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2020 APAL Awards 
for Excellence
Do you know someone who constantly strives to improve our industry and should 
be recognised?

Recognise the outstanding achievements of our industry’s most successful growers, 
researchers, people and businesses working across all areas of the supply chain. 

The 2020 APAL Awards Categories
• Lifetime Achievement Award
• Grower of the year
• Women in horticulture
• Young grower of the year
• Researcher of the year
• Exporter of the year
• Marketer of the year

Nominations will close Monday 6 April 2020. 

Nominations 
now open!

For further 
information 
please visit: 

apal.org.au/2020-
apal-awards-
forexcellence

UPDATE
APAL Industry 

 Forum 2020 has been 
cancelled due to Government 
restrictions on events in the 

foreseeable future. APAL will 
be providing an update on 

the direction of our upcoming 
conferences and activities 

in the coming weeks.
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C E O  R E P O R T

$3075
Price paid for the first box of 
Batlow Apples new season 
Gala at a charity auction for 

bushfire relief.

280mm

Supporting growers 
in challenging times 
P H I L I P  T U R N B U L L  –  A P A L  C E O

Although February rains brought some relief,  
many growers are still dealing with the impacts  
of prolonged drought and the aftermath of  
unprecedented bushfires. 

The summer bushfires hit the Australian apple  
industry hard, with three key growing regions affected: 
the Adelaide Hills (SA), Batlow (NSW) and Bilpin (NSW). 

APAL has made a submission to government 
outlining the damage and requesting support to help 
growers directly impacted to replant their orchards 
as quickly as possible. 

APAL staff visited the regions to understand the 
extent of the damage, including orchards that were 
burned and those that were destroyed by radiant 
heat. The fires destroyed trees, netting, trellis and  
irrigation systems. 

It is estimated that 210 hectares have been 
damaged, affecting 23 growers, with Batlow (154ha) 
the worst impacted. 

We estimate the damage at up to $72 million 
and have advised Government of the costs of  
establishing a modern high-density orchard and the 
time and expense required to get these orchards to 
full production.  

This figure obviously cannot include the 
human toll. As well as the personal injury, there is a 
psychological toll on all who experienced the terror 
of bushfire. 

Two things struck me during our visits: the 
overwhelming scale of the devastation, and the 
strength of the communities – something that  
they should be incredibly proud of. Efforts to bring 
those growers and their communities together, for 
them to support each other, are vital for the  
ongoing recovery. 

Fire came on top of an already challenging 
couple of years due to drought, hailstorms, excessive 
heat, flying fox and bird infestations. Our Stanthorpe, 
Queensland, growers experienced their driest period 
ever, struggling to keep orchards alive, let alone to 
produce a crop. 

For growers still working through drought, 
please reach out to APAL or your state body so we 
can help you identify support available.  

Post-harvest seminar 
APAL’s January Post-harvest Seminar in Shepparton 
was well-attended. Stand-out sessions from Laava 
Commercial Strategy Director Gavin Ger, and Deakin 
University Research Fellow, Rose Elphick-Darling 
discussed the growing challenge of traceability in both 
the Chinese market and the Australian supply chain. 

Another key theme was the latest research 
into post-harvest treatments and the importance of 
meeting customer and consumer expectations in 
both export and domestic markets.  

Thanks to Platinum event sponsor Tie Up 
Farming. 

Netting program 
As mentioned in the Summer issue, APAL is ramping 
up its lobbying efforts and has had success with the 
National Netting Program.  

South Australian and Victorian apple and pear 
growers will soon be able to access funding to install 
new or replace damaged netting. We’re excited that 
Western Australia and New South Wales have also 
agreed to take part in the scheme. We continue to 
lobby the government to ensure the program is  
introduced equitably across the nation. 

Pink Lady agreement reached 
In late December, APAL signed an agreement with 
Brandts Fruit Trees (BFT) and Pink Lady America 
(PLA). It means APAL is the master licensee for all 
product moving in and out of the US/Mexico, with 
the exception of product exported from the US/Mexico 
to Canada which will remain the licensing domain 
of PLA. Canada however remains a territory owned 
and managed by APAL. 

This agreement will provide significant  
opportunities for the Pink Lady® brand, giving it the 
opportunity to be a truly global brand. AFG
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258mm
Entire 2019 rainfall  

Stanthorpe

Jan/Feb 2020 rainfall  
Stanthorpe

The start of 2020 has been 
challenging for many apple 
and pear growers and their 
communities. Despite these  
challenges, early indications 
are that Australian consumers 
will enjoy a high-quality crop 
of apples and pears in 2020.

90+

300
Exporters licensed worldwide 
by APAL to export Pink Lady®

Country markets within 
the Pink Lady® commercial 

network



New Strategic 
Marketing Panel

N E W S

A Strategic Marketing Panel (SMP) has been  
established as a new, dedicated channel for ongoing 
industry consultation and strategic input into levy-
funded marketing initiatives delivered through the 
Hort Innovation Apple and Pear Fund.  

The role of the SMP is to develop a strategic 
marketing plan against which Hort Innovation will 
implement annual marketing activity. The objective 
of the SMP is to deliver increased consumption in the 
domestic market and growth across export markets. 
Due to the implementation of the SMP the current 
apple and pear Strategic Investment Advisory Panel 
(SIAP) will now move from an R&D and Marketing 
focus to a pure R&D advisory focus only. 

The skills based SMP will provide the  
relevant expertise and capability required to help  
advise on initiatives and guide the apple and pear 
marketing program. The panel is made up of 
growers, independent marketing experts, APAL  
and representatives from Hort Innovation, which 
manages the investment of the industry levy.  
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Each member of the SMP brings rich  
experience and expertise to the panel to ensure that 
the apple and pear industries have strong marketing 
strategies and plans in place. AFG

Nardia Stacy, Pomewest

The collaborative group  
includes a diverse mix of  
panellists including: 
– Bruce Rosengarten  

(Chairman A&P SMP) 

– Cathy Zeppieri (Chief  
Marketing Officer, TAS 
Foods Limited) 

– Nardia Stacy (Executive  
Manager, Pomewest) 

– Mitchell McNab (HV 
McNab/Chairman,  
Fruitgrowers Victoria) 

– Cameron Carter (Sales  
Manager, Seeka Australia) 

– Phil Turnbull (CEO, APAL) 

– Andrew Hooke (Chief  
Operating Officer, APAL) 

– Matt Brand (CEO, Hort  
Innovation) 

– Justine Coates (General 
Manager, Marketing &  
International Trade, Hort 
Innovation)

UPDATE
Due to the rapidly

changing Covid-19 situation,
delivery of these walks will
change. A revised program

will be developed and
shared shortly.



End-to-end integrity: 
protecting the brand 
D R  H U G O  B R I T T

About the author:  
Dr Hugo Britt 
DisContent

Last year, Gavin Ger decided to treat himself 
to a bottle of Bordeaux as he passed through 
a supermarket on a business trip to China. 
Examining the label of the 2016 Cartesien  
Bordeaux Supérior, everything seemed legitimate: 
the text was half in French, half in Chinese 
characters. It not only had a barcode but 
sported a QR code as well. At $25, the price 
point was about right – a bargain compared 
with buying the same bottle in an Australian 
store, but not so cheap as to be suspicious. 

Returning to his hotel room after a long day, Gavin 
opened the bottle, poured himself a glass, took a 
sip … and immediately spat the contents out into 
the nearest sink. The “wine” – if it could be called 
that – tasted like battery acid. 

Like so many others, Gavin was a victim of 
counterfeiting. Ironically, he happens to be an expert 
on the practice. Gavin is the Commercial Director 
and Joint-CEO of Laava, a company that protects 
businesses from counterfeiters, and builds brand 
engagement with their customers.  

Speaking to delegates at APAL’s January Post- 
harvest Seminar in Shepparton, Victoria, Gavin 
pointed out that the unpleasant taste wasn’t his 
only concern. “A counterfeit product isn’t subject 
to any of the quality or food safety controls that 
we usually take for granted,” he said. “That bottle 
could have contained vinegar and food colouring, 
but it could also have contained harmful bacteria 
or worse.” 

Counterfeiting Australian apples 
For Australian apple and pear growers, the Chinese 
market will present an enormous opportunity, but 
the sharks are circling. Counterfeiters know that 
Chinese consumers will pay a premium for high-
quality Australian produce, and so there is a  
significant incentive for them to attempt to pass 
off lower-quality produce as Australian by copying 
branding, packaging, and even QR codes. With the 
quality of counterfeiting ranging from clumsy to 
sophisticated, there’s a real danger that counterfeit 
apples could erode overseas consumers’ trust in 
Australian apples and shrink the size of the  
export opportunity.  

“There’s a clear economic benefit that can 
be gained by riding off a brand that has invested  
a lot, has high market awareness and high regard,” 
says Gavin. “The economics are one driver, but 
general consumer confusion is the other factor. 
That’s why we’ve created a solution that can give 
consumers confidence that a product is genuine.”  

Chinese consumers are very aware of the 
counterfeiting problem; in fact, for 27 per cent of 
consumers, “food and trust” is their biggest concern. 
They are therefore willing to pay more for a brand 
that can offer greater trust and transparency.  
For Gavin and his team, the solution goes beyond 
traceability to embrace what he calls “integrity  
systems”, including: 
– Authentication 

– Provenance 

– Biosecurity 

– Certification and compliance 

– Cross-border protocols and data-flows 

– Protocols for packaging 

– Consumer engagement and digital storytelling.  

The solution 
Achieving end-to-end integrity will take a multi- 
faceted approach, an unprecedented level of  
cooperation among supply chain partners, and 
smart technology solutions. One such solution  
is Laava’s Smart Fingerprint, each a unique and  
secure digital identifier that provides the item-level 
trust and security that consumers are increasingly 

The Smart Fingerprint  
scanner uses an optically 
based process to validate 
products. If it has been faked, 
the scanner will recognise and 
reject it immediately. 

P O S T - H A R V E S T
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seeking. Customers simply scan the Smart  
Fingerprint to access the item’s story, including 
provenance, traceability and marketing information. 
The Smart Fingerprints can only be generated and 
recognised within Laava’s secure ecosystem, and  
if copied, will be picked up by Laava through the 
detection of unusual scanning patterns and activity 
and flagged as “suspicious”.  

How Smart Fingerprints work?  
When a customer scans a Smart Fingerprint with 
the Laava scanner, an image is taken of the Smart 
Fingerprint and sent to Laava. First, it’s optically 
analysed to pass a number of tests, then sent to 
the server and matched to see if it’s one of Laava’s. 
It’s then checked against business rules – has it 
been scanned a number of times, is it located in 
the right country and in the right location within 
that country? Only then does the content come 
back to the consumer (securely delivered via the 
Laava platform) showing that it’s verified – all 
within a couple of seconds.  

The Smart Fingerprints themselves are  
generated by Laava and issued to the brand.  
“We control the two key parts,” says Gavin, “the 
generating and the scanning”. There is no need to 
download an app or signup to Laava to scan the 
Smart Fingerprints. Laava can embed the scanner 
directly into a brand website or app, or in the case 
of China, a WeChat miniprogram that launches 
the scanner instantly when someone points their 
phone at a Smart Fingerprint. “They take a photo, 
it authenticates.”  

Will customers get out their phones to check 
product authenticity?  

Chinese consumers spend a great deal of 
time on social media platforms such as WeChat, and 
do much of their day-to-day interaction (browsing 
webpages, paying for products, ordering taxis and 
so on) through that platform. This includes the use 
of QR scanners.  

QR codes are ubiquitous in China, mainly 
because scanning a QR code is easier than typing 
western characters into a phone screen. “Chinese 
consumers are used to scanning,” Gavin says. “They 
have a much higher incidence of getting out their 
phones to interact with a product.” 

What happens when a counterfeit Smart  
Fingerprint is scanned? 

If the Smart Fingerprint has been faked by a 
counterfeiter, Laava’s scanner will recognise it’s not 
one of theirs and reject it immediately.  

If it passes the first test, then it is checked 
against the business rules, such as a set number of 
scans. Once this is exceeded, the customer is sent 
a message that says: ‘suspected counterfeit, don’t 
buy’, and gives the contact details for getting in 
touch with the brand owner. Normally a Smart  
Fingerprint would only be scanned two or three 

times, but a counterfeit Smart Fingerprint will be 
copied and scanned over and over again, as that  
is their business model.   

Brand owners set the scan count rules  
themselves. For example, if it’s likely that a lot  
of “tyre-kicker” customers will scan the product 
without purchasing, the brand owners could set 
the rule that it can be scanned hundreds of times 
within a ‘geofenced’ location like a supermarket, 
but only say, 10 times outside of that space. Other 
options are to put a second, linked Smart Fingerprint 
inside the packaging or under a peel-to-reveal 
label for scanning post-purchase – or even to put 
one on the sales docket.  

At the conference, Gavin shared a fascinating 
sequence of images that Laava collected as a 
counterfeiter attempted to copy a Smart Fingerprint 
this 2019/20 Australian cherry season. The images 
showed the Smart Fingerprint being cut out of the 
original cherry box, then an attempted alteration 
in Photoshop followed by an attempt to mass  
reproduce it on new labels. “They kept scanning 

Gavin Ger, Laava, spoke at 
APAL’s Post-harvest Seminar 
in Shepparton.
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… you can see the counterfeiter 
scrunching up the label in frustration, 
we could tell they’d given up. 
– Gavin Ger
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Acknowledgement: 
This is an excerpt from an 
Austrade Export Case Study, 
published January 2020. The 
full case study can be found 
at Austrade.gov.au under 
Success Stories. 

“Counterfeiting is a massive issue for us and other 
Australian producers,” says Tim Reid, Managing  
Director, Reid Fruits. “Laava’s Smart Fingerprint 
technology offers a level of secure authentication 
that we believe will make it extremely difficult for 
counterfeiters to replicate.” 

Reid Fruits started exporting cherries in  
2005. Almost from day one, the company’s premium  
products have been targeted by counterfeiters,  
including in Hong Kong, Malaysia, Taiwan and  
Vietnam. In 2018, Reid Fruits received a photo from 
an Indian distributor of one of its cherry boxes – two 
weeks before the export season started. 

Counterfeiting is particularly problematic in 
China, Reid Fruits’ largest export market. Following 
a visit by Chinese President Xi Jinping in 2014,  
demand for Tasmanian products and Tasmanian 
cherries in particular skyrocketed – as did the  
counterfeiting of Reid Fruits’ cherries. 

Reid Fruits has spent tens of thousands  
of dollars to prevent counterfeiting, switching to 
higher-quality packaging, using special processes 
such as embossing and foil on its cartons, introducing 
a watermark on its box bases and printing its logo 
on the long-life plastic liners that keep cherries  
fresh in the box. The company has also included  
a seasonal, laser-cut, embossed foil sticker on the 
outside of its boxes and a card inside with a unique 
QR code which when scanned, links to a website 
that authenticates the product. 

Fighting the fakes 
B Y  A U S T R A D E

Scanning the Smart Finger-
print gives access to the item’s 
story, including provenance, 
traceability and marketing  
information.

“‘In the 2018 season, all these elements  
were copied within the first two weeks of the boxes  
appearing in the Chinese market,” says Tony Coad, 
Manager, Marketing and Sales, Reid Fruits. 

The QR-based technology was especially 
troubling for Reid Fruits, as counterfeiters simply 
created their own QR codes that linked to a fake  
authentication website (a technique known as 
‘spoofing’). 

In addition to loss of revenue, counterfeiting 
puts Reid Fruits’ reputation at risk. “If the counterfeit 
product is of an inferior quality – and they usually 
are – that can have a damaging long-term impact 
on our brand,” says Coad. 

Advanced optical technology 
delivers trustworthy  
authentication 

Reid Fruits’ search for new anti-counterfeiting 
technology led the company to ask Austrade for  
assistance. Austrade’s industry experts introduced 
Reid Fruits to a number of companies offering  
innovative authentication solutions. After an extensive 
assessment, Reid Fruits elected to work with Laava. 

“Laava is using a newer, higher standard  
of optical recognition which is not so easy to  
impersonate or replicate,” says Coad. “We also wanted 
something that would be ready to roll out for the 
2019–20 season and Laava’s technology was ready 
to go: they sent us an email with a product proposal 
and we could use our smartphones to test it.” 

Engaging consumer experiences 
Coad says another appealing feature of 

Laava’s technology was its simplicity and ease of 
use for the consumer. “There are technologies that 
involve peel-off labels or layers of foil, or which  
require special readers. We want to make it easy  
for our customers to authenticate the product, that’s 
why we chose a solution that could be scanned by 
a smartphone,” he says. AFG

Tasmanian cherry grower  
Reid Fruits is applying Laava’s 
patented Smart Fingerprint 
technology on its cherry boxes 
for 20 export markets during 
the 2019–20 season. 

In 2018, Reid Fruits received a photo from an 
Indian distributor of one of its cherry boxes – 
two weeks before the export season started. 
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the Smart Fingerprint, which triggered the system 
to say ‘suspected counterfeit’. By the final image, 
you can see the counterfeiter scrunching up the 
label in frustration – we could tell they’d given up.”  

Why are Smart Fingerprints 
more counterfeit-proof than 
QR codes? 
QR codes are more suited to identification than 
authentication because they are part of an industry 
open standard. Anyone can generate a QR code, 
and anyone can build a QR code reader. “There’s no 
centralised control, no centralised issuer and they 
were not designed for authentication. This means 
anyone can swap out what looks like a genuine QR 
code for a fake one.” This is exactly what happened 
to one of Laava’s key launch partners - Reid Fruits 
of Tasmania, whose world-renowned cherries sell 
for hundreds of dollars a box. 

QR codes generally link to a website, but 
even the website can be fake. “This happened to 
me when I scanned the QR code on the bottle of 
Bordeaux,” says Gavin. “The website looked  
legitimate. In reality, customers may be duped by  
a fake box, with a fake QR code that takes them  
to a fake website. The very same thing happened 
to Reid Fruits last year with their QR codes. It’s 
very sophisticated.” 

Where does the Smart  
Fingerprint go?  
In the case of apples, the Smart Fingerprint would 
go on prepacks or on boxes/rigid packaging. It is 
also possible to embed the Smart Fingerprints at the 
fruit level, if needed. A common Laava requirement 
is to embed the Smart Fingerprints within standard 
packing labels, which is easily supported. One of 
Laava’s packaging partners can even embed the 
Smart Fingerprint directly into the packaging  
design itself without the need to print and add an 
additional label. Laava customers do not have to 
change their packhouse processes and no  
additional equipment is required.   

What’s the cost?  
For an apple grower, there are different flexible 
packages. “Most horticultural brands prefer the 
seasonal subscription model, but we also keep it 
simple and price per label,” says Gavin. “Subscription 
packages start at $500 per month, and the costs 
per Fingerprints can end up in the very low cents 
each, depending on volume.  

“We’ve sought to make the technology  
extremely affordable to put it in the hands of any 
grower, packer or exporter who wants to tell the 
story of their brand while protecting it against 
counterfeiters.” AFG 



A Western Australian project to lift fruit quality by setting  
minimum maturity standards at harvest is showing positive  
results in its second year, improving eating quality and giving 
growers data to get the best out of their crop marketing.

By Alison Barber – APAL

Time is ripe for 
getting harvest 
maturity right

P O S T - H A R V E S T

Photo: Victoria Baker
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Given the technology horticulture has access to  
– pre-sizers with near infrared technology for  
assessing internal fruit quality, canopy mapping, 
platforms and robotic harvesters – cutting an apple 
in half and dipping it in iodine solution to see if it 
is ready for harvest is a strikingly simple tool. 

Match the pattern formed as the iodine  
reacts with the starch against a standard 1-6 starch 
pattern index (SPI) chart and – taken with two 
equally simple pressure and soluble sugars (Brix) 
test readings – you have a pretty clear picture of 
the state of fruit maturity and can time harvest 
and storage to deliver the best fruit quality.  

Simple, yet often under-utilised as the allure 
of early-to-market premiums, or demand for colour, 
result in immature or over mature, mealy and 
greasy fruit on shelves, both resulting in poor  
eating experiences for customers. 

Lack of consistent quality is one of the  
biggest challenges the industry faces in rebuilding 
domestic consumption. 

Minimum standard 
WA producers’ group Pomewest is pioneering 

a state-wide minimum maturity standard at harvest 
to tackle this and is in the second year of testing 
Gala, Granny Smith and Pink Lady apples and 
building greater engagement in maturity testing to 
lift both fruit eating quality and consumption. 

Pomewest Executive Manager Nardia Stacy  
did not mince words when outlining the need  
for the project at the Grower R&D event in  
January, describing it as “combatting the dark  
side of industry”. 

“Our goal is that when you buy a WA apple 
you will get a great apple,” she said. 

“We have declining consumption and a lack 
of trust. Customers just want a great tasting, fresh 
apple. They see a beautiful piece of fruit and the 
taste doesn’t match.  

“We are self-sabotaging our reputation.” 
Nardia said the initiative had been inspired 

by the success of minimum maturity standards  
introduced by the WA Citrus and Tablegrape  
industries, both of which have the power through 
state legislation to remove immature fruit from  
the market. 

Growers had responded well to the program 
and results were promising. 

“The last two weeks we have not had a fail  
at wholesale,” she said. “Growers are asking us for 
iodine, which has never happened before. It is 
really getting traction.” 

Pomewest set minimum maturity standards 
in consultation with growers (Table 1), provided 

tools, training and support for testing as well as 
commissioning independent random testing at 
wholesale and retail levels with results fed back  
to growers. 

In the second year, random testing was 
stepped up and results sent back as a report to  
all growers, increasing transparency. Growers who 
achieve a season without fails are called out for 
their success. 

Nardia said as well as encouraging  
growers to achieve, the testing had highlighted  
the importance of maintaining cool chain integrity 
along the supply chain, with more fails occurring 
at retail level, further down the chain, than at  
wholesale markets. 

Pomewest Project Manager Susie Murphy-
White who is working with growers on testing said 
in the first year there were some starch test failures 

WA growers Mat (lt) and Trent 
(rt) Fox.  

Photo: Victoria Baker

Starch testing is not the only tool for 
measuring maturity, but it is cheap 
and easy to use

Monitoring fruit maturity is critical 
for picking fruit in optimal condition

Supply chain handling, post-harvest 
storage and transport also play an 
important role

Key points

Table 1: WA Minimum Maturity Standards for apples straight 
from the tree.

Gala                                6.5                                       3                                    11.8 
Granny Smith               6.5                                       3                                     11 
Pink Lady                       6.5                                       3                                     13 
 

Apple                        Firmness                  Starch index on         Total soluble solids  
                                     (Kg-f)                         6 point scale                       (°Brix)
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> Horticulture focused

> Chemical feertiliser management (Spray Diary)

> Labour management (including harvest)

> Costing + ROI

> Packing shed management

> Smart dashboard - 360 analytics

suite of modules, our-cloud based farm management software can help with planning, management,
forecasting and budgeting of harvests, from planting to packing.



in the early varieties, but a year on, the improvement 
was clear. 

“We had those that were religiously testing, 
some that did pressure and Brix, but not starch, 
but we are now getting out into those who didn’t 
test at all, who just ate the apple and said ‘yep, 
that’s ready’,” she said.  

“We are seeing far less fails this year, more 
people are taking care to test.” 

Fails are followed up with the grower to 
make sure testing is being carried out correctly. 

Pemberton growers Michael, Mat and Trent 
Fox have been using maturity testing to assess  
harvest timing for as long as Mat can remember 
and are strong supporters of the Pomewest program. 

“We haven’t had a fail yet and I hope not 
too,” he said. 

“We’ve been doing Brix, pressure and starch 
levels to assess maturity for more than 10 years. 
We have better quality fruit and it stores better  
as well. It definitely helps.” 

The Foxes are achieving packouts of 90 per 
cent for Pink Lady and Gala apples and also grow 
Kanzi, Fuji and avocadoes, with most of the 17-ha 
high density orchard in the south west of the state 
under net. 

Mat tests all varieties prior to picking and 
still aims for three picks. “It’s more labour, but we 
get better quality fruit,” he said. 

He said setting minimum standards that helped 
lift quality was a good step to boosting consumption. 

“It’s very important that we get maturity 
right,” he said. “It’s all about the consumer. If they 
have a bad experience they are not going to come 
back and eat it again.” 

Maximising options 
Across the country Fruit Growers Victoria (FGV)  
is also advocating getting harvest maturity right, 
carrying out regional testing and sharing the results 
and advice on harvest timing and storage in a 
weekly Maturity Testing Report.  

APAL Head of Group Quality and Innovation 
Andrew Mandemaker said maturity testing not 
only took the guess work out of harvest timing, 
delivering a better eating outcome for customers, 
but by improving fruit quality and storability had 
the potential to deliver better returns for growers. 

“Every grower should understand how to test 
maturity, including starch plates, and do it on their 
own fruit,” he said. 

“We know that disappointed customers  
will just give up, but at the start of harvest we see 
Gala picked too early and at the end we have  
over-mature fruit with a short shelf life and poor 
eating quality.”  

Andrew said checking the maturity of  
apples while they were still on the tree also gave 
growers critical information for planning their 
crop marketing, maximising their options. 

“It is always better to understand the maturity 
of apples while they are still on the tree, rather 
than harvesting it and then deciding what to do 
with it,” he said. 

“The ideal maturity will depend on how long 
you want to store it for. If it is less mature you can 
store it for longer, if it is not going to last you need 
to make plans for it. Knowing what you have got 
 is important.” 

While rapidly advancing packhouse  
technology and data systems that enabled  
traceback to an orchard or even block would  
make it very easy to identify who was sending 
poor quality fruit, Andrew said it was up to industry, 
not retailers, to ensure fruit met specifications. 

“Databar stickers have made it a lot harder  
to hide poor quality fruit,” he said. “But the retailer 
shouldn’t be our policeman.  

“If retailers come to us with a solution, their 
solution may not be the solution we want. 

“The problem belongs to industry and we 
need to own it.” AFG
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Mat Fox tests starch levels of 
new season Gala to inform 
harvest timing decisions.

Further reading: 
What consumer’s want  
from apples and pears 
(APAL research 2018) 

Improving Pomefruit Quality 
(Ross Wilson, AgFirst, 2018) 

Harvest with customer 
requirements in mind (John 
Wilton, AgFirst 2018) 

Post-harvest quality: Slowing 
down the ‘ticking clock’ 
(Hannah James, 2017) 

Harvest timing key to  
consistent quality (Angus 
Crawford, 2019) 

The above articles can be found 
on APAL's website by searching 
by title.

WHOLESALE                                   2019  
                                Passed          (191 samples)  
                                                                   %  
Brix                             117                      97.5  
Starch                         92                       76.7  
Pressure                    114                        95  
                                                                     
 
RETAIL                                              2019  
                                Passed          (191 samples)  
                                                                   %  
Brix                             188                      98.4  
Starch                        186                      97.4  
Pressure                    171                      89.5  

WA Testing 2019 Results 
Random testing was carried out by Total  
Quality Assurance Systems (TQAS).
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Alternative approaches to 
storage treatments 
D R  H U G O  B R I T T

– The need for growers to familiarise themselves 
with overseas MRLs.  

– The result: fewer treatment options available, and 
more problematic pest and disease management.  

2. Lower MRLs drive need for 
alternatives 
Illustrating the risk to growers of complying with  
domestic MRLs in isolation Melbourne University’s 
Virginia Williamson (see page 33) told growers that 
the Australian MRL for long-standing superficial 
scald control tool Diphenylamine (DPA) was now 
100 times higher than the European MRL. 

“European MRLs tend to dictate the future  
direction and we need to be ahead of the game,”  
she said. 

Virginia presented on alternatives to DPA, and 
options for removing it from coolstores. Her key 
points included: 
– The MRL for DPA in apples in Europe is now 

0.1ppm, compared with Australia’s 10ppm (100 
times higher).  

– As European MRLs tend to dictate future changes 
in other countries, Australian growers need  
access to cost-effective alternatives to DPA.  

– Australian MRLs for DPA on apples are double 
those of China, Singapore and Canada.  

– There are several alternatives to DPA including 
DCA-CF technology, chemical treatments including 
1-MCP and common antioxidants ascorbic and 
citric acid. 

– Even when DPA usage is discontinued, DPA residue 
can persist in coolrooms for up to eight years. 
No removal method is completely effective, but 
research suggests a combination of high-pressure 
washing with an acidic solution, combined with 
heat, may be worth further investigation.   

Levy-paying growers can request a copy of Virginia’s 
project report International industry analysis for DPA 
de-contamination, alternative treatments and current 
best practice via the Hort Innovation website. 

3. Hot water treatment (HWT) 
and biocontrol agents 
It was 5.00am in Austria when Birgit Wassermann 
joined Shepparton delegates by live video link from 
the Graz University of Technology. She discussed 
the findings of the research her team (led by  
eminent biologist and biotechnologist Gabriele Berg) 
was undertaking at the Institute of Environmental 
Biotechnology in the areas of: 
– Hot water treatment, and 

– Biocontrol organisms. 

With consumers and export markets demanding 
lower residue levels on fruit, the industry is 
seeing a burgeoning of alternative treatment 
options that improve food safety, fight post-
harvest pathogens and increase shelf-life. 

Attendees at APAL’s Post-harvest Seminar in  
Shepparton on 22 January heard from four key 
speakers who covered the drivers for and a number 
of emerging alternatives to current storage treatments. 
From hot water shock treatment to supercharged 
air (cold plasma) to DPA alternatives, there are a 
range of options for growers looking to improve 
fruit quality and food safety.   

1. The Challenge: Market Access 
Three decades ago, Australian apple and pear  
exports exceeded 30 per cent of marketable  
production. Since then, high production costs,  
complex export protocols and a high Australian  
dollar have slowed the industry’s appetite for  
supplying fruit to overseas markets. 

Today, just 1–2 per cent of the marketable 
production of apples is sent overseas, and  
approximately 8 per cent of pears. Industry is  
committed to rebuilding exports, negotiations on 
mainland apple access to the Chinese market are 
underway and APAL is optimistic industry will meet 
the target of lifting industry exports to 10 per cent 
of marketable production by 2027.  

However, one of the consequences of two 
decades focusing on the domestic market is that 
Australia’s MRLs have not kept pace with those  
of other countries. Kevin Bodnaruk (from AKC  
Consulting) focused on how a lack of compliance 
with overseas MRLs will lead to a loss of market  
access. He discussed: 
– How complying with Australian MRLs does not 

ensure compliance internationally.  

– The complexities of different use patterns  
overseas (differing pest/disease spectrums),  
different regulatory frameworks and different 
registrant priorities.  

– The data and trials needed to amend local use 
patterns to ensure international compliance.  

About the author:  
Dr Hugo Britt 
DisContent

Kevin Bodnaruk, AKC  
Consulting
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Berg’s team of biotechnologists has been  
investigating sustainable alternatives to synthetic 
pesticides, focusing on a process called “heat shock” 
that has been proven to successfully extend the 
shelf life of apples. The process involves immersing 
apples into a 53ºC hot water bath for three minutes, 
causing heat shock which stimulates the apple’s 
natural defence mechanisms, in turn killing or  
reducing pathogens.  

But HWT alone was discovered to be most  
effective when combined with another approach to 
promoting disease resistance: biocontrol agents.   

The biocontrol agents Pantoea vagans, Bacillus 
amyloliquefaciens, and Pseudomonas paralactis 
(obtained from the microbiome of native apples) 
were found to be most effective when apples were 
wounded and infected with storage pathogens N. alba 
and P. expansum. After five weeks of storage, it was 
discovered that an approach that combines HWT 
and biocontrol agents improved results by 20 per 
cent over apples subjected to HWT only. HWT does 
not kill the natural apple microbiome.  

Berg’s team is promoting harnessing the  
indigenous microbiota of fruits for biological control 
as a promising and sustainable future strategy to 
prevent postharvest decay in a future where chemical 
usage is expected to fall. But first, this will require a 
shift in thinking for growers who will need to move 
away from thinking that “sterility is best” and start 
supporting beneficial microbes.  

4. Supercharged Air (Cold 
Plasma Treatment) 
Dr Sukhvinder Pal (SP) Singh was unfortunately  
unable to attend the post-harvest seminar due to a 
last-minute emergency, but APAL caught up with SP 
by phone to discuss his research into supercharged 
air as an alternative way of treating apples for  
microbial, bacterial and mould activity.  

Supercharged air is created by applying an 
electric current to air or a gas, which ionises the air 
to produce highly reactive free radicals found to have 
broad-spectrum antimicrobial activity. In short, these 

free radicals have the potential to greatly improve 
food safety and reduce postharvest losses due to 
decay – all without the use of chemicals.  

The fruit moves through a tunnel where it is 
showered with supercharged air, creating free radicals 
that only live for a few nanoseconds; but that’s all it 
takes for the radicals to attack and damage the DNA 
of pathogens living on the surface of the fruit. This 
is a surface treatment only and is ineffective in  
attacking pathogens lurking under the skin of the fruit. 

Supercharged air leaves zero chemical residue, 
can operate at ambient temperature, and can be  
retrofitted to existing systems. The treatment takes 
between 30 seconds and two minutes and can be 
used alone or in combination with another treatment. 
The technology is energy efficient.  

SP’s team is currently scaling up with a  
commercial partner and expects to demonstrate 
the new treatment tool to industry in 2020.  

Keeping informed 
HWT, biocontrol agents and supercharged air are 
just three of the emerging alternatives to using 
chemicals to maintain fruit quality in storage. Until 
cost-effective alternatives emerge that become  
the new standard practice for the industry, growers  
intending to export should keep an eye on overseas 
MRLs (especially in key markets such as China),  
discrepancies between these MRLs and domestic 
MRLs, and keep abreast of alternative treatments 
through industry news and conference attendance.  
AFG

More information: 
Presentations from APAL’s 
Post-harvest Seminar 2020 
can be found on the APAL 
website under Latest  
Materials.

Supercharged air leaves zero chemical residue, 
can operate at ambient temperature, and can 
be retrofitted … 



Harvest labour – keeping up 
with the changing options 
R O B  H A Y E S

About the author:  
Rob Hayes 

State Manager, National  
Harvest Labour Information 
Service (NHLIS) 

There have never been more options for 
sourcing labour, says NHLIS State Manager 
(Vic) Rob Hayes, but rapidly changing rules 
mean growers need to pay attention to ensure 
they comply with labour laws when paying 
staff this harvest.

L A B O U R

The last 12 months have seen many changes to the 
way harvest labour can be sourced and paid. Most 
of these changes have been good for growers with 
several programs expanded, new ones introduced 
and some red tape removed, however other changes 
will mean growers need to remain vigilant and make 
sure they comply with some newly introduced laws. 
A brief summary of some of the changes follows: 

Horticulture Award changes 
The lengthy four year process to review the  
Horticulture Award was finally completed on the  
2 April 2019 when the Fair Work Commission 
handed down a decision that changes to the  
Horticulture Award would be implemented from the 
first full pay period on or after the 15 April 2019. 

The award changes are significant, and amongst 
other things now mean that casual employees are 
entitled to a night loading and overtime. 

Key changes that growers need to understand 
and comply with include: 

Casual employees are now entitled to overtime 
pay. This means that casual workers are now required 
to get paid 175 per cent of the casual hourly rate 
(including the 25 per cent casual loading which  

previously applied) when they work more than 12 
hours in a single day or engagement, or more than 
304 hours in an eight-week period. 

A night loading now applies. Casual employees 
are also entitled to a 15 per cent night loading if they 
work between 8.31pm and 4.59am. This is paid in 
addition to their 25 per cent casual loading. Both 
loadings are calculated on their minimum hourly wage. 

Overtime provisions do not apply to piece rate 
workers. Where workers are paid on a piece rate 
basis (i.e. where pay is related to how much you 
pick or pack), no overtime or night loading applies. 

Public holiday penalty rates clarified. Although 
there have been no changes to public holiday penalty 
rates, the Commission’s decision reaffirmed that  
casual employees who work on a public holiday are 
paid 225 per cent of their minimum hourly wage 
(this includes their 25 per cent casual loading).  
Employees get this rate whether they’re working 
overtime hours or normal hours. 

There is a lot of detail contained in the new 
award and if growers are unsure what their obligations 
are, they should contact the Fair Work Commission 
or their industry association for assistance. 

Options for sourcing workers 
While an Agriculture Visa may be the desired outcome 
for many growers, there seems little prospect of 
this new visa class being introduced in the medium 
term. Fortunately, there are a number of existing visa 
classes that allow overseas workers to do farm work. 

The good news for growers is that the 
number of people doing horticulture work on these 
visas is growing strongly. 

There are two main types of visas that are  
issued to workers who pick and pack fruit and  
vegetable crops: 

Working Holiday Visas, subclass 417 & 462  
– these are commonly known as the “backpacker 
visas”. They allow workers from numerous overseas 
countries to come to Australia and work from as  
little as one day, up to three years, either with the 
one grower or with several employers. 

16 | A F G  A U T U M N  2 0 2 0                                                                                                           A P A L . O R G . A U

Casual workers are now  
entitled to overtime pay. 

Photo: Liz Arcus.
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Need a hand 
finding workers?  
We can help 

1800 062 332
www.harvesttrail.gov.au 

Temporary Work (International Relations) 
Visas, subclass 403 – this includes two visas. The 
Seasonal Worker Programme (SWP) allows workers 
from the Pacific islands and Timor Leste to travel to 
Australia to work for periods of up to nine months. 
Importantly, workers have the opportunity to return 
in following seasons. The other is the Pacific Labour 
Scheme (PLS) which allows workers to stay for up 
to three continuous years. 

While some of these visas have been available 
for many years, they are constantly being changed to 
make them more attractive for workers and better 
suited to the needs of growers. 

Working Holiday Visas 
Most backpackers doing horticulture work will be 
on the 417 Working Holiday Visa. Citizens from five 
countries – the UK, Taiwan, South Korea, France 
and Italy – are the ones most likely to complete the 
three months work required for a visa extension. 

The lesser known working visa – the 462 
Work and Holiday Visa, has also allowed people 
from a number of countries to come to Australia  
to work on farms. Because previously there was no 
opportunity for an extension, very few people under 
this visa chose to do harvest work. That’s now 
changing rapidly following the Federal Government’s 
November 2018 changes to the 462 visa. These 
visa holders can now gain two 12-month visa  
extensions and work continuously for up to three 

years with the same business. These changes also 
apply to 417 visa holders. 

As well as being eligible for extensions, 462 
visas are now available to a much wider range of 
countries.  Vietnam, Malaysia, Indonesia, China, 
Mexico, Spain and Argentina are among the current 
group of 25 eligible nations. The Department of 
Home Affairs is currently negotiating to allow more 
countries to access the 462 visa, with India, Brazil, 
Fiji and the Philippines likely to join the program in 
the next 12 months. 

Following the disastrous bushfires that  
impacted many horticulture producing areas, on  
17 February 2020, the Commonwealth Government 
announced that backpackers will be able to perform 
paid or volunteer bushfire recovery work to gain a 
visa extension and can work for up to 12 months 
with the same employer or organisation without  
requesting permission from us. 

Seasonal Work Program and Pacific Labour 
Scheme Visas 
The SWP has undergone constant change to make 
it more suitable to grower needs. Major changes  
introduced in 2018 included increasing the maximum 
amount of time workers can stay in the country from 
six to nine months, reducing the grower contribution 
toward airfares from $500 to $300 per worker, and 
increasing the validity of compulsory labour market 
testing from three to six months. 



L A B O U R
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In late 2019 the Regional Agriculture  
Migration Package was introduced and included 
further changes to the SWP. The Seasonal Worker 
Programme Regional Pilot that was running in the 
regions of Sunraysia (NSW/Victoria); Goulburn/ 
Murray (Victoria) and the Riverina (NSW) was  
extended until 30 June 2022 and expanded from  
1 January 2020 to take in the whole Wimmera-Mallee. 

From 1 January 2020 all Approved Employers 
in the four pilot regions of Sunraysia, Goulburn/ 
Murray, Riverina and Wimmera-Mallee will be able 
to share seasonal workers, meaning that smaller 
farmers and growers can potentially access seasonal 
workers for short periods of time. 

The SWP grew by 3,000 workers in 2018-19 to 
a total of 12,000. This is an increase of 44 per cent, 
the largest absolute increase ever and one of the 
highest percentage growth rates. Three sending 
countries dominate the SWP with 85 per cent of 
workers coming from Tonga, Vanuatu or Timor-Leste. 

The PLS is a new program that commenced 
on 1 July 2018. The PLS enables Pacific island  
and Timor-Leste citizens to undertake semi-skilled 
work opportunities in horticulture for up to three 
continuous years. This program is ideal for sourcing 
forklift and tractor drivers or supervisors. 

Further good news surrounding Temporary 
Work Visas is that they are demand-driven and  
uncapped, with no shortage of highly motivated 
people wanting to come to Australia to work. 

Horticulture Industry Labour Agreement 
Horticulture growers will now be better able to fill 
skilled and semi-skilled vacancies in their business 
with a Horticulture Industry Labour Agreement (HILA) 
which was introduced from 1 January 2020. The 
HILA will enable approved businesses to sponsor 
skilled and semi-skilled overseas workers from a  
select list of occupations to fill jobs where growers 
can demonstrate there are no local workers able or 
willing to fill them. 

The HILA is seen as an important piece of the 
horticulture labour puzzle but will not be available 
for picker and packing roles. 

The HILA will become the largest and most 
comprehensive labour agreement in Australia  
following the acceptance of 31 occupations and  
the visa is demand driven and hence is uncapped. 

Labour hire licensing 
Labour hire licensing laws are in different stages of 
implementation in the three states that had indicated 
they were going to implement them. A brief summary 
for each state follows: 

South Australia: The South Australian labour 
hire licensing regime kicked off on 1 November 2019. 
Licensing is overseen by SA Consumer and Business 
Services - www.cbs.sa.gov.au. 

Queensland: Labour hire licensing has been 
operating in Queensland since 15 June 2018 and 
contractors or labour hire companies cannot  

operate unless they have a licence. If you use a  
labour hire provider you need to ensure they are  
licensed and this can be done by searching the  
register of licensed labour hire providers – 
https://ols.oir.qld.gov.au/licence-register/ 

Victoria: As at the first of November 2019  
the Victorian system of labour hire licensing is now 
in force. Labour hire providers need to have applied  
for their licence, and host employers need to ensure 
that any labour hire provider they are using is either 
licensed or has applied for a licence prior to  
1 November 2019. Licensing is overseen by the  
Labour Hire Authority – 
www.labourhireauthority.vic.gov.au. You can search 
a register of licensed providers and/or applications 
received on the LHA’s website. 

Australian Capital Territory: On 19 November 
2019 the ACT government announced its intention 
to introduce labour licensing laws in order to  
ensure companies abide by federal workplace laws. 
Specific details and a commencement date are yet 
to be confirmed. 

Use labour options wisely 
There have never been more options available for 
growers to access workers. Not every business  
will need to use visa workers, with family and other 
Australian workers making up the majority of the 
agricultural workforce. Regardless of where workers 
come from, there is a clear message – plan your 
workforce needs well in advance and work out what 
options are best for your business. 

For further information on options for sourcing 
harvest labour, or to find workers, call the National 
Harvest Labour Information Service (NHLIS) on 
1800 062 332. The NHLIS is operated by MADEC,  
a not-for-profit agency and a licensed labour hire 
provider in Queensland. There is no charge for using 
the NHLIS service. AFG

From 1 January 2020 approved 
employers will be able to 
share seasonal workers.
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In 2020 our key focus and priority is to grow our  
industry by lifting consumption for WA apples and 
pears by maximising taste quality for our customers. 

The year has started with a torrid time for our 
industry across the nation, with climatic conditions 
including fire and drought in the east and hail in the 
west which has resulted in a potential 20 per cent 
decrease in volume. Our thoughts are with orchardists 
in NSW and SA who have been terribly affected by 
the bushfires and QLD growers with drought. We 
wish them and their orchards a speedy recovery and 
hope that relief and assistance come quickly so they 
can get back on their feet. Despite all this, WA has 
had a sound start to the season.   

Netting grant timely 
Early February has seen hotter conditions, and whilst 
that’s nothing new for us, sunburn is the immediate 
concern when temperatures soar. The increasing 
pressure to minimise the risk of hail, birds, water 
shortages and sunburn is influencing many growers 
to take the plunge to install protective netting. The 
proposed federal assistance scheme for netting  
to improve apple and pear productivity, of which 
$1.5m is promised to WA, is therefore very  
encouraging. We look forward to detail on how it will 
roll out but understand that eligible growers will be 
required to at least match the capped $300,000 per 
grower. The eligibility is what needs to be established. 
We need to push for an equitable solution between 
states, regions and orchards. 

The impact of hail damage last October in most 
areas, but worst in west Manjimup, is becoming 
more evident as the fruit matures. Some blocks are 
expecting a 30 per cent loss even after thinning. At 
this stage we anticipate a reasonable harvest and 

Pomewest Executive Manager 
Nardia Stacy (lt)talks to  
Lenswood Apples Storage  
and Maintenance Manager 
Matt Boyle, and Jeftomson 
Technical Manager Bisi  
Oladele (rt) about the WA  
maturity  testing program at the 
January Post-harvest Seminar.

About the author:  
Nardia Stacy 

Executive Manager,   
PomewestWestern Australia 

N A R D I A  S T A C Y

crop estimate this year. Pears are another story with 
a high proportion of damage observed due to a very 
sensitive growth stage at the time of the storm front. 
Volumes will be down. Rainfall varies with each area, 
but generally has been down across all WA growing 
regions. Chill hours in 2019 were relatively good and 
full bloom dates were approximately 10 days early 
and harvest dates are expected to reflect the trend. 
Fruit size and volumes are good so far, tracking along 
just above average for this time of year.   

APAL Post-harvest Seminar  
Harvey Giblett and I started the year by travelling to 
Shepparton, Victoria, to attend the APAL Post-Harvest 
Seminar, Future Business workshop and Orchard 
Tour. We were excited to represent the Pomewest 
Committee and the industry in sharing lessons learnt 
from our quality and maturity testing program. We 
received a lot of interest, which was really encouraging. 
Most participants agreeing that quality is the key 
factor to ensure the future of the domestic and  
export market for the industry. With increasing  
competition with snack foods for sales at retail, we 
need to make sure that consumer experiences are 
top class for growth in consumption in the category. 

Early testing results 
Some new season Galas are failing starch minimum 
standards in wholesale which indicates we still have 
a way to go with the program. It is important to achieve 
minimum standards across brix, pressure and starch 
for a pass result. The challenge remains to bring the 
whole industry together to understand the value and 
the negative impact of sending sub-standard fruit  
to market for future sales. Susie Murphy White is 
currently out and about working with growers to  
assist them to meet the standards. 

We remain determined to help the local industry 
help itself. There are many businesses doing the 
right thing, still others to be convinced. It will take 
time to change the tide.  Next steps will include  
reporting failures and looking at whole supply chain 
to put a stop to the incentive of putting immature and 
tired fruit on the shelf. Also, looking at improving fruit 
handling practices so fresh, beautiful fruit reach the 
mouths of Western Australians every time. 

Donnybrook Apple Festival 
Pomewest are excited to announce their involvement 
in this Easter industry event on 11–12 April. We  
intend to provide information sessions and fruit 
sales to promote apples and pears at the festival 
and involve local growers to tell their stories and  
engage with the public. We will promote the taste 
profiles of different varieties so that consumers  
can ‘pick their favourite’ apple and pear. As well  
as encouraging involvement with local value add 
businesses using apple and pear products to build 
excitement to the Fresh Produce tent.
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Crop loads throughout blocks across the state are 
quite patchy and variable with crops overall down 
on last season. 

Pear maturity on the trees has been quite 
mixed in the levels of maturity which is a reflection 
on the mixed season being experienced with weather 
conditions. Sugar levels are good which is generally 
the case with drier seasons. 

Some growers in the north east of the state 
have had fires get close to their orchards but no 
damage has been reported yet. 

Southern Victoria growers have experienced a 
wetter season than that of their northern colleagues, 
with dam levels good.  

Fruit Growers Victoria Ltd (FGVL) recently 
hosted an Emerging Leaders trip to the Adelaide Hills 
and we were very grateful for the local hospitality 
given to us by the SA growers. 

Our next conference will be held at the Eastbank 
Centre in Shepparton on 20 and 21 August 2020 
and the theme will be Beyond 2020 – Orchard and 
Packing Technology. Kyabram Bosc pears 2020

About the author: 
Michael Crisera   

Fruit Growers   
Victoria Ltd 

Victoria 
M I C H A E L  C R I S E R A  

Tasmania is shaping up for a fantastic harvest season.  
Small pockets of spring frost and hail early  

in the season have caused isolated areas of light 
damage across the state, with producers opting to 
selectively hand-thin affected areas. Most growers 
have now concluded thinning operations for the 
season and are making final adjustments to  
fertigation programs.  

Cool, dry conditions during spring and early 
summer have continued across the summer months, 
punctuated by brief periods of heat streaming  
down from mainland Australia. These generally cool  
conditions have slowed crop development across 
the state, and growers in all regions report that they 
expect the main harvest season to begin up to 10 
days later than average. Growers are using this extra 
time to put the final touches on what is expected  
to be an excellent crop. Fruit size and colour are  
expected to be high, with growers managing crops 
up to 20 per cent above average. The main harvest 
season will kick off in early-mid March, with harvesting 
of the first bins of Gravensteins and other very early 
niche varieties just starting at the time of writing in 
mid-February.  

Whilst waiting for the harvest period to get  
underway, grower eyes just turned towards a number 
of industry workshops and other activities. The first 
of these was a regional Future Business workshop 
on 25 February 2020 at Willie Smith’s Apple Shed in 
Grove. Co-hosted by FGT and APAL, the workshop 
explored state, national and international apple  
export trends before discussing opportunities for 
managing and reducing grower’s insurance premiums. 
Featuring presentations by Wayne Prowse (Fresh 
Intelligence Consulting), Justin Niven and Tom  
Patterson (KJ Risk Group), the event offered  
something for producers of all sizes.  

Shortly after this workshop, FGT hosted  
a two-day study trip to Victoria. Day one of the  
trip looked at how phytosanitary irradiation and  
fumigation processes are used to prevent pest  
and disease entry to Tasmania, and included a  
tour of Steritech’s new Melbourne facility, as well  
as CT Freight’s fumigation and freight handling  
facilities. Day two of the trip explored other areas  
of apple production at Frankhauser Apples, before 
seeing the latest packing technologies at 9-Mile 
Fresh in action. 

Other events coming up on the Tasmanian  
industry calendar include a fruit industry  
technology and machinery demonstration day  
during early March, and Fruit Growers Tasmania’s 
30th annual winter conference, which will be held 
on 28–29 May 2020. 

Tasmania 
M I C H A E L  T A R B A T H

About the author:  
Michael Tarbath 

Industry Development Officer 
Fruit Growers Tasmania

Dry conditions in the north of 
the state this growing season 
have meant a higher cost of 
production for affected apple 
and pear growers who are  
having to purchase temporary 
water at a higher price. 
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New South Wales 
K E V I N  D O D D S  &  J E S S I C A  F E A R N L E Y

Orange 
Limited rainfall has left Orange with a very dry  
season to date with some orchardists reporting to 
be out, or nearly out, of water. Fruit growth has been 
reduced and as a result orchardists are thinning to 
reduce crop load. Some trees are showing signs  
of serious symptoms of stress including premature 
leaf fall. Sporadic rainfall was received in the last 
few week, with some orchards receiving relief, 
whilst others saw minimal to no rainfall. 

Bilpin/Batlow 
Bilpin orchardists are recovering from bushfires that 
swept through the district between 15 – 22 December. 
There has been substantial damage to protective 
netting, which has in turn opened the orchards to 
secondary damage by birds and fruit bats.  

Batlow also had a very challenging beginning 
to the new year with bushfire damaging the district 
on the 1 and 4 January. Many orchards have lost 
hail netting, irrigation and trees in these fires.  

About the authors: 
Kevin Dodds &   
Jessica Fearnley  

Development Officers  
(Temperate Fruits), NSW  
Department of Primary  
Industries. 

The bent steel supports in 
the remains of this Batlow 

shed are a striking indication 
of the intensity of the heat  

experienced in the bushfires.

The Bilpin and Batlow growers have been working 
hard to re-establish damaged irrigation piping so 
the undamaged crops can be successfully harvested.  

Damage assessment are being carried out 
and recovery of the area is expected to take five  
to seven years minimum. At the time of writing 
preparations for a bushfire recovery orchard walk 
are under way for Batlow to provide an opportunity 
for bushfire-affected producers to debrief and plan 
for recovery with various support agencies planning 
to attend.  

The Federal Government’s disaster recovery 
grants of up to $75,000 are now available to primary 
producers affected by NSW bushfires that have  
occurred since 31 August 2019. 

Affected producers can  
access these grants via the 
Rural Assistance Authority’s 
website 
https://www.raa.nsw.gov.au/ 
disaster-assistance/special-
disaster-grant-bushfires  
or by calling 1800 678 593. 

Other support for the bushfire 
affected producers can be 
found via the following; 

Rural Financial Counselling 
Service 
1800 319 458 

https://www.rfcsnsw.com.au/ 

Rural Resilience Program 
https://www.dpi.nsw.gov.au/ 
about-us/rural-support/ 
rural-resilience-program  

It is a challenging season  
for the NSW growing regions 
with both Bilpin and Batlow  
experiencing significant  
bushfires and Orange battling 
the ongoing drought conditions. 
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Pear grower Rick Drury’s 
(above left) longstanding 
CFA service and the Pome 
Fest 2019 event organised by 
the Apple and Pear Growers 
of SA association led by  
CEO Susie Green (below  
left) were recognised with 
Adelaide Hills Council  
Australia Day awards.

December was a particularly challenging period, with 
a week of extreme heat culminating in catastrophic 
weather conditions and a bushfire that started at 
Cudlee Creek and spread through the Adelaide Hills. 
A change in the prevailing wind direction saved 
much of the orchard growing region from being  
impacted, however sadly some growers had orchard 
and netting burnt in Cudlee Creek, Lenswood and 
Woodside, with a number of others in Lobethal,  
Kenton Valley, Birdwood, Gumeracha and Charleston 
having fire burn near and around orchards. The 
combined firefighting efforts of orchardists saved 
further losses from occurring. It will be a long road 
to recovery for the impacted growers and the  
surrounding community. 

There were also flow on impacts from the 
fires, with many districts being without power for 
five days afterwards, delaying growers being able to 
get water onto trees after the heatwave, and access 
into the region by workers was also restricted for a 
number of days.  

On a more positive note, Apple & Pear Growers 
Association of SA (APGASA) was thrilled to be  
recognised in the Adelaide Hills Council Australia 
Day Awards, taking out Community Event of the Year 
for Pome Fest 2019, in recognition of our initiative 
to showcase our innovative, productive and resilient 
industry to the broader community. All of our local 
promotional activities rely heavily on the contributions 
and commitment of growers and industry members, 
with a strong focus on engaging directly with the 
public and I would like to thank everyone who gets 

involved with our promotions throughout the year. 
Planning is now underway for 2020 activities. 

Congratulations also go to Inglewood pear 
grower Rick Drury, who was recognised as Citizen 
of the Year in the Adelaide Hills Council Australia 
Day Awards for his long-serving contributions to  
the South Australian Country Fire Service. 

Growers at Cudlee Creek, 
Lenswood and Woodside 
lost orchards and netting in 
the December fires.

With the season nearly upon 
us, overall yields this year are 
looking to be slightly down on 
the past two years, with variable 
set and extended dry conditions 
during the growing season. 
However, with some good 
rains at the end of January  
replenishing soil profiles and 
boosting fruit size, growers are 
largely going into the season 
with some improved optimism 
compared with recent harvests.

About the author:  
Susie Green 

CEO, Apple and Pear 
Growers Association of SA 
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The Granite Belt received a welcome change in the 
seasonal outlook coming into 2020 with good rain 
falling across the region in the first two months. Falls 
of between 250–350mm were recorded, exceeding 
the entire rainfall for 2019.  

The rain has been well received by producers 
and revived confidence in the season ahead,  
providing good sub soil moisture and reasonable 
flows into most dams across the region, providing 
enough water to get through this season. Although 
the rain has provided a fantastic start to 2020, the 
region still requires consistent rainfall leading into 
winter with most dams on average at 30–50 per 
cent of capacity.  

The season has been one of the toughest in 
memory for QLD producers with yields reduced, fruit 
quality impacted and, more significantly, orchard 
health suffering from the prolonged dry spell. Although 
the early season varieties provided lower than  
expected yields and reduced packout, the later season 
varieties will benefit from the change in season.  

The prolonged dry has provided some benefit 
with producers capitalising on the availability of the 

About the author: 
Justin Heaven 

Export Manager, Food and 
Agribusiness TSBE Food 
Leaders Australia 

Recent rain has restored some confidence and brought 
green growth back into Granite Belt orchards including 
this block of Jazz at Savio Orchards.

dam-desilting rebate to clean out dams, increasing 
capacity for future years. The development of the 
Hail Netting Scheme is also a positive outcome for 
the industry, the details and rollout of which are 
eagerly awaited. 

The Granite Belt Growers Association (GBGA) 
will hold its inaugural Gala Dinner on Saturday, 23 
May with producers and industry coming together 
to celebrate and showcase the region. 
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“We would need five times the number of 
growers who participated in the feasibility study to 
get it off the ground,” he said. “The final deal would 
then have to be agreed with the insurance market and 
that process has been slowed down by the bushfires.” 

He estimated that if sufficient scale is achieved, 
it could take 12 months to establish the fund. 

In the short-term Justin said opportunities  
already existed for significant savings on several  
insurance categories through group buying (see 
below). 

The 44 businesses that took part in the  
feasibility study collectively pay more than $4 million 
a year in premiums. Their five-year claim average is 
just over $1 million. 

Justin said a DMF was essentially the creation 
of an insurance company owned by and operating 
for the apple and pear industry. It would replace  
traditional property and liability insurance – property 
premiums have been escalating due, in part, to  
concerns over the fire risk of commonly used  
expanded polystyrene (EPS) insulation panels. 

“Your [the apple and pear industry’s] EPS risk 
is not well understood,” Justin said. 

A DMF would not necessarily mean lower  
premiums initially. Premiums, or contributions, not 
paid out as claims would accrue in the fund as a 
surplus and could be used at the discretion of the 
fund to benefit industry through driving improved 
risk management, reduced future premiums or  
development of complementary products.  

The fund would not bear all the risk however 
as it would insure against catastrophic or excess  
of loss (XOL) beyond a pre-determined limit with  
an external underwriter. 

DMF feasible, but scale  
a must 
R I C H E L L E  Z E A L L E Y  –  A P A L

Justin Niven from KJ Risk Group, which conducted 
the feasibility study, told attendees at a DMF  
workshop preceding the January APAL Post-harvest 
Seminar in Shepparton that a DMF offered industry 
the long-term opportunity to both reduce costs 
through the sharing of risk and to incentivise better 
risk management across industry. 

But he said it would need at least $20 million 
in annual premiums to be viable. 

Managing apple and pear industry business 
risks through a Discretionary Mutual Fund 
(DMF) is feasible but will need broader  
industry commitment to achieve the scale 
required, a preliminary study has shown.

Premium  and claim data was provided
by 44 apple and pear businesses

2018
Premium

5 Year
Claims

Average

 $4.5M

 $4.0M

 $3.5M

 $3.0M

 $2.5M

 $2.0M

 $-

 $0.5M

 $1.0M

 $1.5M

33%
Loss
Ratio

The DMF feasibility study highlighted the 44 businesses that  
provided meaningful data paid $4,176,736 in insurance premiums  
in 2018, with their five-year claim average sitting at $1.4 million. It's 
important to note the claim data included one large bushfire, a 
catastrophic loss. Actual working losses are a much lower average. 

Above left: Basic DMF  
aggregate structure.  

Below left: An example of the 
apple and pear industry DMF 
based on the data collected 
during the feasibility study, 
therefore a surplus would be 
expected.
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Justin said interest in partnering with industry 
on a DMF had already been received from an  
international insurance underwriter. 

“We need to purchase catastrophic risk  
protection, or excess of loss cover, which is where 
the underwriter comes into play,” Justin said. 

But he said the need to demonstrate responsible 
risk management to underwriters meant potential 
fund members would also need to demonstrate  
risk management. 

“For it to succeed the initial structure needs  
to be managed which will help give the XOL insurer 
confidence that the DMF will drive risk manage-
ment,” he said. “There is a strong need to develop a  
relationship with the XOL insurer, reassuring them that 
not just anybody would be admitted into the DMF. 

“It wouldn’t be a ‘no’ [to applicants], it would 
be a pathway,” he said. 

When structured correctly, Justin said the 
XOL model created a situation where everybody wins. 
“Members control their risk, capture underwriting 
profit and reduce costs,” he said. “And the insurers 
attach at a point above the majority of losses – 
making the business more profitable as less  
administration is required. 

“Additionally, you might expect the DMF to 
breach the aggregate and make an XOL claim once 
in five years, so the insurer can make a return on their 
XOL in the good years, while the industry is covered 
for the years with a greater incidence of claims.” 

Layers of risk in insurance 
In general, insurance works by spreading the cost 
of unexpected risks among a large number of 
people in the same region who share similar risks. 
The money paid on an insurance policy is pooled 

These diagrams show the 
layers of risk in insurance 
and highlight which layer the 
Discretionary Mutual Fund 
(DMF) would specifically 
cover.

with the premiums paid by other policy holders. 
Once a claim is made by those policy holders, the 
pool of funds is used to pay the person claiming  
up to the limit selected on their policy.  

Purchasing insurance means that in times of 
damage or loss, the policy holder is less likely to be 
left to pay the full cost on their own, which could 
create a financial crisis. 

The website understandinsurance.com.au 
states there are more than 120 insurers licensed  
to do business in Australia. Each of those insurers 
purchase reinsurance to transfer catastrophic risk, 
the same way the XOL operates for a DMF.  

Group buying opportunities 
While property, liability, machinery and potentially 
crop protection can be covered under a DMF, some 
products are better suited to group purchasing  
arrangements, such as: 
– management liability (including directors’ and  

officers’ insurance),  

– motor vehicle, 

– travel and  

– cyber. 
The feasibility study has outlined that businesses 
are paying a range of rates – some higher and 
others lower. 

Group buying would involve appointing a single 
insurer to cover the group for specific categories. 

Justin said while individually each business 
needed full cover, the risk of every business claiming 
in the same year was minimal, so the aggregate 
sum insured as a group could be less than the sum 
of each individual cover, reducing premiums.  

What is a Discretionary 
Mutual Fund? 
A DMF offers a financial  
vehicle for the management 
of risk. It is owned and  
operated by its members 
who agree to share their  
collective risk. For the purpose 
of the apple and pear industry 
DMF, it would replace  
traditional insurance coverage 
which is the amount of risk 
or liability the business is 
protected for. 

Because the members take 
ownership of the collective 
group’s risk, it’s important  
to ensure members are  
comfortable in doing this. It 
also means the Board need 
to carefully decide which risks 
are accepted into the DMF, 
along with guidelines outlining 
the minimum standards of 
policies and procedures that 
need to be met. 

Cumulative premium and 
claim information required 
to create a DMF.
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New podcast series 
To continue exploring risk factors in the industry, 
following the Risk Management workshops last 
year, APAL has developed a five-part podcast series 
on a range of business-related issues. The series of 
ultra-short podcasts will cover five key topics: 
– Crisis Management 101: Rachel Mackenzie, 

Berries Australia 

– Managing Change: Rob Blakey, Stemilt 

– Traceability: David Ironside, Australian Government 
Department of Agriculture and Water Resources 

– Embracing Energy Efficiency: Justin McFarlane, 
Rethink Sustainability 

– Netting: Jeremy Griffith, APAL. 
The podcasts are available on the APAL website: 
apal.org.au/programs/future-business. 

Group buying could proceed before, or  
regardless of whether, a DMF is set up. And a  
central administrator would manage invoicing and 
claims for all policies held by a business, including 
the DMF, enabling a simple, single invoice and claim 
management process. 

Workers compensation 
There is an additional opportunity for businesses  
in Tasmania, Western Australia and the Australian 
Capital Territory to negotiate better terms on workers 
compensation premiums as workers compensation 
is underwritten in these states/territories (and in 
Northern Territory). This means a broker can  
negotiate terms for the businesses in these areas. 
The Government still controls workers compensation 
in the remaining states, ruling out negotiation at  
this time. 

KJ Risk Group has completed a case study for 
one of their clients, a large WA-based buying group, 
to highlight the savings they’ve made through their 
workers compensation program within the last two 
years. This can be viewed on the APAL website: 
apal.org.au/programs/future-business.  

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

It would not be feasible for all 
coverage to sit in the mutual 
and some insurance products 
are better suited to group  
purchasing arrangements. This 
leads to three opportunities 
that will be managed by a single 
desk and invoicing system. 

For more information about 
any of the insurance-related 
opportunities contact APAL 
Manager, Future Business,  
Richelle Zealley: 03 9329 3511 
or rzealley@apal.org.au. 

Next steps – DMF 

Phase 1: Complete – it’s been determined  
that the DMF is feasible however, scale and  
industry buy-in is required to make it successful. 

Phase 2: Any businesses seriously interested  
in participating in the DMF who haven’t provided 
their information, or would like to update the 
data already provided, please do so now by  
contacting Alan Limpyer, AB Phillips:  
03 8586 9333 or alanl@abphillips.com.au.   

Phase 3: Once additional data is received, KJ 
Risk Group will complete negotiations with the 
XOL insurer. 

Phase 4: Financial modelling and sign off,  
completed with accountant and lawyer input. 

Phase 5: Implementation – the DMF will be  
created, guidelines and entry requirements  
set, Board selection and membership process 
completed. 
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Future Business Risk  
Management Workshops 
The first series of regional workshops held in  
October and November 2019 provided participants 
an understanding about the importance of effectively 
managing risks – highlighting that no matter what 
we do in business, there is risk involved.  

Previously, risk has been viewed as having  
a negative impact on a business, being defined as  
a situation that includes exposure to danger, harm 
or loss. Fortunately, that perception has shifted in  
recent years with more focus on understanding  
the role and importance of risk management and 
practical ways to implement these processes, such 
as a Risk Register.   

One reason risk was initially highlighted  
was to start the conversation around setting up  
a Discretionary Mutual Fund (DMF) to replace  
insurance related to cool storage facilities, which  
is classified as a hard-to-place risk. And if industry 
comes together to share this risk it’s important that 
everyone involved understands the significance  
of effectively managing risks within individual  
businesses, collectively. 

The sessions addressed three areas of focus 
for the Future Business program: 

Compliance and Care > OH&S 
Understanding risks in a business  
Participants were given an informative introduction 
to general risk-management, followed by a practical 
session highlighting how to complete and use a 
Risk Register. 

Safe Work regulations and why they’re in place 
This session highlighted key areas of concern and 
consideration within each state. It also became  
obvious that each state has differing requirements 
and regulations – some of which, participants were 
unaware of. For an update of the most current  
requirements in each state, please visit their Safe 
Work equivalent website. 

Systems and Reporting > Safe Ag Systems 
The next session was an introduction to Safe Ag 
Systems, an online solution for managing workplace 
health and safety (WHS). A local business in each 
region had trialled the system for three months 
prior to the session and a representative was invited 
to speak about their experience.  

Pooled Resources > Discretionary Mutual 
Fund (DMF) 
Participants were then updated on the opportunity 
to share risk through the creation of a Discretionary 
Mutual Fund (DMF) as an industry and encouraged 
to participate in the feasibility study. AFG 
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Sterile flies, sexual development and the 
surprising role of caffeine in Qfly control 
C H R I S   O ” C O N N O R

Raising the Bar
About the author: 
Chris O’Connor 

Industry Liaison and 
Outreach Coordinator,  

SITplus Post-production Pilot 
Project, Macquarie University. 

R&D-led insights 
into smarter growth

Early results from pilot sterile Queensland fruit fly  
releases in NSW and Victoria are promising, but 
scientists are aiming to drive even greater effectiveness 
by accelerating the sexual maturity of the sterile 
males using, among other things – caffeine. 

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.

The SITplus initiative is  
actively working on improving 
how we control Queensland 
Fruit Fly.  



R & D  /  P E S T  M A N A G E M E N T

The trial release of millions of sterile Queensland 
fruit flies weekly this season across Cobram (VIC) 
and Hillston (NSW) aimed at curbing the major  
horticultural pest is showing early promise with 
plenty of sterile male flies in the area and low wild 
fly counts. 

The releases between September last year 
and April this year are the culmination of hundreds 
of meticulous hours of work sterilising and rearing 
out populations of male Qfly using sterile insect 
technology (SIT), a key tool in the fight to eradicate 
Qfly outbreaks. Once released the sterile males  
outnumber the wild male population, limit the  
opportunity for wild females to mate with wild 
males and thereby disrupt mating and reduce  
subsequent generations. 

Two million sterile flies mass reared in the 
purpose-built SIT fly factory at Port Augusta in  
SA are being released across Hillston and Cobram 
each week in the ‘post factory pilot’. Each site has 
unique characteristics, with the Cobram site focused 
on an urban area with surrounding production and 
the Hillston site centred on a spatially isolated  
production area.   

It follows releases early last year in South 
Australia, and it is planned that further seasonal  
trial releases will continue in the 20/21 and 21/22 
seasons coinciding with Qfly activity.  

Whilst only early in the release program,  
the monitoring data gained to date is promising. 
Macquarie University Research Fellow Dr Bishwo 
Mainali notes that for the Cobram area “Most sterile 
fly captures have been within a 3km radius of the 
centre of the drop zones which indicates a good 
level of fly dispersion and prevalence across the 
sites with wild fly capture rates low”.  

This means that the sterile flies are persisting 
in the environment and can adequately engage with 
the wild fly population.  

In Australia, SIT has been used as part of  
a suite of tools to successfully eradicate outbreaks, 
with examples including Qfly in Western Australia 
(1989-91) and Oriental fruit fly in Cairns QLD 
(1990s). Recent use of SIT saw its application  
to mosquitoes (Aedes aegypti) in Far North  
Queensland in 2018 achieving an 80 per cent  
reduction in population numbers. There has been 
some incredible success with SIT, but there remains 
significant opportunity to refine the process, reduce 
cost and improve the impact of SIT programs,  
especially for Qfly.  

This is where the SITPlus program comes  
into play. Funded through the Hort Frontiers Fruit 
Fly Fund, SITPlus is a collaboration between some 
of the world’s leading fruit fly researchers and  
organisations working together to deliver an  
integrated solution to Qfly management.  
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Trial releases of sterile Queensland fruit flies in Cobram  
and Hillston are showing promising signs of good levels  
of prevalence and dispersal.

Pre-release supplements that promote early sexual maturation 
of flies may boost the efficiency and effectiveness of Qfly  
SIT programs 

Key points

Researcher Profile 
Saleh Adnan  

Saleh is an applied  
entomologist who has  
researched a range of  
biorational pest management 
strategies. Most recently 
Saleh has recently undertaken 
research on Qfly through the 
Master of Research and  
PhD programs at Macquarie  
University, where he is now 
employed as a research  
officer.  

M
s

What is Sterile Insect Technique (SIT)? 
Sterile Insect Technique or SIT is a process where 
insects are mass reared, deliberately sterilised 
and released into the environment. The goal of 
this release is for sterile male insects to mate with 
wild females resulting in eggs that do not hatch, 
reducing the ability of the population to reproduce. 
Over time this suppresses the wild population 
and may eventually lead to eradication.  

Like any pest control method, there are  
advantages and disadvantages of using SIT.  

A key advantage of SIT is that it is socially 
and ecologically sustainable. SIT has the benefit 
of being pest specific i.e. it does not impact upon 
other insects and so is compatible with IPM  
programs. Likewise, its use leaves behind no  
residues unlike traditional pesticides, and so  
is more appealing to markets domestically and 
internationally. SIT is also a proven technology;  
it has demonstrated significant pest reduction 
achievements previously across a range of  
locations and pests.  

The disadvantages are that the technique 
requires a level of investment to develop the  
necessary infrastructure and knowledge to  
support the production, sterilisation, rear out and 
application of the flies. SIT is also most effective 
when pest numbers are low, and sterile insects 
can overflood the wild population. Because of 
this SIT is best used as part of a broader Area 
Wide Management (AWM) initiative. AWM is a 
coordinated approach which is taken to manage 
a pest over a defined geographic area by a  
community, not just growers. This is quite  
important when dealing with a highly mobile pest 
with an extremely numerous and diverse host 
range like Qfly, as the potential for reinfestation 
from unmanaged areas such as urban areas, 
abandoned orchards and feral trees is quite high. 
Area wide applications of sterile insects can  
however effectively treat these unmanaged areas.  

The website area-wide-management.com.au 
has a range of resources which explore AWM in 
more depth.  



Whilst initially Adnan’s work did not reveal  
issues around the use of methoprene and longevity, 
further exposure trials to stresses such as extreme 
dryness, a lack of water, and food did indicate an 
issue. Methoprene supplements could increase the  
susceptibility of Qflies to these stresses and reduce 
their lifespan, most likely due to elevated  
metabolism levels. 

A caffeine hit?  
Working from the premise of a stimulant improving 
sexual development Adnan has also recently  
conducted research into the effects of caffeine on Qfly. 
In a yet to be published study, Adnan experimented 
with supplemental dietary doses of coffee, guarana 
and analytical caffeine. Adnan found that whilst 
guarana and coffee had no effect, caffeine was able 
to significantly increase the mating propensity and 
reproductive organ development in male Qflies. The 
effects were similar to those seen with methoprene 
and raspberry ketone dietary supplements.  

What does this mean for Qfly SIT?  
The use of pre-release dietary supplements holds 
promise to accelerate sexual development for Qflies. 
However, the use of these supplements should be 
considered and based upon the prevailing  
environmental conditions to ensure longevity in the 
field or a willingness to accept a trade-off between 
earlier mating and potentially decreased longevity in 
the field. There also remains the opportunity to further 
refine the use of the supplements identified and work 
to discover others which may be of practical use in 
reducing the delay between release and maturity of 
Qfly in SIT programs. AFG 
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Figure 1: Relationship between 
age (post-emergence) and  
proportion of male Q-flies  
mating after being fed one  
of two diets combined with 
methoprene supplementation 
(0, 0.05, 0.1, 0.5 per cent). 

Figure 2: Relationship between 
age (post-emergence) and 
copula duration of male Q-flies 
after being fed one of two diets 
diet combined with methoprene 
supplementation (0, 0.05, 0.1, 
0.5 per cent).

Getting sterile flies on the job 
faster 
The actual release of sterile flies is not the only 
work being conducted; a diverse range of enabling 
research is being undertaken to improve the quality 
and performance of the sterile flies and update our  
application of SIT to world standards. An example of 
this enabling research is the work recently conducted 
by Saleh Adnan at Macquarie University. Saleh’s 
work has broadly focused on the use of methoprene 
(a growth regulator similar to juvenile insect hormone) 
as a supplement to reducing the time needed to 
achieve sexual maturation of sterile male insects.   

The issue. 
The goal of a SIT program is for sterile males to 
successfully mate with wild females, ultimately  
suppressing wild population numbers. To maximise 
the impact, you really need every sterile male released 
able to mate with their wild female counterparts. 
After pupa emergence, adult Qflies have a lag period 
of 10-14 days before they reach sexual maturity.  
Additionally, Qflies are anautogenous meaning that 
they require access to a protein source in addition 
to other nutritional needs before they can complete 
sexual development. Qflies released as two–three-
day-old immature adults to reduce damage to the 
flies and costs still have around a week before they 
are sexually mature and ready to mate. During this 
time, they need to successfully navigate environmental 
pressures, e.g. predation, pathogens and abiotic 
stresses, all of which increase mortality.  

A solution?   
Adnan’s work began by looking at the use of  
methoprene and how it was applied. Previous  
research suggested that methoprene administered 
topically would increase sexual maturation of Qflies, 
but this has the disadvantage of requiring an acetone 
solution carrier which can cause defects in the flies. 
A novel solution was to incorporate methoprene into 
the diet. This was achieved by using a commercially 
available product NOMOZ; a water soluble pesticide 
for mosquito larvae control. This proved suitable and 
more cost effective than analytical grade methoprene.  

By using a combined methoprene, sugar and 
yeast diet administered for two days post emergence, 
the time required to reach sexual maturity was  
significantly decreased. This was evidenced through 
an increased propensity for mating by males and  
a longer mating duration for both male and female 
flies (Figures 1 and 2). Later experiments conducted 
showed that these increases in sexual performance 
held true for irradiated sterile Qflies as well. Further 
field trials again proved that the sexual performance 
of the flies was improved in a simulated crop setting 
and that these improvements were the result of sex 
organ development and not just behavioural responses.  



B I O S E C U R I T Y

Have you ever looked at an insect and thought… 
“Hmmm that looks funny” or wondered why a large 
number of your trees are having an abnormal growth? 
These are times when reporting is critically important. 
Reporting is easy, free, takes up little of your time, 
and is so important. 

Reporting a suspicious item can save you and 
your industry from a number of devastating things, 
such as: 
– pest outbreak 
– market access collapse 
– national economy loss 
– strain or collapse on industries 

– financial hardship. 
Reporting as soon as you find something suspicious 
can prevent these impacts from occurring. Early  
detection comes from a number of simple measures 
such as understanding your industry’s high priority 
pests, being familiar with the established pests in 
your area, regular monitoring and record keeping to 
analyse critical changes. These fundamental actions 
can make reporting a suspected pest easy. 

Pests that need to be reported are known as 
Emergency Plant Pests (EPPs) and can include: 
1. a known pest that is overseas but does not 

occur in Australia 

2. a variant form of a pest already in Australia 

3. an entirely new or unknown pest of an uncertain 
origin 

4. a pest occurring in Australia that is being  
officially controlled to minimise spread. 

If you suspect you have found an EPP you 
must call the Exotic Plant Pest Hotline as soon  
as possible on 1800 084 881. This number will 
automatically divert you to the relevant state  
authority based on where you are making the call 
from. Each enquiry is taken seriously and treated 
confidentially. The caller may be presented with a 
number of options and should select the option for 
reporting an exotic or emergency plant pest. The 
hotline is monitored during business hours and 
callers should be prepared with the following details: 
– name, contact number and location 

– the plant affected and a description of the  
damage on the plant 

– whether there is a pest present (e.g. insect) that 
may be causing the damage 

– description of pest, or clear photos if reporting 
via email. 

The importance 
of reporting 
P I P  C O T T E R

Early reporting can limit a  
biosecurity outbreak and the 
associated economic impact.

Quite often you may be asked to leave your  
report as a message to allow staff time to assess 
and prioritise the report. A staff member will return 
your call as soon as possible and may ask  
additional questions before guiding you on how to 
proceed. Investigation of the suspect EPP can start 
with as little as sending in a photo or sample, or 
having a Department Officer visit the property. Plant 
pest reports rarely result in immediate restrictions 
until the suspect pest is confirmed as an EPP. 

If the pest is suspected to be an EPP,  
confirmation is prepared by scientific identification 
in two separate diagnostic laboratories. Depending 
on the seriousness of the threat, a quarantine zone 
may be established in the meantime to restrict  
potential spread. If the suspected pest is found 
to be an EPP, state and national governments are  
notified, following this there will be an official response 
according to a nationally approved Response Plan. 
Grower involvement is crucial to ensure an effective 
EPP response. State governments will work with 
growers through all stages of the response taking 
into consideration strict rules for confidentiality to 
protect individual growers. 

The specific actions of a response plan will  
be decided by the Emergency Plant Pest Response 
Deed (EPPRD) and the Consultative Committee of 
Emergency Plant Pest (CCEPP). 

Owner reimbursement 
Owner reimbursement costs (ORCs) take place 
once a response plan to eradicate an EPP has  
been approved by the EPPRD and CCEPP. ORCs are 
payments made to affected parties in the response 
to an incursion. They aim to reimburse owners for 
the cost of eradication, loss of income or the value 
of destroyed crops. 

Reporting EPPs is highly encouraged  
regardless of the effect a response may have  
on production. The short term effects of an EPP  
response are highly preferable to the long term 
management costs that would be suffered if the 
pest was to become established. AFG
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For more information on  
reporting go to 
www.dpi.nsw.gov.au/ 
biosecurity/report-a-pest-or-
disease 

For more information on 
owner reimbursement costs 
go to  
www.planthealthaustralia. 
com.au/biosecurity/incursion- 
management/owner- 
reimbursement-costs/more-
about-owner-reimbursement- 
costs/ 

For more information on 
farm biosecurity practice go 
to  
https:// 
www.farmbiosecurity.com.au 

About the author: 
Pip Cotter 

Plant Biosecurity Officer, 
NSW Department of Primary 
Industries
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The certification trial at Agriculture Victoria, Tatura, 
in Victoria’s Goulburn Valley was one of three trials 
viewed across two sites on Thursday, 6 February, at 
the event, jointly hosted by APFIP and Fruit Growers 
Victoria (FGV). 

Around 25 growers took time out from the 
busy Gala/Williams harvest to view evaluation and 
test sites in the region forming part of APFIP’s  
work aimed at improving growers knowledge and 
informing decisions about new plantings.  

The group visited both Agriculture Victoria,  
Tatura and the Jeftomson’s North Shepparton  
orchard, ending the day with a BBQ. 

Agriculture Victoria Research Leader Crop 
Physiology Dr Ian Goodwin and APFIP’s Tom  
Frankcomb outlined the two new APFIP and Hort  
Innovation demonstration plantings at Tatura: 
– a pear certification demonstration planted in 2019 

under the current levy funded APFIP project, and 

– a variety demonstration of 18 apple and pear 
varieties. 

About the author: 
Tom Frankcomb 

APFIP

Pear certification 
The pear certification trial is a replicated trial of 250 
trees each of virus-free and virus-infected Corella 
Pear trees on Quince A with Beurre Hardy interstock, 
grown as twin leaders on single trellis.  

Although only a year into the trial, there is  
already a visible difference in the growth between 
the virus-free and virus-infected trees. Regular virus 
sampling will be conducted on this site as part of 
the evaluation. 

Variety demonstration 
Also at Agriculture Victoria, Tatura, growers  
were able to see how 18 new and pre-commercial  
varieties were performing in the variety demonstration 
planting. Initially established in 2017, the number  
of varieties was increased in 2019 with the addition 
of the Prevar Stage 3 evaluation varieties. Varieties 
at this site now include: ANABP 01 (trademarked 
Bravo®), Kalei®, the South African pear Flare and 
precommercial Prevar varieties. The Kalei and Bravo 
have a good crop of fruit this season. It was a good 
opportunity for growers to better understand APFIP’s 
work and its goals of data-driven identification of 
varieties best suited to regional climatic conditions, 
in this case the Goulburn Valley and the increased 
heat that growers have observed. 

Next gen rootstocks 
The group were also able to view a next generation 
rootstock trial established at Jeftomson’s North 
Shepparton orchard by General Manager, Orchards, 
Brent Reeve. Brent sourced the new rootstocks for the 
trial from Tasmanian-based Tahune Fields Nursery 
while replanting a block to Alvina Gala on M26 in 2018.  

Two demonstration rows of Alvina on CG 202, 
Supporter 4 and the two JM series – JM1 and JM – 
were planted alongside the block on M26. 

Thanks to Brent’s team harvest of the five 
rows of the block containing these trees had been 
delayed by a couple of days so that the group could 
see the crop load and the quality of the fruit. 

The design of the planting allowed the 
growers to see the relative performance of all the 
rootstock/scion combinations all of which are 
showing superior growth/replant performance and 
productivity to the M26. The discussions amongst 
the group continued over a light BBQ.  

APFIP is now planning to initiate similar  
demonstration plantings around the growing  
regions so that all growers can see the advantages 
and relative performance of the next generation 
rootstocks, as well as working with nurseries to  
increase the availability of these rootstocks. APFIP 
is the Australian licensee for the JM series developed 
in Japan and owned by the JFTSCA (Japan Fruit 
Tree Seedlings and Clonal Association) and is  
currently sublicensing nurseries. AFG 

Certification trials show 
clear growth advantage 
T O M  F R A N K C O M B  –  A P F I P

Growers at the recent Goulburn Valley 
evaluation site field day were able to 
see for themselves the advantages of 
certification, with growth from virus-free 
trees under trial already outstripping 
that of their virus-infected counterparts.

Growers viewed evaluation and 
trial sites during the field day.

Further reading at apal.org.au: 
New variety and rootstock trials 
to help answer ‘what to plant?’ 

Acknowledgements: 
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Changing MRLs for DPA  
in export markets are 
driving interest in  
alternatives. Dr Virginia 
Williamson reviews what’s 
available and options for 
removing DPA from the 
packhouse. 

Scald control: 
beyond DPA 
D R  V I R G I N I A  W I L L I A M S O N

About the author: 
Dr Virginia Williamson 

School of Ecosystem and 
Forest Sciences , University 
of Melbourne.  

E: vgw@unimelb.edu.au    
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Inhibiting superficial scald – alternatives to DPA 
In recent years, DPA (diphenylamine) use for  
controlling the storage disorder superficial scald 
has been declining in some countries, particularly in 
those that export apples and pears to the European 
Union (EU).  

The EU has the most stringent guidelines 
world-wide for all consumable products and has a 
Maximum Residue Limit (MRL) for DPA for apples 
and pears which is far lower than Australia’s. Because 
MRLs designated by the EU tend to foreshadow 
what will eventually be adopted in other countries, 
there has been much interest internationally in  
finding alternatives to DPA use to ensure continuity 
of apple and pear exports to all countries. 

DPA has been widely used since the discovery 
in the mid-1950s of its effectiveness for inhibiting 
superficial scald, a storage disorder of apples and 
pears. This disorder is believed to be a chilling injury, 
initiated by the long-term cold storage of fruit, with 
symptoms only appearing after the fruit is removed 
from storage. Although the processes involved in 
the formation of superficial scald are complex, it  
is believed to be related to the various oxidation  
products that are produced during storage, hence 
the effectiveness of the antioxidant, DPA. However, 
other antioxidants can also inhibit the stress related 
to chilling. These, together with further alternatives 
to DPA, are discussed below (in no particular order): 
Dynamic Controlled Atmosphere using Chlorophyll 
Fluorescence (DCA-CF) 
The basis of this system is to monitor fruit during 
cold storage to alleviate any stress that may be 
caused by the cold and low oxygen environment. 
When fruit become stressed, they emit a signal 
which is detected by determining the amount of 

chlorophyll that fluoresces. (All stressed fruit exhibit 
chlorophyll fluorescence, regardless of whether  
they are green or red.) The fruit are monitored in 
real-time and any spike in chlorophyll fluorescence 
is immediately countered by automatically adjusting 
the O2 level to alleviate the stress and avoid  
fermentation. The system was developed by  
Professor Robert Prange and colleagues in 2004 
and has been marketed since as the HarvestWatch™ 
system. From 1,200 storage facilities world-wide 
using the system in 2013, there are today over 3,000 
commercial cool rooms using the DCA-CF/ 
HarvestWatch™ system across 33 countries for 
apple and pear storage (T. Spaldi, pers. comm. 2020). 

A potential drawback of the DCA-CF system 
occurs when the room and/or pallets have previously 
been used for DPA, because cross-contamination 
can occur (see below for possible DPA removal 
methods). To avoid any possibility of contamination, 
a new cool room and pallets is the safest and quickest 
option (at a cost of approx. $500K per room, which 
includes the DCA-CF system at approx. $50K).  
Furthermore, because the HarvestWatch™ system 
is, of necessity, very sensitive, any small leaks in a 
cool room would make it unsuitable. A possible 
cost-cutting measure for growers and packers 
wanting to use the DCA-CF/HarvestWatch™ system 
is the building of joint facilities as a cooperative.  
However, this would require a strict certification 
scheme to ensure that DPA-exposed fruit and  
pallets do not accidentally enter. 
1-methylcyclopropene (1-MCP) or SmartFresh™ 
Australia’s apple growers and packers are already 
using 1-MCP to control ethylene production during 
storage. Use of this chemical in pears is also  
possible but the pears require conditioning and 
stepwise cooling (see the excellent video by  
Dr Hannah James on APAL's YouTube channel).  



As well as inhibiting ethylene production, 1-MCP 
also reduces the incidence of superficial scald by  
inhibiting α-farnesene, the latter being correlated 
with superficial scald development. Because  
α-farnesene is auto-oxidised during storage, producing 
superficial scald, the combined use of 1-MCP and  
a pre-storage antioxidant dip could be beneficial.  
Antioxidants inhibit the free radicals produced  
during the autoxidation of α-farnesene. However,  
relying solely on 1-MCP to control superficial scald 
may be problematic after 20 weeks of storage  
because the gene that controls α-farnesene  
production is no longer suppressed after that time. 
Thus, a further dose of 1-MCP prior to 20 weeks’ 
storage may be needed, although it might be  
unnecessary if an antioxidant dip has been previously 
applied. This idea requires testing. 

Antioxidant dips 
DPA use began because its antioxidant properties 
controlled superficial scald, so a re-examination of 
the literature around some of the other antioxidants 
was warranted in this project. In the original work 
from which DPA treatment arose, ascorbic and  
citric acids were also tested, but at only 500 ppm 
and not at the 1,000 and 2,000 ppm at which DPA 
was tested. Chellew and Little experimented with 
some concentrations of ascorbic and citric acids  
(5 and 10 g/L) and found that superficial scald was 
reduced after 43 weeks in CA with 10 g/L ascorbic 
acid but noted that further concentrations  
required testing.  

Both ascorbic and citric acids are cheap  
(approx. $10/kg) and there is no EU MRL for these 
acids because they are a common component of 
foods. Furthermore, a protective role for ascorbic 
acid against internal browning has recently been 
suggested, indicating that it may be beneficial against 
both superficial scald and internal browning, making 
it a serious candidate for trialling. 

Lovastatin 
Lovastatin is a cholesterol-lowering compound  
originally isolated from oyster mushrooms. Recent 
research has shown it to be as effective as DPA  
for controlling superficial scald on Delicious and 
Granny Smith apples and d’Anjou pears. The cost of 
Lovastatin is the same as that of DPA at $45/kg, but 
only a small amount is required (1.5 mmol/L)11, so 
this is another avenue worth testing in Australia. 

Removal of DPA from facilities 
DPA is a fat-loving substance, which is more  
difficult to remove from surfaces than a water-loving 
chemical. To date, there has been only limited  
success with trying to remove it, whether from  
plastic or wooden bins, floors, walls and ceilings  
of cool rooms, or drainage areas near the packing 
line. Research showed that the wall paint of storage 
rooms contained large amounts of DPA but painting 
over/sealing these walls or using solvents did not 
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reduce DPA levels because the new layer acted like 
a “sponge”, with ingrained DPA moving outward  
towards the newer surface.  

However, some initial trials in Australia  
(A. Crawford, pers. comm. 2018) indicated that DPA 
levels decreased after heat treatment. In this work, 
a hot fan heated cool rooms to 40°C for 48 hours. 
DPA was displaced from surfaces using this  
technique, after which it was broken down using 
ozone (level not stated). However, ozone treatment 
cannot be recommended because even a small 
amount of 5 ppm is dangerous to health and, as  
it is a strong oxidising agent, exposed pipes or  
refrigeration coils in cool rooms would be affected. 
Instead of using ozone to break down the gaseous 
removed DPA, venting it into the atmosphere would 
be a safer option. Although the melting point of DPA 
is 53–55°C, the 40°C heat treatment mentioned 
above seemed to be effective, but whether the  
joint-sealing paint used in cool rooms is stable  
at 40+°C is unknown. 

Another option mentioned for DPA removal 
from facilities is high pressure washing with 10 per 
cent soda lime. However, the temperature or the  
efficacy were not stated. 

A combination of hot water (40+°C) and  
high-pressure washing has not been trialled, but is 
worth investigating. Because DPA is stable between 
pH 5 to 9, perhaps either an acidic solution below 
pH 5 or an alkaline one above pH 9 (avoiding exposed 
metal with such a solution) could be added to the 
water. Including a surfactant to this solution would 
help adherence to surfaces and assist in the  
breakdown of the fat-loving DPA chemical. 

Over time, DPA levels will dissipate, but any  
errors are costly if exporting to the EU, given its 
stringent requirements. Therefore, use of DPA  
alternatives in a contaminated environment should 
be accompanied by regular residue testing and  
DPA removal treatments. In new facilities, where 
DCA-CF/HarvestWatch™ is the best option,  
DPA-exposed storage bins should be avoided if  
EU export is the goal. AFG 

Keeping fruit at very  
low oxygen levels using  
dynamically controlled  

atmosphere is an option for 
controlling scald without 

chemicals.



The apple industry is very dynamic with continual 
change. The last 50 years have seen major  
developments in new varieties, growing systems, 
pest and disease management, post-harvest  
handling, storage technology and shipping. 

Varieties 
Of the varieties popular 50 years ago, Granny Smith 
is the only one still being grown in any significant 
quantities in Australia, accounting for about 18 per 
cent of present production. It lies in third place now 
after Cripps Pink (sold domestically under the name 
Pink Lady) at 41 per cent, and the Gala group at 23 
per cent, with these three varieties making up close 
to 80 per cent of present Australian production. 

Varieties which have declined, and in many 
cases disappeared are Gravenstein, Delicious, Red 
Delicious, Golden Delicious, Jonathan, Cox’s Orange 

Pippin, Sturmer Pippin, Lady Williams (one of the 
parents of Cripps Pink) to name a few. 

The development of new high-colour strains 
of standard varieties is a firmly established trend.  
The development of Red Delicious from Delicious 
was an early -and possibly the first – example of 
this trend. More recently we have seen a plethora of 
high colour strains from Cripps Pink, Gala, and Fuji.  
Along with Cripps Pink and Gala, Fuji is another  
variety introduced in the last 30 to 40 years and 
now sits fourth in terms of production volumes. 

Although purists claim the original standard 
variety is a better ‘eat’ in regard to flavour than the 
‘improved’ red strains that evolve from it, the market 
demands high colour and is unwilling to see high-
flavour as a compensation for less colour and pay 
the same premiums the high-colour fruit attracts.  
The message for the grower is that once a high  
colour strain for a variety is discovered, you have 
about five years to change from the standard variety. 

Another strong trend is the shift to managed 
varieties and the emergence of a whole raft of new 
branded varieties seeking to carve a niche in the apple 
market. A characteristic of these it that they will be 
managed by a variety owner, and likely to be introduced 
with tree and production royalties and quality and 
volume controls designed to protect their value, and 
thereby maintain healthy returns for all involved. 

Current examples of new managed varieties 
include Scilate (marketed as Envy®), Kalei®, Nicoter 
(Kanzi®), Scifresh (Jazz®) and PremA96 (Rockit®). 

Many of these managed varieties will remain 
as small volume “niche” varieties individually, but 
collectively account for a significant and growing 
proportion of overall production and new investment. 

History tells us that only a relatively small  
proportion of new varieties will become major  
varieties within the industry. Looking at the world 
apple scene, Cripps Pink (which is sold domestically 
under the name Pink Lady and marketed under the 
Pink Lady® trademark and brand globally) is the 
only managed variety to make significant volume  
to date. While both Fuji and Gala and have achieved 
significant scale, success for both has been largely 
due to the development of high colour strains able 
to meet market demands for fruit colour. 

Trademarking 
In addition to the emergence of new managed  
varieties, a recent development has been the branding 
of high specification commodity varieties enabling 
them to command a price premium over the  
non-branded product of the same variety. This is a 
development we are likely to see more of in the future.  
The success of branded products will depend on 
their ability to provide a consistent quality product 
every season, irrespective of growing conditions.  
Eve® is an example of a trademarked variety  
commanding a premium over the generic variety 
called Mariri Red.   

Looking back to the future: 
building on 50 years’ gains 
J O H N  W I LT O N  –  A G F I R S T  

Nicoter, a recently introduced  
variety (marketed as Kanzi®) 
from Europe, which is being 
planted in Australia.

John Wilton reviews the rapid rate of 
change in apple growing over the last 
50 years and predicts how it might 
progress in the next 20.
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The tray on the left is from a 
high colour Cripps Pink sport, 
the one on the right from  
the original Cripps Pink. The  
market requires colour, so 
once high colour sports are 
found, they tend to supplant 
standard varieties. Class 1 
packouts are much higher 
from high colour sports.

R & D

Over the last 50 years we have seen a number 
of new varieties come and go. I am sure this will be 
the same over the next 20 years too. The key for  
the grower is to do your research, including taking 
advantage of variety and rootstock trials in your  
region, consider how the variety will fit in your own 
production program and spread your risk  with a 
mix of varieties rather than trying to pick winners. 

Growing systems 
Fifty years ago, most Australian orchards were 
growing widely spaced multileader vase trees on 
high vigour rootstocks, which took many years to 
come into production. 

Central leader tree training was just getting 
underway, but still using moderately vigorous  
rootstocks planted at relatively low tree densities  
of around 700 to a 1000 trees per hectare. 

In the last 15 to 20 years the move to intensive 
plantings on precocious dwarfing rootstocks has 
progressed to the point where intensive plantings 
are now the norm. 

This move has been driven by the need for 
more labour efficient orchards, shorter non-bearing 
establishment periods, and the flexibility to change 
the variety mix as consumer preferences change.  
Apple production is moving out of the commodity 
business, and into the fashion business. 

At present, there is a very dynamic approach 
to growing systems with many different systems 
being explored by growers. These include tree  
densities in the range of 1250 to 3000+ trees per 
hectare, single leader spindle, bush or central axis 
tree forms, V-trellis systems and because of the  
interest in robotics, various 2D forms. 

For many years, some form of the central 
leader tree form dominated growing systems. While 
central leader tree forms still dominate, there is now 
a move back towards multileader tree forms. This 
move is being driven by tree and royalty costs, and 
the development of 2D training systems. 

When market returns come under pressure, 
as is happening in Europe at present, there is a  
tendency for orchardists to adopt lower cost orchard 
establishment systems. In Europe at present,  
planting densities are moving back from 3000 trees 
per hectare towards 2000 trees per hectare. This is 
because tree costs and their royalties are the major 
orchard establishment cost. 

We are also becoming smarter at making trees 
grow better and crop sooner. 

Tree support 
In recent years, robust tree support has evolved. 
Fifty years ago, when most orchards were planted 
on robust vigorous rootstocks little tree support 
was thought necessary. 

With the move to intensive plantings on  
precocious dwarfing rootstocks, good tree support 
was necessary because the trees often had weak 

PremA96 (marketed as 
Rockit®), is an example of 
“niche” marketing. This is a 
small, sweet apple, taking on 
the snack food market. The  
variety is now being grown in 
Australia and elsewhere around 
the world. It is now packaged in  
an environmentally friendly 
cardboard container.

Future varieties 
There is a tremendous amount of breeding effort 
going into new variety development looking for new 
or improved characteristics. 

With consumer preferences, environmental 
concerns and integrated pest management learnings 
all driving a goal of reduced pesticide use, much of 
this breeding effort has focused on disease  
resistance. The challenge for breeders is to develop 
varieties with enhanced disease resistance without 
sacrificing the taste and texture characteristics that 
make for an enjoyable eating experience. After all we 
do not want the path to resistance to end up with a 
cultivar that is inedible to us as well as the pests! 

Among disease resistant cultivars the Australian 
variety Kalei® is one of the best when it comes to 
eating quality. 

Red flesh is another characteristic apple 
breeders are striving to perfect. As with the disease 
resistant varieties, the big challenge with red flesh 
varieties will be to incorporate the quality  
characteristics of flavour and texture which are so 
important in regard to consumer satisfaction. 

Adaptability to climate change is also a focus 
of breeding programmes. Here, selection for high 
temperature tolerance is the main characteristic 
being sought. 

In this direction, I believe there is also scope to 
use root stocks as one of the tools for improving apple 
adaptability to warming climates. Rootstocks can 
improve budbreak response to marginal winter chilling. 
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Widely spaced central leader 
trees on vigorous rootstocks, 
typical of many orchard  
plantings made 30 to 50 
years ago. Note absence of 
any tree support. These trees 
were slow to produce  
profitable crops. 

root systems, or bud unions and had structurally 
weak leaders incapable of supporting their crop loads. 

We have also recognised that with  
intensification early cropping is possible, even with 
less precocious stronger rootstocks, provided there 
is sufficient support structure to enable the tree to 
carry their crop without collapsing. Cropping is now 
considered our best vigour control agent. 

With smart design, tree support structures can 
be dual purpose and also provide support for netting 
protection without the added expense of a separate 
structure to carry orchard protection nets. 

Growth regulators 
In the last 50 years, growth regulators have evolved 
into major orchard management tools. 

Fifty years ago, we only had the auxin-based 
chemical thinners such as NAA and NAD, and the 
carbamate insecticides, mainly carbaryl, and the  
beginnings of chemistry for vigour control in the form 
of Alar® which was later withdrawn because of  
residue issues. 

Intensive research into plant physiology  
has now led to the development of many growth 
regulators capable of managing numerous tree 
growth processes. 

These include a much wider range of chemical 
thinning options, particularly in the post fruit set period, 
such as benzyladenine (BA) and Metamitron, with 
more to come. 

Vigour control agents of paclobutrazol,  
ethephon and prohexadione calcium enable excess 
tree vigour to be brought under control. There are 
also gibberellins to stimulate growth, reduce precocity 
and russet. 

We also have the harvest management tools 
of ethephon to advance colour and maturity, as well 
as AVG (Retain®) and Harvista, a sprayed form of 
1-MCP for harvest delay. 

AVG can also be used to extend ovule  
longevity when applied in the blossom period to  
improve fruit set. 

Dormancy breakers have been an important 
development over the last thirty years. Dormancy 
breakers are anticipated to become more widely used 
in the future to counter the impact of climate change 
due to their role in stimulating and compressing 
bud break as winter chilling levels decline. 

Pest and disease control 
Growing concern in recent years about the dangers 
of pesticide residues in food has resulted in a huge 
change in pest and disease control chemistry away 
from the persistent toxic broad spectrum pesticides 
towards more targeted, predator friendly insecticides 
such as insect growth regulators (IGR’s), which  
target specific insect growth stages, sterile male 
technology which can even eliminate problem insect 
pest populations in fruit growing areas, pheromone 
disruption and insect trapping. 

R & D

In New Zealand this strain is 
marketed as a branded product 
and commands a significant 
premium over non branded 
Fuji. A trend for the future?
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Double leader trees lower  
establishment costs and give 
much calmer tree canopies 
that are better suited to  
narrow canopies.
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This might result in a return to damaging broad 
spectrum insecticides or maybe adoption of new  
insect control measures such as insect exclusion nets 
that are now beginning to be used in parts of Europe. 

In fungi control, there has been the introduction 
of new chemistry with systemic and reach back  
activity which enables better rain fastness and  
effective control from application after infection 
periods have begun. 

Many of these newer fungicides are very  
site specific in their activity and operate on a single 
stage in the development of the disease organism 
consequently resistant management is now a key 
factor in fungicide choice and use patterns. 

Apart from the introduction of cultivars and 
rootstocks with better pest and disease tolerance,  
I do not expect there to be much change in the next 
20 years to pest and disease control measures.  
The trend toward more environmentally compatible 
pesticides, many of which may be based on naturally 
occurring compounds is expected to continue. 

At present there is a lot of interest in the  
development of plant activators that stimulate  
the natural systemic acquired resistance response. 
There are already several of these being used in 
fruit growing including prohexadione calcium which 
has been shown to suppress the development of 
several diseases including powdery mildew. 

Plant nutrition 
As plant performance increases, the demands for 
better and better nutrition increases. The past 50 
years has seen many growers move toward better 
monitoring and fertilisation including a move to  
fertigation on the poorer soil types. 

Within-block variability is a major limiting factor 
to orchard performance. Variation in nutrient supply 
across the paddock is a big part of the problem. 
Plant tissue analysis, and calibration of nutrient 
levels with leaf condition leading to aerial scanning 
and mapping of orchards has potential to identify 
nutrient deficient or surplus zones within orchards 
so that specific nutrient management programmes 
can be implemented within blocks to minimise  
variability. This will also lead to more targeted  
fertiliser use through fertigation or foliar application 
replacing broadcast fertiliser ground application. 

In time, we expect that GPS controlled  
variable application of fertilisers will become more 
and more common.  

Irrigation and water supply 
For virtually all of Australia, irrigation is essential  
for apple production. Water supplies are scarce, and 
often unreliable, as well as increasingly expensive. 

Security of water supply in the future may well 
determine suitable locations for pomefruit production. 

Long term climate change on mainland  
Australia may make some fruit growing locations 

The Darwin thinner. Very  
effective alternative to  
chemical thinners in 2D  
canopies. An example of  
automated fruit thinning.

Well designed tree support  
trellis can also support hail 
net. This markedly reduced 
the cost of netting orchards.
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These tools have been very successful in  
reducing insect problems in fruit crops leading to 
the development of various integrated pest and  
disease management programmes resulting in  
significant reductions in insecticide use. For instance, 
in the case of mite problems fifty years ago, it was 
not uncommon to have to apply three or four  
insecticides a season for satisfactory control, with 
many of these insecticides lasting only three or four 
years before insect resistance rendered them useless. 
In those days it was not uncommon to see tree  
foliage being severely damaged by mites in summer. 
With IPDM? programmes, which often do not include 
specific mite control sprays it’s rare to see mite injury 
to foliage these days. 

IPDM depends on our ability to control key 
pests in environmentally compatible ways with  
minimal disruption of predator life cycles. IPDM is 
therefore, vulnerable to the introduction of new pest 
species for which there is no IPDM compatible control 
measures eg brown marmorated stink bug (BMSB).  
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more marginal, leading to contraction of pomefruit 
production in these areas while new areas may emerge. 

Intensification of growing systems to increase 
yields relative to water use will be necessary to  
continue profitable production. 

Water use efficiency can be increased through 
mulching, which also has the benefit of reducing soil 
temperatures. Partial root zone drying (PRD) which 
has been shown to give substantial water saving. 

Buried drip tube to minimise soil surface 
evaporation losses. 

Vigour control, early thinning to maximise  
carbon partitioning to the marketable crop will lift 
yield relative to water use. 

In the longer-term climate change may see  
a resurgence in the Tasmanian pomefruit industry 
with its milder, wetter climate favourable for pomefruit 
production. Whether this is alongside a contraction 
of pomefruit production in the mainland locations 
currently regarded as more marginal or whether the 
emergence of new systems, varieties and techniques 
enables climate change adaptation, we will have to 
wait and see.  

Automation 
Automation is the buzz word in the industry at the 
moment. Designing new plantings to be automation 
compatible is viewed as future proofing the orchard. 

In my view, fully automated harvesting for  
instance, is still a long way off for premium quality, 
fresh market fruit. It could come quite rapidly for 
process fruit where profit margins are much 
slimmer and cosmetic appearance less important. 

Ladders, particularly tall ones, are on the way 
out, to be replaced by platforms for pruning, thinning 
and harvest. 

Platforms and automation will come with their 
own limiting factors. Their ability to handle undulating 
ground is rather limited, so a lot of the hillier orchards 
will probably not lend themselves to automation. 

With automation in mind, future orchard  
plantings will need to be on flat, or uniformly gently 
sloping land. Unless there is significant miniaturisation 
of robotic equipment, tree rows will need to be much 

Intensively planted Royal  
Gala apples being harvested 
with an Italian apple harvester. 
Pickers place the fruit on  
conveyor belts, some work on 
the ground while others travel 
on the machine. For high  
quality fresh market fruit, this 
approach to harvest is more 
likely than robotic picking.
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wider than many orchards are being planted at  
present. As it appears that, initially at least, 2D  
canopies will be an automation requirement, these 
canopies will need to be very tall, capture a high  
proportion of available light, or we can expect yield 
levels per hectare to drop substantially due to lower 
canopy light interception. 

Narrow “V” canopies probably offer the best 
potential for maintaining yields and machinery  
access in 2D canopy orchards. In hot climates where 
sunburn is a significant problem, “V” canopies appear 
to manage the sunburn issue better than single row 
vertical 2D canopies. 

Pursuit of new orchard systems and broader 
innovation inevitably involves running down a few 
“blind roads”. Pedestrian orchards planted in bed 
systems were an example. I am sure there will  
be many more “blind roads” as we try and adapt  
orchard systems to automation, but if the rate of 
change achieved in the past 50 years is anything  
to go by, there is a good chance that some roads 
will lead to profitable and productive systems and 
solutions in the future, the likes of which we can 
now only imagine. AFG



Apple harvest efficiency  
and safety 
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Apples are still generally commercially harvested by 
hand. While some harvesting aids such as platforms 
exist, a large proportion of the crop is still harvested 
with seasonal labour using ladders and picking bags 
to deliver the fruit to bulk bins scattered throughout 
the orchard. With increasing labour costs, labour 
availability issues and community concerns over 
workplace safety studying this harvest process in 
detail enables the identification of inefficiencies and 
potential risks to pickers wellbeing. 

A detailed US time and motion study1   
determined typical times spent in picking low,  
middle and high apples both on the ground and  
on a ladder, moving the ladder, climbing the ladder, 
descending the ladder, walking to the bulk bin,  
emptying picking bags into the bin and walking back 
to the tree. For the picking activity this study also 
looked at the time spent moving the arm into the 
canopy to reach the apple, detaching the apple from 
the tree and moving the arm back to the picking bag 
to place the fruit in the bag. In this study four pickers 
were monitored picking both Gala and Fuji in orchards 
with a density of close to 2000 trees/ha. The harvest 
activity was recorded on video and this was used to 
determine the time spent on each of the activities. 

In the test orchard fruit pickers spent 76 per 
cent of their time picking apples with the time being 
equally split between ladder and ground harvesting 
(Table 1). Moving the ladder, climbing it and  
descending it, occupied pickers for about 13 per 
cent of their time and the remaining 11 per cent  
of their time was taken up walking to and from the 
bulk bin. This suggests that if a picking platform 
fitted with a system for moving the harvested  
apples from the picker to the bulk bin is used, there 
will be close to a 25 per cent time saving improving 
picking efficiency. 

While the pickers spent 76 per cent of their 
time picking apples only 30 per cent of this time 
was spent removing the apple from the tree (Table 2) 
and about two thirds of the time was spent moving 
the arm into the tree and removing it again with the 
harvested apple and placing it in the picking bag. 
This indicates that harvest efficiency can be greatly 
improved if the picking bag or the end of the  
conveyor on a harvest platform can be positioned 
close into the picking site on the tree. This is a  
potential advantage of the fruiting wall training system 
where moving deep into the foliage is avoided and 
the fruit drop point can be kept close. Interestingly, 
more time is spent reaching into the foliage to the 
apple than coming back out and placing the fruit  
in the picking bag. This is probably due to a need  
to identify a piece of fruit needing harvesting and 
working out a path to get to the fruit. Again, a  
fruiting wall should help reduce this ‘thinking’ time  
improving harvest efficiency. 

In addition to being used to calculate times in 
any single picking activity, the video was also used 
to estimate the rapid upper limb assessment (RULA) 
score to identify the potential ergonomic risk of 
each harvest activity involved in harvesting apples. 
These impacts can potentially lead to occupational 
injuries such as back, neck and shoulder strains, 
common among seasonal workers. Using this  
approach, a score over five represents a posture 
safety issue that needs to be managed in order to 
minimise injuries to pickers.   

Alarmingly more than half the activities involving 
in picking apples scored over 5 indicating potential 
occupational safety risks (Table 3). These included 
reaching up above shoulder height or bending down 
to pick low apples, moving an awkward, heavy ladder 
over uneven terrain and bending down to place a 
20kg bag full of apples into a bulk bin. 

A US time and motion study highlights 
some inefficiencies and potential safety 
risks in conventional manual harvesting 
practices, finds Gordon Brown.

R & D  R E V I E W /  W O R K P L A C E  S A F E T Y  A N D  E F F I C I E N C Y

1 Ergonomic and efficiency 
analysis of conventional apple 
harvest process by Zhao 
Zhang, Yuanjie Wang ,  
Zhaohua Zhang , Dapeng Li , 
Zhengze Wu , Rui Bai and 
Guangfu Meng.. 

Table 2. Percentage time 
spent selecting an apple,  

picking it and placing it in the 
picking bag.
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Picking apples from the ground                                                                        39.8 
Picking low apples from the ground                                                                   8.3 
Picking middle apples from the ground                                                           18.9 
Picking high apples from the ground                                                                12.6 
Moving the ladder                                                                                                  4.6 
Climbing the ladder                                                                                                4.1 
Picking apples from the ladder                                                                          36.2 
Picking middle apples from the ladder                                                             25.8 
Picking high apples from the ladder                                                                 10.4 
Climbing down the ladder                                                                                     4.5 
Walking to the bulk bin                                                                                          2.8 
Placing the apples in the bulk bin                                                                        4.7 
Walking back to the tree                                                                                        3.3 
 

Table 1: Percentage of time 
performing each harvest 
activity 

Activity                                                                                                        Percentage 
                                                                                                                         of time

Reaching into the tree                                     37 
Detaching the apple from the tree                 30 
Moving back to the picking bag  
and placing the apple into it                           33 
 

Activity                                                     Percentage 
                                                                     of time
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Further reading: 
Ergonomic and efficiency  
analysis of conventional apple 
harvest process.  
http://www.ijabe.org/ 
index.php/ijabe/article/ 
download/4567/pdf
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Table 3. Average rapid upper 
limb assessment score of 
harvesting activity. Scores  
of 5 or greater (red colour)  
indicate a posture with  
potential posture safety  
issues.

Many tree training methods can be used to 
minimise these risks and improve harvest efficiency. 
The use of dwarfing rootstocks and training to keep 
the fruiting canopy low will minimise both ladder work 
and harvesting above shoulder level. Removal of low 
hanging branches will minimise bending down to 
harvest these branches. Alternatively, the use of long 
pendulous low branches that can be lifted with one 
hand and harvested with the other may also reduce 
bending. Where trees are planted into hills, the slope 
may also assist with the harvesting of low branches 
if they can be reached from the base of the hill.  
Harvesting apples from a picking platform with multiple 
height stages eliminates ladders and can minimise 
reaching high and low to pick an apple. Fitting the 
platform with a conveyor system to deliver apples from 
the picker to the bulk bin, reduces both the bending 
required to empty the picking bag and the time involved. 

Given the occupational safety risks associated 
with traditional hand harvesting of apples picking 
platforms can be viewed as a piece of safety  
equipment for pickers with the added benefit of  
improving picking efficiency. While commercially 
available picking platforms are expensive and require 
a large area of apples to justify their purchase, for a 
small apple grower ‘old fashioned’ hydra ladders also 
can be used to eliminate many of these risks and  
inefficiencies. These, along with commercially  
available picking platforms, reduce the safety risks 
associated with traditional harvesting, however, they 
create a new set of risks that need to be considered 
when implementing their use. 

Take home messages 
Traditional harvesting of apples using ladders and 
picking bags is arguably an incredibly inefficient 
process with some major occupational safety risks. 
Moving ladders and walking to and from the apple 
bin consumes 24 per cent of the pickers time and two 

thirds of their harvesting time is consumed reaching 
into the canopy and placing the picked apple into 
their picking bag. Over half of the harvesting activities 
have the potential to lead to posture injuries. 

Fruiting walls have potential to dramatically 
improve harvest efficiency due to easier fruit  
identification and access. This growing system will 
also be easier for robotic harvesters to handle when 
they become available. 

Picking platforms, if properly configured have 
potential to eliminate most of the occupational safety 
risks while improving harvest efficiency, reducing the 
number of pickers required per unit area. An ideal 
picking platform will have multiple height stages and 
a method of transporting fruit from the picker to the 
bulk bin with a variable position fruit input located as 
close as possible to the picking area of the canopy. 
A full risk assessment is needed to ensure new risks 
with using a platform are appropriately managed. AFG

Picking apples from the ground                                                                                  
Picking low apples from the ground                                                                    5.6 
Picking middle apples from the ground                                                              4.4 
Picking high apples from the ground                                                                   5.6 
Moving the ladder                                                                                                   6.2 
Climbing the ladder                                                                                                 4.8 
Picking apples from the ladder                                                                                    
Picking middle apples from the ladder                                                                4.6 
Picking high apples from the ladder                                                                    5.6 
Climbing down the ladder                                                                                      5.1 
Walking to the bulk bin                                                                                           4.9 
Placing the apples in the bulk bin                                                                         5.4 
Walking back to the tree                                                                                        4.3 
 

Activity                                                                                               Rapid upper limb 
                                                                                                          assessment score



Post-harvest

Production

Root pruning for vigour control 
Brazil: Abate Fetel pears root pruned at 20 or 35cm 
from the trunk had reduced vigour with no effect on 
productivity or fruit quality. 

Improved apple flowering 
China: Flowering of ‘Fuji’ apples can be improved by 
spermidine application which increases polyamine 
and abscisic acid and reduces gibberellin levels in 
developing flower buds. 

Photosynthetic rate and fruit load 
France: The photosynthetic rate of leaves is  
increased under high fruit loads to compensate  
for increased sugar demands by developing fruit. 

Wildflower plantings for pollination bees 
United States of America: Apple pollinating wild bee 
species dominate in apple orchards at flowering but 
subsequently move to adjoining wildflower plantings 
for food and nesting sites. 

Rootstocks affect apple aroma 
Turkey: Fuji fruit from trees on M9 rootstocks are 
larger and have higher levels of aroma volatiles 
compared to fruit from trees on MM106, M26 or 
MM111 rootstocks. 

Flower initiation in apple trees 
Germany: Flower bud initiation in apples occurs  
just after the summer solstice and while heavy  
crop load only delay initiation in ‘Gala’ by 20 days  
it virtually eliminates it in ‘Fuji’ trees. 

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.

New dormancy breakers 
Brazil: Spraying ‘Gala’ apple trees with Erger® or 
Syncron® may be good alternatives to Dormex®  
to encourage bud break in spring. 

Pear flower development 
Republic of North Macedonia: Pear flower initials 
form within the bud in summer, the calyx and corolla 
develop in autumn, the ovaries in winter and pollen 
develops in late winter. 

Pear root spread 
Brazil: 80 per cent of quince rootstock roots  
are located in the top 40cm of the soil and in a  
horizontal direction 80 per cent of roots are within 
80cm of the trunk. 

Iron nutrition and fruit quality 
Iran: Foliar application of chelated iron to ‘Fuji’  
trees reduced fruit weight loss during storage  
while ammonium nitrate application increased fruit 
Vitamin C content. 

Rootstocks effects on fruit calcium levels 
Brazil: The fruit calcium content of ‘Fuji’ fruit from 
trees grown on 14 different commercially available 
rootstocks did not change with rootstock. 

Global warming and altitude 
Algeria: Global warming has led to poor apple  
productivity at 200m elevation but not at 1100m. 

Training system and apple productivity 
Iran: On 4 apple cultivars V training system increased 
the number of fruit while the Y training system  
increased the individual fruit weights.

Bacteria consumed with an apple 
Austria: There are approximately 100 million bacteria 
cells within the flesh of an apple with organically 
produced fruit having fewer bacteria with known 
poor health risk. 

Apple consumption improves health 
United States of America: 22 human medical trials 
were studied and analysis shows that apple or pear 
consumption reduces body mass and cardiovascular 
death rates. 

Browning of pear juice 
China: High pressure processing of pear juice  
induces juice browning by increasing the activity  
of polyphenol oxidase. 

Apply hot peroxyacetic acid 
United States of America: Peroxyacetic acid has 
been shown to be effective against Listeria on fresh 
cut apples, however, its effectiveness is improved if 
applied at 43 to 46°C.

International  
apple and pear   
research update 
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Potential useful genetic engineering of apple 
China: The MdMYB46 apple transcription factor  
has been shown to activate cell wall synthesis  
and stress responses imparting salt and drought 
tolerance to the tree. 

Improving apple seed germination 
Poland: The incorporation of GA3 to apple seeds 
during stratification improves seed germination by 
40 per cent. 

Waterlogging tolerance of apple rootstocks 
Brazil: G.202, G.814 and Marubakaido apple  
rootstocks are more tolerant of short-term  
waterlogging in clay soils than M9, and G213.

Nursery and genetics



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

Phytoplasma problem in European apples 
Italy: Apple Proliferation phytoplasma has caused 
increasing economic losses over the last 10 years 
in Europe. 

Spring flight of thrips 
Japan: Thrips caught on yellow sticky traps 50cm 
from the ground indicate that overwintering thrips 
emerge when the maximum temperature exceeds 
17.5°C and there is more than 3.7 hours of sunlight. 

Pear washing 
China: Washing pears in soda water removes  
pesticide residues more effectively than washing  
in water, salt water or detergent water. 

Anti-drift nozzles work for fungicide application 
Italy: Anti-drift flat fan air inclusion spray nozzles 
have similar efficacy to hollow cone swirl nozzles 
for fungicide application in apple orchards. 

New fungicide against black spot 
Italy: Fluxapyroxad (Sercadis®) is equal to or better 
than current strategies for the control of black spot 
and has good efficacy against powdery mildew. 

Comparison of kick-back efficacy of fungicides 
Italy: Difenconazole and tetraconazole applied 48 to 
72 hours after black spot infection are less effective 
than dodine and cyprodinil. 

Apple aphid control 
Italy: Spirotetramat application can effectively  
control woolly apple aphid and rosy apple aphid. 

CrosswordGreg’s Quiz 
C O M P I L E D  B Y  G R E G  C R A M O N D ,  S A

R & D  I N T E R N A T I O N A L

!

Across 
1.    Readily available and cheap antioxidant alternative to DPA ____acid (8) 
5.    A _____ wall system may reduce harvest inefficiences and safety risks (8) 
6.    Approved growers can now share workers under the ____ Workers Programme (8) 
8.    Only apple grown 50 years ago that is still widely grown (6,5) 
9.    WA has imposed minimum maturity standards to lift fruit _____ (7). 
10.  Critical to helping contain pest and disease outbreaks ____ (9)

Down 
2.    Acts to stimulate sexual development in sterile flies ____ (8) 
3.    Dipping cut apples into a solution of this is a quick easy test for starch levels (6) 
4.    APFIP trials are showing a growth advantage from trees certified as _____ (5,4) 
7.    Research suggests may be more effective than water, salt water or detergent in removing  
       pesticide residues from pears, (4,5).

Answers: Q1 – True, Q2 – D: Granite Belt, QLD (up to 1200m), 
Q3 – D: Porcini, Q4 – B: Leafroller moths, Q5 – C: Michigan.

1 2 3

4 5

6 7

8

9

10

Question 1  
True or False Statement 
Apples have five seed pockets (carpels) containing seeds. The 
number of seeds in each pocket is determined by the vigour and 
health of the plant overall.  

Question 2  
Multiple Choice  
Which of these Australian fruit growing regions is highest in altitude?  
A: Perth Hills, WA.  
B: Adelaide Hills, SA.  
C: Dandenong Ranges, VIC.  
D: Granite Belt, QLD. 

Question 3  
Multiple Choice  
The parasitic fungi Armillaria mellea goes by many common 
names. Which of these names is not associated with armillaria? 
A: Honey fungus.  
B: White rot.  
C: Oak root fungus.  
D: Porcini 

Question 4  
Multiple Choice 
Of what family of moths does the native Light Brown Apple Moth 
belong?  
A: Hawk moths.  
B: Leafroller moths.  
C: Owlet moths.  
D: Sunset moths.  

Question 5  
Multiple Choice  
Which of these States of the USA has the apple flower as its State 
Floral Emblem?    
A: Florida.  
B: Indiana.  
C: Michigan.  
D: New Mexico.
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