With careful tree management 170g
average fruit size is possible. As the variety is very
prone to calcium disorders its unwise to try and grow
Scifresh fruit much larger than this average size.
Crop load does not appear to have a great
inﬂuence on fruit size. Bud position, bud quality
and tree vigour have much greater inﬂuence than
crop load.
Terminal buds of short annual shoots give
largest fruit size, followed by strong spur wood.
Fruit size on auxiliary buds of one-year wood is
usually 30 per cent smaller than terminal bud fruit.
Scifresh is very prone to calcium disorders of
bitter pit and lenticel blotch pit. It needs to be grown
in a soil with good cation balance. Base saturation
for calcium needs to be above 70 per cent, magnesium
8 to 12 per cent and potassium only three to four
per cent to minimise bitter pit risk.
Tree vigour needs to be low, and an intensive
calcium spray programme is necessary.
Mature Scifresh is moderately prone to
biennial bearing, so needs good early fruit thinning
programmes backed up by summer growth
tegulator applications to improve return bloom.
Inadequate nitrogen levels over the ﬂowering
fruit period also weakens fruit set. AFG
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Orchard performance of
apple worsens as weed
competition increases: A
long-term ﬁeld study under
Mediterranean conditions
DR GORDON BROWN

Gordon Brown reviews Turkish research
on the impact of different levels of weed
management on apple tree growth, fruit
set, yield and proﬁt.
In modern urbanised society, with the increasing
concerns over the environment and the impact
of agriculture upon it, consumers are increasingly
seeking to purchase food perceived as being
produced in an environmentally-friendly fashion.
This has driven demand for products produced
under pesticide-free ‘sustainable’ systems such
as permaculture and certiﬁed organic.
Historic concerns over health issues associated
with agri-chemicals, and more recently the US court
cases concerning glyphosate-exposure, have put
the use of herbicides under increased consumer
scrutiny. The challenge for fruit production is that
the alternatives to herbicides for weed control have
been either less effective, labour-intensive, or
expensive to apply.
The impact of alternative methods of
weed control on fruit yield and size was clearly
demonstrated in the research of Simon Middleton
and colleagues in Queensland under HAL project
AP01006 (Table 1). In this research, with the
exception of weed mat and all-season hand weeding,
the herbicide treatment signiﬁcantly out-yielded all
organically acceptable weed management strategies.
Further, the herbicide treatment also yielded the
second largest fruit, indicating that the alternative
treatments also had a negative impact on fruit size.
This highlights the importance of excellent weed
control in modern high density apple orchards for
them to be economically viable.
Recent research conducted in Turkey studied
the impact of different levels of mowing within the
tree row on the productivity of Golden Delicious (a
treatment not assessed in the Australian research
above). Importantly for Australian horticulture,
regular within-tree row mowing is relatively simple
to adopt as it can be easily mechanised with tractor-
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mounted implements. Hence knowledge of the
impact of this treatment on orchard productivity is
useful for growers considering options for reducing
their reliance on herbicides.

Method
The experimental orchard was planted in 2005
with 2800 trees per hectare and the inter row space
was slashed three times per year. Irrigation was
by drip irrigation every four days to fully replace
evapotranspiration. Ground-based fertiliser was
applied according to soil analysis. Fruit were hand
thinned after fruit drop to 4.5 fruit per cm2 branch
cross sectional area.
Three levels of weed competition were
established by mowing, to below 5cm, a metrewide strip centred on the tree row. In the weak weed
competition treatment, mowing was undertaken
monthly for the whole of the growing season. For the
moderate weed competition treatment, the mowing
occurred between April and May (twice only) during
ﬂowering and fruit set. The high weed competition
treatment was left unmown. Unfortunately, in this
trial, no industry standard herbicide treatment was
included for comparison with standard industry
practices. Soil organic matter, trunk cross-sectional
area (TCSA), fruit set, yield and fruit size were
measured for four years from 2010 and this was
followed by an economic analysis of the data.

Table 1. The effect of weed management strategies for the
previous two years on the yield and average fruit weight of Galaxy
Gala trees in their third leaf (2006).

Weed management

Yield
(kg/tree)

Fruit weight
(g)

No weed control

1.9

137

Herbicide (conventional)

4.6

162

Weed Mat

3.3

168

Mowed clippings as mulch

3.2

161

Sugar cane (SC) mulch

2.7

154

SC + pine oil

3.7

154

Living mulch + pine oil

2.6

147

Hand hoeing all season

3.8

159

Hand Hoeing (Jan – Apr)

3.3

157

‘Sandwich’ system

3.1

150

LSD (p<0.05)

1.0

15
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Results and discussion

P = 0.001 F = 17.8018 N = 12
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Top : Figure 1. Effect of
crop-weed competition level
on fruit set in 2014.
Bottom: Figure 2. Effect of
crop weed competition level
on the gross proﬁt.
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The level of weed control was found to have no
signiﬁcant effect on the soil organic matter or tree
cross-sectional area during the measurement period.
Data for fruit set is only provided for 2014
and if this is typical the large impact of level of
weed control was on the percentage of ﬂowers that
set fruit with regular mowing reaching nearly 80 per
cent fruit set compared to less than 40 per cent fruit
set for the unmown treatment (Figure 1). Of interest
is that the treatment that was only mown twice,
during ﬂowering and a month later, had intermediate
fruit set indicating the importance of weed control
during this important time period.
As would be expected from the fruit set data,
the cumulative yield over the four years of treatment
application, was highest – close to 200 tonnes per
hectare (t/ha) – for the regularly-mown treatment.
The average yield of 50t/ha for each of the four
years makes it potentially commercially acceptable.
Despite the superior fruit set in the moderate
competition treatment (mown twice), compared to
the unmown treatment, the cumulative yield barely
differed at just under 150t/ha for the four years.
As the regularly-mown treatment had higher
fruit set as well as higher cumulative yield, there
is potential for this treatment to yield a higher
percentage of small fruit. This did not occur. Close
to 70 per cent of the fruit in the regularly-mown
treatment was greater than 72 mm compared to just
half the fruit in the other two treatments. This indicates
that regular mowing through fruit development and
maturation reduces weed competition resulting in
larger fruit and hence higher yield.
The economic analysis of the trial data
indicates that the gross proﬁt of the regularly-mown
treatment was nearly double that of the other two
treatments (Figure 2). AFG
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The Turkish research found
regular mowing of within-tree
row area maintained yield
and fruit quality.

Take home messages
1) Weed competition in an apple orchard will reduce fruit set and fruit size resulting in lowered
yields and reduced orchard income.
2) If herbicides are to be avoided, other effective means of orchard weed control need to be
undertaken if yields and income are to be maintained.
3) From Australian research, which did not include regular within-tree row mowing, the most
effective alternative to herbicides was weed mats or physical removal of the weeds.
4) The Turkish research, which did not include a standard industry herbicide treatment, identiﬁed
the importance of regular (monthly) mowing of the within-tree row area for maintaining yield and
fruit quality. Early-season only mowing of this space did improve fruit set, but failed to maintain
fruit size and yield.
5) As tractor-mounted equipment for mowing the within-tree row space is available this represents
a potentially-viable option for herbicide-free apple production with little impact on yield, fruit size
and potential proﬁt.
6) Australian research is required to verify the effect of regular within-tree row mowing on yield and
proﬁtability, compared to current industry standard herbicide treatment.

A PA L.O R G.A U

Further Reading:
Turkish research –
http://www.hortorumcultus.
actapol.net/pub/16_5_13.pdf
Australian research –
https://apal.org.au/wpcontent/uploads/2013/11/
AP01006-Developing-systems
-for-organic-and-low-inputapple-production.pdf
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International
apple and pear
research update
COMPILED BY DR GORDON BROWN

Production
Fruit nutrients and colour
Iran: Fruit from 20 ‘Red Delicious’ orchards showed
that high nitrogen or magnesium levels are associated
with lower levels of fruit colour while high calcium
levels are associated with darker fruit.
Tree nutrition and fruit quality
Iran: Preharvest foliar application of iron to apple
trees improves fruit sugars, dry weight, phenolics
and antioxidant activity.
Tree water stress detection
China: Maximum daily shrinkage of apple tree stems
is superior to predawn stem water potential, daily
stem growth or stomatal conductance for detecting
dry soils.
Dwarf rootstock physiology
Korea republic: Dwarﬁng apple rootstocks have
lower leaf areas with the same rate of photosynthesis
and a larger proportion of photosynthate is allocated
to the fruit compared to traditional rootstocks.
Night temperatures and fruit colouration
Korea republic: Apple trees experiencing low night
temperatures during fruit maturation have superior
red colouration due to low night temperatures
promoting the activity of four different anthocyanin
production genes.
Yield prediction
Greece: The distribution of ﬂowers determined from
tree images is an excellent predictor of ﬁnal fruit yield.
Biochar from prunnings
Japan: Biochar, from prunings, added to an orchard
soil increased soil pH and carbon levels and reduced
N2O (greenhouse gas) emissions as well as soil
nitrate levels.
Melotonin reduces tree growth rates
China: Melotonin applied to apple trees inhibits tree
growth and promotes leaf accumulation of sugars.
N and K fertiliser
India: Increasing N fertiliser application rates
improves the number of fruit per tree and tree size
while increasing application rates of potassium
improves fruit ﬁrmness and sugar content.

Drone detection of optimal harvest date
Netherlands: A drone, ﬁtted with an ethylene
sensor, can detect ethylene if ﬂown within 6m of the
ground and may be useful for the determination of
harvest date.
Hail netting
Brazil: Hail netting over apple orchards reduces light
by 33 per cent and wind by 30 per cent however it
has little effect on humidity or temperature although
it increases fruit yield.

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.
View the snippets on APAL’s
website to link through to the
original research papers.

Seedless apple production
Iran: GA3 application to Honeycrisp ﬂowers
induces parthenocarpic (seedless) fruit. At harvest
parthenocarpic fruit are narrow, have similar ﬁrmness,
starch and sugars to seeded fruit although they are
lower in fruit acids.
Drought resistant dwarf pear rootstocks
Iran: Seedlings of four species of pear were grown
under water stress and assessed for vigour and
are now being assessed for potential as dwarﬁng
rootstocks for arid regions.

Pests and disease
Woolly aphids
United States of America: Sticky barriers on apple
tree bases restrict movement of woolly aphids and
their earwig predators from the roots while sandy
soils or soil mulches restricted aphid damage to
the roots.
Predatory beetles
Poland: Carabidae bettles (predatory) are more
abundant in organic orchards or orchards with
refuge sites than in integrated pest management
(IPM) orchards.
Orchard perimeter net traps for insect control.
Korea Republic: Net traps placed around an apple
orchard perimeter can reduce large black chafer
beetle populations within the orchard by up to 35
per cent signiﬁcantly reducing foliar damage by the
beetles.
Internal rot imaging of apples
Korea Republic: Optical coherence tomography, a
method of obtaining three dimensional images of
the interior of an apple, can be used to detect and
quantify the extent of bitter rot of apples.
Production system and postharvest fungi in apples.
Czech Republic: Over a three-year period, postharvest
disease fungi were found more frequently in organic
orchards than IPM orchards and the dominant disease
fungi changed with season.

Self compatability in pears
Belgium: Self compatibility in pear trees is due to
a mutation in either the pistil or pollen S genes
normally responsible for incompatibility.
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Postharvest
Climate and healthy apples
Italy: Apple fruit phenolics and terpenes, important
for human health, are substantially higher in apples
from cooler growing regions.
Fruit phenolics with harvest date and storage
duration
Iran: Early harvested apples have low levels of
fruit phenolics which decrease with storage while
late harvested apples have increasing phenolic
compounds with storage duration.
Phenolics and fermentation
Brazil: Fermentation of apple juice halved the
quantity of phenolic compounds, notably
hydroxycinnamic acids and ﬂavanols.
Biocontol of Penicillium rot
China: The application of CaCl2 with Candida

Greg’s Quiz

oleophila enhanced the biocontrol of Penicillium on
apples and resulted in elevated apple chitinase activity
as well as lignin, phenol and ﬂavonoid accumulation.
Polyunsaturated oil from apple seeds after juice
extraction
Poland: Apple seed oil extracted from pomace left
over after juicing has higher levels of polyunsaturated
oils than canola oil indicating potential for a new
edible oil of high nutritional value.

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

Apples reduce intestinal inﬂammation
Poland: The polyphenols phloretin and phloridzin,
found exclusively in apples, reduce intestinal
inﬂammation through a reduction in the production
of inﬂammatory molecules.
Frozen apples have high availability of polyphenols
Turkey: After digestion, the bioavailability of apple
polyphenols is up to 16 per cent greater for apples
that have been frozen prior to consumption.

Crossword

COMPILED BY GREG CRAMOND, SA

1

2

Question 1
True or False Statement

3

China is the largest producer of sweet cherries worldwide.

Question 2
Multiple Choice
4

What is the English translation for the German name, “Eigentlicher
Flughund”; a common native pest in fruit orchards?
A: Starling
B: Hare
C: Codling moth
D: Flying Fox.

5

6

7
8

Question 3
Multiple Choice
Although fortunately not in Australia, Southern Europe brown spot
(Steinphyllicum vesicarium) is a major disease for what fruit?

9

A: Apple
B: Pears
C: Peach
D: Cherry.

Question 4

10

11

Multiple Choice
How many growth stages (instars) do the larvae of the light brown
apple moth pass through before becoming pupae?
A: 2.
B: 3
C: 4
D: 6

Question 5
Multiple Choice
What is the name of the irrigation strategy, which can be described
as, “optimising water application during drought-sensitive growth
stages of a crop”?
A: Regulated Deﬁcit Irrigation (RDI).
B: Flood Irrigation.
C: Micro-emitter irrigation.
D: Attention Deﬁcit Disorder.

Across
1.
3.
5.
9.
10.
11.

Apple that replaced Sundowner in the OBA model this year (5)
BMSB damage can look like ________ deﬁciency (7)
New Pink Lady export-quality domestic subbrand _______ (5,4)
A water budget provides the basis for _________scheduling (10)
New pear rootstock licensed by APFIP, Quince _______ (5)
First name of new APAL Technical Manager (4)

Down
2.
4.
6.
7.
8.

Key to keeping BMSB at bay (9)
Location of January Post-Harvest Seminar (10)
Fed funding for ________ was announced for SA and Vic (7)
This organics market is rapidly expanding (9)
Rico pears were shipped here (8)

Answers: Q1 – False (Turkey is the largest producer in the world,
with 480,000 tonnes annually), Q2 – D: Flying Fox, Q3 – B: Pears,
Q4 – D: 6, Q5 – A: Regulated Deﬁcit Irrigation (RDI).
A PA L.O R G.A U
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Postt-harvest Semina
ar
and Orchard Tour
Explore how
h
to manage production and packing
p
for optim
mal post-harvest quality.
21–23 January
y 2020
Shepparton Victoria
Tuesday – Future Business
Workshop - Discretionary
Mutual Fund
Wednesday– Seminar
Sessions & BBQ Dinner
Thursday – Orchard Tour

Connect with fresh
f
produce supply chain members from across Australia and hear
the latest from
m local and international post-harvest experts in the G
Goulburn Valley in
January 2020.
Our high calibrre agenda will challenge thinking on post-harvest management
 
        
they manage fruit storage.
Enjoy unparalleled networking over the three days. Wind down at the end of the
   
The Orchard To
our will explore state-of-the-art packing and coolsto
ore facilities while
h i fr
hearing
f om owners
o
and
d managers off some off the
th mostt progress
sive
i apple
l and
d
pear orchards in Australia.

Registerr now.

www.apal.org.au/events/post-harvest-sem
minar-2020
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