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C E O  R E P O R T

Fair pricing, and a 
new government 
P H I L I P  T U R N B U L L  –  A P A L  C E O

As we go to print, APAL is delighted to be holding 
our first APAL Forum in three years, a long overdue 
opportunity to bring industry back together.  

We particularly welcome the return of the 
APAL Awards of Excellence and the opportunity to 
recognise and celebrate some of the exceptional 
people across our industry and their work. 

We are also looking forward to sharing with  
industry the progress of projects underway on  
fruit quality consistency, developing new export 
markets, improving merchandising in store and on 
understanding what new recycling technology might 
mean for the future of packaging (see page 16).  

With industry facing one of the toughest years 
in recent memory, with rising labour and input costs 
and prices below the cost of production, it is more 
important than ever that we expand market options 
and make sure that every apple our consumers bite 
into is the best quality we can deliver. 

If we look to our longer-term future, our industry 
has increased its production significantly since 2019, 
well in excess of any domestic market growth. With 
exports still at very low levels, we have put enormous 
pressure on the local market to buy this additional 
volume. Export markets must become a long-term 
priority of all apple and pear growers, if the industry 
is to be sustainable into the future 

Fair pricing 
We have heard from many of you of your frustration 
and anger at bin returns that do not cover the cost 
of production and are unsustainable long term. 

As a matter of urgency APAL has been lobbying 
the federal government and retailers to support  
sustainable pricing on Australian apples and pears 
(see page 5, Advocacy update). 

It was therefore very pleasing to see the federal 
government back fairer prices with a $1.75m funding 

commitment to improve marketing transparency 
and bargaining power. 

Even more pleasing was its prioritisation of 
the apple and pear industry, which will be the first 
surveyed by ABARES for a cost of production study. 

Minimum wage 
Labour costs are the largest contributor to our cost 
of production, and reports are that the introduction 
of the guaranteed minimum hourly wage for fruit 
picking on 28 April to provide a floor for piece rate 
earnings is adding additional compliance costs at  
a time industry can least afford it. 

APAL strongly supports the fair payment of 
workers we depend upon to bring in the harvest.  
We must be marketing our fruit as not only the best 
quality fruit but produced from a system where 
workers are fairly and well treated. Our consumers 
expect no less.  

However, the federal government must enforce 
these changes to ensure growers that do the right 
thing are not put at a commercial disadvantage by 
those who seek to circumvent the system. 

Retailers have an important role to play in  
ensuring they have processes in place to ensure they 
only purchase from growers who can demonstrate 
compliance with the award. APAL welcomes the  
recent signing of an MoU between Woolworths and 
the Retail Supply Alliance to promote fair conditions 
and ethical sourcing. 

Labor government 
With the implementation of the wage floor and the 
removal in mid-2021 of the requirement for British 
backpackers to undertake farm work to extend their 
stay in Australia, industry will inevitably depend 
more on Pacific Islands workers for its workforce. 

APAL believes the Australian Agriculture Visa 
(AgVisa) implemented prior to the election is an  
important supplement to the deservedly well-regard 
Pacific Australia Labour Mobility scheme. 

A priority for APAL following the election of the 
Labor government on 21 May will be to work with 
government to ensure the AgVisa proceeds. 

Future Orchards® walks and 
R&D Day 
We are delighted to be back in the orchard for Future 
Orchard® walks in June. Starting in Stanthorpe on 
13 June, the winter series will focus on reviewing 
this season’s crop, setting and meeting targets for 
next year and as well as informed decision making. 

Plans are also well underway for our R&D event 
on August 8-9 where we hope you will join us for a 
full agenda of the latest research and insights into 
growing and storing smarter and data-driven decision 
making, followed by an informative day visiting 
Gippsland orchards and packing facilities. AFG
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57 Coalition 
75 Labor 

10 Independent 
5 Other

$2.30
Cost of production per  

Class 1 kg. Australian Pome 
Fruit Industry Orchard Business 

Analysis 2020 Actual and  
2021 Forecast. 

$2.99
Retail price of Pink Lady  

apples, May 2022.

$1.75m
Committed by federal  

government to improve price 
transparency. 

140+
Attendees registered for  

APAL Forum 2022.

Seats won in 2022 federal 
election (as of 27/5/22).

-8.3%
Volume change Class 1  

apples (tonnes) 2021—22. 

Updated Australian Apple and 
Pear Crop Estimate 2022.

+15.6% 
Volume change Class 1  

apples (tonnes) 2020—22.



Govt. commits $1.75m to  
improve market transparency 
J E R E M Y  G R I F F I T H  –  A P A L

A D V O C A C Y  U P D A T E

Fair price from retailers –  
Govt supports industry’s calls 
The overwhelming issue facing growers is the return 
they receive on their fruit.  

Growers continue to report that they are not 
able to cover their cost of production in one of the 
toughest years on record. Increasing fuel, labour 
and fertiliser costs only makes the problem worse.  

APAL has been lobbying the federal government 
to assist growers to receive a fair price.  

A lack of transparency on how the market 
price is determined leaves many growers frustrated. 
In many cases, growers simply feel they need to  
accept the price offered, as they have no insight  
to the broader market. 

Pleasingly, the federal government has  
responded to the industry’s concerns by announcing 
$1.75m in funding to improve market transparency 
and bargaining power for the industry. 

Importantly, the government made the apple 
and pear industry the first priority. 

A cost of production study, conducted by 
ABARES and overseen by the federal government, will 
increase awareness of costs and assist in ensuring 
a sustainable price is paid to industry. 

Also, the prioritising the apple and pear industry 
above all other sectors sends a clear message that 
the federal government is concerned. 
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Apple and pear industry is prioritised as  
federal government backs need for greater 
market transparency.

About author:  
Jeremy Griffith 

Head of Government  
Relations & Advocacy, APAL

In addition, APAL recently flagged a study that 
calculated the average cost of production at $2.30 
per kg for apples and pears, and that this should be 
considered when determining the wholesale price. 

ACCC support 
As growers are acutely aware, the industry faces 
the challenge of dealing with a large retail oligopoly.  

APAL is investigating an application to the 
Australian Competition and Consumer Commission 
(ACCC), which would permit pear growers to jointly plan 
the future direction of the industry, including potentially 
looking at both sustainable pricing and output  
planning. It should be noted there is no guarantee 
this will be accepted by the ACCC. If successful,  
however, we will consider including the apple industry.  

Agriculture Visa 
The lack of agricultural workers has dominated  
government agriculture policy over the last couple of 
months. The newly renamed Pacific Australia Labour 
Mobility scheme (PALM), consolidating the former 
Seasonal Worker Programme (SWP) and Pacific  
Labour Schemes, continues to be one of the  
cornerstones for attracting overseas labour and is 
pleasingly supported by all parties. We will work with 
the newly elected Labor federal government to ensure 
the broader Agriculture Visa that was implemented 
prior to the election proceeds. In simple terms, this 
is the SWP expanded to other (non-Pacific) countries.  

US apple imports 
The federal government continues to consider an 
application to allow the importation of US apples 
into Australia. The industry considers there are  
considerable biosecurity concerns regarding the 
proposal. APAL continues to engage on a regular basis 
with the federal Department of Agriculture, Water 
and Environment (DAWE) to discuss our concerns 
regarding the draft report as well as lobbying federal, 
state, and locally elected officials regarding the  
industry’s concerns. At this stage there is no clear 
timeline when the process will be completed. AFG
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Market Access and Trade  
Development project aims  
to lift export volumes 
J E N N Y  V A N  D E  M E E B E R G  –  A P A L

The Apple and Pear Market Access and Trade  
Development project is designed to bring a  
collaborative approach to export, improve market 
access, while mitigating the risks of market  
disruptions, and improve the export capability and 
competitiveness across growers and packhouses. 
Ultimately, the project is designed to increase the 
percentage of marketable production exported by 2024. 

Why this, why now?  
The Australian apple and pear industry is in a  
period of continuing production growth and  
improved packout rates are prompting predictions 
of approaching domestic market saturation. The 
consequence of oversupply will be downward  
pressure on domestic market prices and therefore 
an overall reduction in the profitability of the industry.  

The possibility that apple imports may be  
permitted in the coming years adding additional 
pressure to the supply-side adds to the rationale  
for expanding export market options.  

Currently, only a very small percentage of  
apples and pears are exported to international  
markets; however, with targeted intervention, there 
is an opportunity to increase trade and ensure a 
positive future for the industry. 

This levy-funded project aims to proactively  
manage market access and trade development for 
the apple and pear industries so that an increasing 
volume of product can be moved offshore, over time, 
at sustainable prices. By fostering a well-educated, 
well-resourced, export-focused cohort, the apple 
and pear industry will be able to remove product 
from the domestic market and alleviate saturation. 

All apple and pear growers will benefit from 
this project; exporters will receive the advice and  
assistance they need to grow their international 
business and non-exporters will benefit from the 
stabilisation of the domestic market.  

Export project evolution 
This project follows the successful levy-funded 
Apple & Pear Export Readiness and Market Access 

program, which concentrated on capacity building 
at the individual level. The Market Access and Trade 
Development project will be an advanced technical 
program focused on activities growers cannot 
easily do themselves because they require an  
industry-wide response.  

What growers can expect 
The project will improve growers’ understanding  
of export opportunities, enhance growers’ ability to 
engage in export supply chains and empower the 
industry to provide clear advice to government on 
market access and trade development priorities. 

The project will involve three pillars: 
1. Market intelligence: APAL has partnered with 

KPMG to prepare three key market intelligence 
documents that will be the foundation of a 
strong export strategy built on a vigorous  
evidence base that has been sense-checked 
against the experience of industry exporters. 
These documents are: 
a. Export Market Prioritisation and Priority Market 

Profiles  
b.Apple and Pear Global Trends Summary 
c. Industry Export Opportunity and Threats Review. 

In addition, APAL will engage directly with our export 
markets to facilitate outbound missions and programs 
designed to support export priorities. 
2. Market access: Strategic planning for market 

access, risk management, pest and disease 
management, the provision of technical  
assistance to relevant government departments, 
the facilitation of export registration and  
compliance, technical assistance to support  
FTA negotiations, and offshore engagement to 
support market access. 

3. Engagement: Grower and exporter engagement 
on export and trade via channels including a trade 
update at APAL’s annual forum, two annual export 
engagement workshops, the provision of an  
export helpdesk for growers, stakeholder surveys 
and the development of a password-protected 
export hub on the APAL website.  

Broader stakeholder (and government)  
engagement and representation at industry 
forums, and contributing expertise to trade- 
related projects to ensure continuity and  
representation of industry needs and priorities.  

Arguably, the current season is already under  
pressure on the domestic front, and we have seen 
the beginning of a shift in thinking in terms of the 
need to export more. APAL foresees further  
disruption to the domestic market on the horizon. 

This project has an opportunity to support the 
industry’s transition to export success. 

To discuss apple and pear exports, please 
contact Jenny Van de Meeberg, Head of Trade, 
jenny@apal.org.au. AFG

A new APAL initiative will boost industry 
awareness and engagement in export  
opportunities.

Further information: 
https://apal.org.au/programs/ 
export-readiness-market- 
access/ 

The Market Access and Trade 
Development project is funded 
by Hort Innovation using the 
apple and pear R&D levy and 
funds from the Australian 
Government.

About the author:  
Jenny Van de Meeberg,  

Head of Trade, APAL
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By Sam George-Allen, Harriet Empey and Alison Barber
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Minimum wage: 
counting hours and 
containing costs 

Good payroll records are key to both compliance 
and keeping a lid on production costs – how best 
to keep them?

L A B O U R
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Rien runs Silver Orchards in the Goulburn Valley 
with husband Maurice and son Bo.  

A long-standing and tireless advocate for  
industry, Rien was one of a small number of growers 
nationally whose employment records were  
examined by the Fair Work Commission tribunal as 
it considered the 2020 application by the Australian 
Workers’ Union (AWU) to introduce a minimum 
hourly wage. 

“I was working with the NFF to present the 
case for piece rate,” Rien said. “So, I was a specimen 
orchard and their solicitors and barristers interviewed 
me and I had to present all my paperwork and I had 
to present the timesheets for certain times of the 
year. I had one worker who is Samoan who came 
with me who speaks English quite well and really 
helped present the case because he was able to 
say, ‘I love piece rate, I’m always paid really well’.” 

Rien was frustrated by the introduction of  
the minimum wage mid-season and is concerned  
at the extra record keeping burden and costs on  
small businesses. Rien said since the new rules  
had come in, it was taking her, Maurice and Silver 
Orchards’ bookkeeper an extra three hours a week 
to process wages. 

Orchardist Rien Silverstein 
and Napota Simaika, Silver 
Orchards’ manager and  
Pastoral Care Officer for the 
business’s seasonal workers. 

Below: Rien and Maurice  
Silverstein. 

Photo: Darren James  
Photography

The requirement to pay seasonal workers on piece 
rates a minimum hourly wage from 28 April put a 
whole new emphasis on productivity and made 
good records essential. 

As well as being required under the award, 
identifying quickly where it’s taking longer than  
average – and so costing more than average – to fill 
a bin is critical to containing cost/kg rises at a time 
when margins are already under immense pressure. 

But tracking hours – including time taken for 
unpaid breaks, which if not recorded must be paid 
for adding to the cost of the fruit picked for the day 
– is a seismic shift from tallying up four to five bins 
a day. 

We spoke to growers around the regions 
about how they have adapted their record keeping 
to meet the new requirements and how the new 
rules have changed the way they manage and  
incentivise their workforce. 

All reported an increase in the time and cost 
of administration and supervision as a result of the 
award changes. 

There was widespread concern at the financial 
pressure to turn off less productive workers to contain 
costs when labour was short and acknowledgement 
of the increasing need for orchards to be set up for 
labour efficiency. 

Many growers are looking to technology for 
new ways to track productivity, record data and 
manage a more complicated payroll.  

Software systems vary in how customisable 
they are and few, as yet, can track quality as well as 
quantity. High costs make some hard to justify for 
the relatively short apple or pear harvest, but this 
presents an opportunity for software developers to 
come up with innovative pricing models. 

Benefits reported from automating data  
collection include the ability to see not only  
productivity but also, depending on the system,  
calculate yield and cost per block to provide a picture 
of block profitability or allow traceability.

          Rien and Maurice Silverstein 
Silver Orchards, Victoria – Manual time sheets/Xero

1

Victorian orchardist Rien Silverstein is well-
placed to know exactly what labour records 
need to be kept following the introduction  
on 28 April of the minimum wage for picking. 
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Rien said while previously if workers were on 
piece rate, only bin tallies were kept – or hours if  
on an hourly rate – now both hours and bins are 
recorded for all workers on the same manual sheet.  

When it comes to entering into Xero, Rien 
does a quick tally on the back of the time sheet to 
check if the piece rate paid on the bins meets the 
minimum wage plus 15 per cent [required if paying 
piece rate] and on that basis selects to pay either 
hourly or piece rate. 

“I work out the hours and I write it on the back, 
and I'll go hourly rate, such and such, plus 15 per 
cent. I just write that down, look at the bin rate, to 
see if it meets the [minimum wage] criteria. So, I'm 
doing that as a check for myself.  

“It’s fairly simple in Xero, you are putting in 
either the hours they work and then you can detail 
what they were doing, or you put in the piece rate; 
this has to be set up in the programming of the  
payroll,” Rien said. 

“This way you can put in Packhams at $45/bin, 
Packhams at $50/bin, Packhams at $55/bin,  
whatever, as it is adjustable.” 

Like so many other growers, Maurice said  
the requirement to pay a minimum wage whether 
workers pick five bins or two or three and the  
impact that has on cost of production per kilo is a  
disincentive to keeping less productive workers on. 

“You can never tell looking at a person on the 
first day if they are going to be a picker,” Maurice said. 
“So, you have got to be prepared to say, well, it’s going 
to cost me $1000 to $2000 a year just wasted on 
testing pickers out. You let them go. The first day they 
don’t make wages, the second they probably don’t 
and the third day, maybe they do and then you say 
‘okay, you’re right to stay picking’. But some, maybe 
on the third day, they are still not getting there, and  
it just makes you feel bad to have to let them go. It  
depends how desperate you are, if you are not getting 
enough bins picked and you need them, they stay on.” 

In Rien and Maurice’s experience, the seasonal 
workers work hard as they want to return the next 
year. Silver Orchards also pays bonuses as an  
incentive for quality – an incentive system introduced 
in previous years. Quality is assessed by a sample 
of around 20 fruit from each bin, with top-ups paid 
on a sliding scale for each five per cent above a base 
of 80 per cent of fruit in the bin meeting colour, size 
and quality specifications.  

A supervisor records bin quality manually on  
a printed Excel sheet and Rien and Maurice assess 
the performance weekly before adding uplifts to 
wage payments.  

“It’s very simple, you can look across those 
pages and you see if that one is regularly 80 per cent, 
or 100 per cent, it’s a matter of a moment.” 

They wish to make sure the pickers know if  
they are being paid an hourly rate or piece rate at 
the beginning of the day. This new minimum wage 
law makes that decision clear for the pickers. 

Rien records hours and bins 
(right), checks whether the 
bin rate tally for the day is 

over the minimum, or marks 
to pay hourly. She tallies the 

totals on the back (below) 
and adds any bonuses,  

before deducting rent and 
health cover.  

Photo: Darren James  
Photography

Photo: Darren James  
Photography

Silver Orchards is a mid-sized business  
producing around 1500 tonnes of apples and pears 
a year. Early participants in the Seasonal Worker 
Programme (now Pacific Australia Labour Mobility 
Scheme (PALM)), the Silversteins employ one  
permanent staff and a returning team of around 
nine Samoan workers as well as 15 casual workers 
– 10 of whom are supplied by contractors.  

As Silver Orchards’ chief financial officer,  
Rien oversees the bookkeeping and said she was 
comfortable that their combination of manual time 
sheets/bin tallies with payroll system Xero meets 
the new requirements and they have only had to 
make some small adjustments. 
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that we’ve got QR codes for Google Maps to the two 
properties and embedded in that is the RFID card 
for scanning. The scanners can take different things 
like bar codes. 

“So, they come in, they pick the lug and they 
just present their card, we scan it, check the QA, pass 
it and then away they go again for another one. 

“It records everything, the block, the time they 
picked the lug, when we started the block, and then 
when they come in for their next lug it obviously 
scans it into the database and you can see how much 
time it has taken. We get it back as an average per 
hour so we can see if we have to pay a makeup.”  

Quality 
Added functionality to calculate the makeup  
payment is expected mid-year and Nic said AgPick 
was also investigating adding the ability to record 
quality assessments. 

“None of these automated systems do quality 
assurance,” he said. “It’s a handbrake. Recording 
quality goes hand in hand with a picking rate in a 
piece rate system. It is critical to monitor quality in 
an incentive-based picking operation.” 

Nic concedes, at $12,000 a year, plus extra  
for scanners, AgPick might not suit medium to 
smaller orchards. 

Despite the new automated system, he  
estimates the additional monitoring will also require 
an extra two staff. 

Nic predicts the new floor on pay will force  
a focus on productivity that will potentially change 
the makeup of orchard labour to depend almost  
exclusively on overseas workers, such as the popular 
Pacific Australia Labour Mobility scheme. 

Cherries Tasmania is planning on bringing in 
60 PALM workers next season to take the pressure 
off sourcing locals to pick the crop. 

“This decision will ultimately put pressure  
on an already finite labour market,” he said. “The 
person/people who were happy to come to pick in 
our orchard and pick at their own pace, content with 
what they achieved for the day, unfortunately no 
longer have a job. Fair Work Australia has seen  
to that. 

“I believe that within 5–10 years 90 per cent  
of our labour in this industry will be sourced from 
overseas.” 

What to look for 
If looking for harvest management systems, Nic 
recommends the following essentials: 
– Ability to see data live 

– Shows compliance with minimum wage 

– Ability to export to Excel for import into payroll 
software 

– Ability to put crops and blocks in.

Tasmanian cherry grower Nic Hansen  
estimates it took him six hours to see the  
value in the harvest data management system 
he adopted for this year’s cherry harvest.

“When they turned in the first day’s picking, I was  
on board,” he said. 

The family’s Cherries Tasmania business  
employs 150 pickers and Nic said having live data 
available to supervisors in the field had allowed 
them to see instantly how individual workers were 
performing, enabling far closer management to 
maximise picking productivity, while also ensuring 
compliance with the new minimum wage  
requirements that came into effect on 28 April. 

Managing makeups 
“Growers can’t afford to be paying more than  
the market rate, we need to be on the ball,” he said. 
“Not everyone is cut out to pick and that’s not their 
fault, but this is a 150-picker operation, if we just send 
them out to pick and don’t monitor the productivity 
and we have pickers that are picking under the 
award rate, we have to be aware of that.” 

To cause less disruption to teams, Nic said 
teams had also been grouped by performance for 
the first time this season. A slower team slipping 
behind the cherry-picking rate per hour that equated 
to the minimum wage could be knocked off early 
without impacting faster workers. 

“Now we’ve got the live data so we can see 
where everyone’s tracking and what they’re doing, 
we can use that data to make sure we are compliant 
with award conditions,” he said. “We can manage 
our picking teams around the compliance of $25.41 
plus 15 per cent.” 

Simple as scanning 
Nic looked at a range of systems before choosing 
South Australian-based AgPick, in part for the ability 
to customise the data tracked and for the high level 
of local service and support. 

“With AgPick, we use a card which has the 
person and their picker number and on the back of 

          Nic Hansen 
Cherries Tasmania, Tasmania – AgPick 

2

Live data available to  
supervisors in the field via  
the AgPick app  is enabling 
closer management to  
maximise productivity.
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ones or two much rubbish, we only have to scan 
that and we know exactly which picker picked that 
tray of strawberries.” 

Agribit’s scanning system is comprehensive, 
allowing the Ceravolos to keep track of their packing 
down to the punnet.  

“Even on our punnets when we’re packing, we 
have a sequential QR code that monitors every packer 
on the station,” Tony said. “Our system is really good.”  

Tony said due to Agribit’s high-quality data 
collection the business has already been able to 
track the changes in their harvest output and he can 
see the impact that the award change has had on 
the business.  

“My son tells me, if we can’t get four dollars 
this week, we are going to stop picking,” Tony said. 
“He knows already what his costs are going to be.  
A lot of growers that have not been proactive in  
setting their business up are in for a big shock in  
the next few months.” 

Tony said since they had introduced an hourly 
pay rate, Agribit has shown that costs have gone up 
25–30 per cent. “What used to cost me $2 a kilo to 
pick strawberries is now costing $3 a kilo. You can 
see it straight away.” 

In terms of adjusting a managerial approach 
after the award change, Tony says it’s a difficult line 
to walk – particularly without the incentivisation 
provided by piece rates. 

“[Getting the labour] has been really difficult. 
That bottom line is definitely getting thinner and 
thinner. We’re scaling it back to where we can control 
it a little bit easier and manage it,” he said. 

Data is a crucial part of managing labour and 
costs. 

“I need to know how much that punnet of 
strawberries cost me before it leaves the packhouse 
or I could be losing money when I sell it at the market,” 
Tony said. 

Still, he remains hopeful that the international 
travel restrictions will be relaxed in the near future, 
giving him the opportunity to find suitable/productive 
workers. “We are in the process of getting seasonal 
workers, which will hopefully come to fruition in the 
next few months.” 

Ceravolo Orchards in the Adelaide Hills has 
300 hectares of apples, pears, cherries and 
strawberries. The Ceravolos are growers, 
packers, cold storage facilitators and wholesalers 
– employing 30 permanent staff and a harvest 
workforce of 200 casuals.

Tony is very concerned with the overall impact that 
the new Horticulture Award rules will have on the  
industry’s viability, both in the increased running 
costs associated with the additional record keeping, 
the financial disincentive to hire less productive  
seasonal workers and the squeeze on margins. 

Like many other businesses, Ceravolo Orchards 
introduced payroll processes compliant with the  
incoming changes early to ensure any issues were 
resolved by 28 April.  

“We can already see our costs are 25–30  
per cent up on where we were last year with just  
the staff and the people that are monitoring and 
measuring,” he said. 

"We went to them [Fair Work Ombudsman] 
and we said what do we do with the people that  
are less competent? They advised us to move the  
less competent workers on, but there are not 
enough people to replace them. 

“This is a tumbling effect for the growers. We 
are really in a bad place at the moment honestly and 
it is frightening.” 

Ceravolo Orchards uses TieUp Farming on the 
orchard side and for the strawberry operation, they’ve 
chosen Agribit which allows workers to clock on and 
off using an app. 

Using Agribit, Tony said he has been able to keep 
track of productivity across the strawberry operation 
and map the changes compared to working on the 
piece rate system.  

Tony is full of praise for Agribit’s granular record 
keeping, which allows him to track productivity at the 
level of the individual. He uses his strawberry packing 
shed as an example of how accurately the software 
can trace the produce brought in during harvest and 
how powerful that is when it comes to marketing fruit. 

“Before the strawberries even leave the shed, you 
know what your costs are for picking and packing,” 
he said. 

“When the stuff comes into the packing  
shed, every tray that that person picks has its own 
ID number, so when the packer goes to pack it, if 
there’s too many green ones or too many small 

          Tony Ceravolo 
Ceravolo Orchards, South Australia – Agribit
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Better data has been crucial in 
managing the impact of new 

wage requirements for Joe (lt) 
and Tony Ceravolo.
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ABCGrower isn’t just useful for its top-up  
feature, though. Ladycroft uses it as a complete  
orchard management system.  

“It’s been fantastic,” Bec said, citing its totally 
paperless system and its powerful reporting capacity 
as some of her favourite features. “You can be 
anywhere and log in to the program. The owner of the 
business is in Perth and he can log in to Ladycroft 
or any of the other orchards and see all their KPIs. 
All the information is right there at your fingertips.  
If one of the orchards is having a bit of a slack period 
and the figures don’t quite look right you can bring 
that up straight away.” 

The reporting system means that Bec can  
adjust budgets and activity on the fly, responding  
to real-time updated data that accurately measures 
against previous years.  

“Even halfway through a project, if you’re  
pruning the block, you can run a report and say hey, 
you’re starting to get a little bit over budget,” Bec said. 
“Is it that the trees are a little bit heavier than we 
thought? Are the workers not putting in enough  
effort? Has the weather been inclement? There are 
so many different factors, so you can bring that up 
and you know straight away.” 

In future, Bec is looking forward to exploring 
some of the software’s new features, including heat 
mapping that shows where the heaviest fruit  
production occurs throughout the orchard.  

For now, like many other growers, she’s  
focusing on maintaining a sense of cohesiveness 
in her harvesting workforce.  

“For us it’s about building teamwork and  
keeping the team together as one,” she said.

Over in WA, Bec Whittaker at Ladycroft  
Orchard has taken a different approach.  
The workforce that picks Ladycroft’s 45  
hectares of apples usually earns more than the 
minimum wage while on a piece rate anyway – 
so Bec has used a unique feature of her farm  
management software, ABCGrower, to make 
the switch to the new award. 

“We haven’t changed to an hourly rate,” Bec said. 
“The workers that don’t earn the minimum wage on 
the piece rate are then paid a top-up, so that their 
wage becomes effectively the minimum wage. But 
a lot of the guys here earn more than the minimum 
wage, so I haven’t restricted their potential earnings.” 

New Zealand-developed software ABCGrower 
has been Ladycroft’s choice for the last two seasons. 
Its ‘top-up’ feature means it’s particularly suited to 
this period of flux, and the detailed payroll breakdowns 
mean that orchard managers can see average 
hourly earnings for all employees every week.  

Of course, it helps that the 28 harvest workers 
employed at Ladycroft are hard-working and mostly 
returning employees. Bec said the changes to the 
award haven’t caused her too much anxiety.  

“The changes of the piece rate agreement,  
we don’t have too much of an issue with,” she said,  
because the majority of her workers were already  
reliably earning above the piece rate floor. “I’m not 
overly concerned about this new law and change 
that’s just come in.” 

          Bec Whittaker  
Ladycroft Orchard, Western Australia – ABCGrower  

4

Bec Whittaker (lt), Ladycroft  
Orchard, and orchard  

supervisor Leila Galega (rt).
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Fankhauser Apples has been using the New 
Zealand-developed Hectre Orchard Management 
App since 2016. 

Employees are clocked in via the Hectre app 
from which they can be allocated to a job. Bins 
picked can be assigned to an individual or, if picking 
on a platform, to a group of individuals, and breaks 
added to ensure hours are accurately captured. 

“The app calculates whether minimum  
wage requirements have been met and, if not, will 
automatically calculate the top-up amount required,” 
Brad said.  

“So, if we ever have someone not meeting  
minimum wage through their performance, we are 
able to identify this easily and address it. 

“Compliance is so much easier. We have saved 
time and reduced our labour costs.” 

Traceability to both pick and picker  
As well as helping with payroll compliance,  
Brad said the Hectre app had made traceability  
significantly easier and provided valuable insights 
into block profitability. 

“Traceability is one of the most challenging 
aspects for our QA,” he said. 

“Before we had Hectre, we were spending heaps 
of time manually writing out bin tickets. It was time 
wasting and frustrating.  

“Being able to push a button while we’re out in 
the orchard and have bin tickets printed straight from 
a portable printer, complete with all of the traceability 
data we need, makes a huge difference to our  
operation. No more handwriting bin tickets! 

“With Hectre, we have bin codes that are  
automatically GPS tagged to the picking location in 
the orchard. We can include all of the detail that is 
required for QA and being able to separate out and 
review individual pickers is always impressive in  
an audit.”  

Brad said the ability to compare labour inputs 
with picking tallies for each individual block made it 
very easy to see where profits and losses were, and 
how best to make decisions on improvements for 
the future. 

Wish list 
Hectre is currently developing a spray module and 
Brad said he would like to see a spray diary that 
could also feed back into the bin ticket for 
spray/block history. 

“If it could connect into smart controllers 
found in new tractors and sprayers, it could become 
a very simple and accurate way to record relevant 
information,” he said. 

“It would be great to also have a storage  
warning extension in the app. As a smaller grower, 
we are often putting mixed quality fruit into the same 
room. Almost every year, we discover bins that 
probably should’ve been sold a month or so earlier, 
that had been forgotten about.” 

Gippsland-based Fankhauser Apples has 
long paid hourly wages to new staff for a 
short period while they built up skills and 
familiarity with the work.

What has changed, with the introduction of a 
minimum wage, according to General Manager 
Brad Fankhauser, is that they now need to set firm 
targets for productivity once workers have completed 
that introductory period. 

“With the requirement to now pay a minimum 
wage, we can’t afford to carry any workers that are 
not hitting targets,” Brad said. 

Fankhauser Apples produces around 2000 
tonnes of apples a year. Brad leads the business 
owned by his parents and fourth-generation  
orchardists Liz and Glynn. Brad’s wife Darlene runs 
the admin, and sister Lauren works in the orchard 
and packing shed.  

The business has been an approved employer 
under the Seasonal Worker Programme (SWP) for 
four years and all SWP workers work on platforms 
and so were already receiving an hourly rate.  

Brad said the returning SWP workers were 
skilled pickers who worked hard and generally  
averaged six plus bins per day working together on 
Zucal harvesting machines, depending on the type 
of pick and the block. Productivity bonuses are paid 
as a further incentive. 

“We generally don’t have any issues with  
performance targets with our SWP workers,” he said. 

Technology 
Brad said the need to assess performance against 
targets on a daily basis for any workers on piece rate, 
means good record keeping is even more essential. 

Crediting bins to workers is 
easy with all picker performance 
and tallies captured.

All hours and piece work  
captured in the field flow  
directly through to payroll  
reports with minimum wage 
top ups automatically.

          Brad Fankhauser 
Fankhauser Apples, Victoria – Hectre 
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Farming. It’s been very easy to use, very quickly, 
which was something we needed,” Tim said. “It does 
take a bit of time to implement the software on the 
farm as it is a change in management practice, but 
after a while it becomes second nature.” 

The ability to record harvest data quickly on 
the field and have it presented in a report in real time 
was another reason for choosing TieUp Farming,  
as was the ability to capture costs throughout the 
growing season to monitor end of year profitability 
and always be audit ready. 

In addition to orchards, the business  
comprises cool storage, ripening and packing  
facilities in Darwin (NT), Gayndah (Qld), and the 
Yarra Valley (Vic); a wholesale outlet at the Sydney 
Markets; and packing and distribution facilities in 
Eastern Creek (NSW) and Coldstream (Vic). Due  
to the size of its operations, Red Rich Fruits has 
found TieUp Farming useful for a broad range of  
orchard management functions, as well as harvest 
record keeping. 

“We use TieUp Farming for a variety of tasks 
around the orchard,” Tim said. “We assign spray 
tasks through the spray diary, which automatically 
records each product used for each area and the 
working time of the operator, and it warns us about 
re-entry time and withholding period.  

“Throughout the year, we also use TieUp 
Farming’s task module to record each worker’s  
time on any given task, ranging from thinning  
and slashing to ground preparation. With TieUp 
Farming’s traceability capabilities, financial overview 
and harvest information all under one platform, it 
saves us time and we have more visibility over  
our operations.” 

Red Rich Fruits has been pleased with  
TieUp Farming’s customer service and technical 
support, too.  

“They are available round the clock and all 
week, which is very helpful if anything does go 
wrong which tends to happen during harvest,”  
Tim said. AFG

Since switching to TieUp Farming’s orchard  
management system in 2020, Red Rich Fruits’ 
visibility over its harvest data and fruit quality 
has greatly increased.

“By using the QR code system, the harvest data 
gets automatically uploaded in the system, avoiding 
any double work like we used to have before with 
pen and paper,” said Tim Teague, Farming Operations 
Manager. They used to record harvest data manually 
and then transcribe the information into an Excel 
spreadsheet, which often led to missing information 
and was incredibly time consuming.  

“TieUp Farming gives us the ability to record 
individual pickers against individual bins, the quality 
of that picking and the quality of the growing of that 
fruit within that bin. It was easy to forget what the 
quality of the fruit was when the information was 
recorded manually. TieUp Farming is also helping 
us record the time it took to complete the job for 
each individual worker.” 

The new minimum wage and record keeping 
requirements has brought new challenges for the 
business.  

“Labour management and record keeping  
requirements continue to expand and are unable  
to be absorbed within current costs,” Tim said.  
“In addition, the new minimum wage standards,  
particularly regarding piece rates, require much closer 
supervision and increased ongoing administration, 
adding costs to employers which aren’t automatically 
reflected in returns on price.” 

Historically, the business has used a  
combination of piece and hourly rates, depending 
on harvest conditions or specific tasks. To make  
the transition to the new minimum wage and 
greater record keeping as smooth as possible, Red 
Rich Fruits implemented additional TieUp Farming  
modules and trained its managers and supervisors 
to prepare for the changes. 

User experience was a key factor in Red  
Rich Fruits choosing TieUp Farming because the 
horticultural management platform is used both  
in the field and at head office.  

“The mobile interface has been one the key 
successes in the field implementation of TieUp 

Tasks can be assigned to  
individuals via the platform.

          Tim Teague 
Red Rich Fruits, Queensland – TieUp Farming
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Tim Teague, Farming  
Operations Manager, Red Rich 

Fruits, Gayndah.



Advances in soft plastics recycling are rewriting 
environmental impact assessments and  
challenging assumptions.

for 1kg of cardboard), although using recycled  
materials can reduce water consumption significantly.  

Australia Post’s 2020 Life Cycle Assessment 
compared virgin plastic, recycled-content plastic, 
compostable and cardboard boxes over their  
lifecycles. The findings surprised many readers 
when it became clear that recycled plastic satchels 
had the least environmental impact overall, while 
the other options generated higher greenhouse 
gases due to being more water and land-intensive.  

When a full life cycle assessment is taken into 
account, virgin plastic will invariably have a larger 
footprint. “Plastic is great, right up until it goes in  
the bin,” Ian said. “The challenge we have with soft 
plastic is that it’s virtually impossible to mechanically 
recycle back to food-grade quality. Mechanical  
recycling works for soft drink bottles and milk bottles, 
but you can’t simply wash soft plastic: there’s too 
many contaminants such as inks and pigments.”  

What about programs like REDcycle? Ian said 
that while around 350,000 tonnes of soft plastic is 
put into the market per annum, only about 8,000 
tonnes currently goes to REDcycle. From there, it is 
not recycled into food-grade plastic, but turned into 
innovative materials like plastic benches, walkways 
and signs through partnerships with companies like 
Close The Loop, Replas and Plastic Forests.  

While these repurposing programs are  
admirable, the question still remains: how can soft 
plastics be recycled back into food-grade material? 

Advanced soft plastics recycling 
“The challenge,” Ian said, “is to move away from  
mechanical recycling into advanced or chemical  
recycling. The exciting news is that advanced  
recycling is becoming more established and finding 
a home here in Australia, which means we should 
see more plastic-to-plastic recycling, creating food-
grade quality plastics for a genuine circular economy.” 

Leaders in the space include Qenos, which is 
partnering with Cleanaway to build two advanced 
recycling facilities in Australia by 2025 to convert up 
to 100,000 tonnes of household soft plastic waste 
and mixed plastics back into circular polyethylene. 
Similarly, Brightmark will construct an advanced 
plastics recycling plant capable of processing 100,000 
to 200,000 tonnes per year by 2025. Another major 
player, Licella, has proposed a plant in Altona, Victoria, 
while smaller players including APR Group are also 
investing in a compact version of the technology.  

Known as pyrolysis, the technique involves 
burning the plastic material in a sealed chamber 
without oxygen at approximately 400 degrees Celsius. 
The raw material is broken down into the oil from 
which it was made, then can be repurposed into 
new products including food-grade soft plastics.  
A 2021 study found that using the oil created from 
advanced plastic recycling, in the local plastic  
packaging supply chain, delivers a 64 per cent CO2  
reduction compared to virgin plastics. 

'Cardboard good, plastics 
bad' – take another look 
D R  H U G O  B R I T T
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With the federal government committing to net  
zero by 2050, the international community coming 
together to fight climate change at COP26 and  
Australian supermarkets now competing in terms  
of sustainability, discontent with single-use plastic 
packaging will inevitably lead to new standards and 
consumer expectations.  

For a glimpse of possible future legislation  
in Australia, we can look to France where plastic 
packaging on nearly all fruit and vegetables was 
banned in January 2022. This move will remove an 
estimated one billion items of unnecessary plastic 
from landfill every year.   

Meanwhile, PwC estimates that moving from a 
linear to a circular economy will generate $1.9 trillion 
in economic benefits for Australia over the next  
20 years. Australians generate 74 million tonnes of 
waste per annum, with 91 per cent of raw materials 
failing to find their way back into the economy.  
Research has found the density of plastic in Australian 
waters is as much as 40,000 pieces per square km.  

Is cardboard packaging more 
sustainable than plastic?  
Most shoppers who want to do the right thing at  
the supermarket will reach for a cardboard punnet 
rather than plastic packaging in the belief that it is 
the more sustainable choice. However, the answer 
isn’t quite so black and white. 

Packaging expert Ian Hayes from PackPro 
Consulting says that from a manufacturing point  
of view, the plastic format will have a lower carbon 
footprint than cardboard. “This is driven by weight – 
you only use about five to seven grams of plastic in 
most formats, while some of the cardboard solutions 
for a similar size pack will have up to seven times 
the amount of material,” Ian said. “Additionally,  
cardboard is heavier on land use: there’s the need  
to grow trees and water them, while new cardboard 
uses lots of water in processing.”  

New cardboard requires double the amount of 
water to manufacture than plastic (350 litres of water 

About the author:  
Dr Hugo Britt 

DisContent
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“There are 50 to 60 different technologies 
within the advanced/chemical recycling space,”  
Ian said. “The recycled polyethylene is virtually  
indistinguishable from new plastic in terms of grade 
and performance. This changes the whole life cycle 
equation.” 

With “cardboard good, plastic bad” firmly  
embedded in the minds of most customers, there 
will need to be a concerted effort to educate  
customers about the sustainability benefits of  
advanced plastic recycling, along with unrealistic 
perceptions about cardboard.  

Pre-packs are popular with retailers and  
customers 
Why do we use pre-packs at all? Why not sell  
everything loose? According to APAL’s Head of Group 
Quality & Commercialisation, Andrew Mandemaker, 
pre-packs will have an ongoing role in the retailer’s 
mix. “Some fresh produce can last much longer 
when pre-packed, but this isn’t a significant reason 
for apples or pears. Rather, pre-packs have a place 
because they offer advantages across the supply 
chain”, he said. 

“First, there’s the grab-and-go convenience for 
customers and an enhanced perception of hygiene 
with fruit untouched by staff and other customers 
(particularly during the Covid pandemic). Pre-packs 
provide protection for the fruit with less bruising or 
damage both prior to purchase and after. Retailers 
like pre-packs because they help lift the average 
weight of purchase to 1kg, they are easier for store 
staff to handle, and they have greater scan integrity. 
They are also an outlet for smaller sizes that don’t 
work in a loose display.” 

Finally, packaging gives growers an  
opportunity for branding and brand messaging, while 
the best-before data on packaging helps provide a 
perception of freshness.   

In a discussion of this issue in the Autumn 
2021 edition of AFG, Tristan Kitchener pointed  
out that research shows Australian consumers are  
increasingly sensitive to unnecessary and excessive 
packaging and food waste. However, retail data  
reports consumers steadily increasing their  
purchasing of plastic pre-packed fruit for the  
past three to four years.  

Types of packaging used for pre-packed 
apples and pears 
1. Polyethylene terephthalate (PET) (Code 1):  

PET is a clear, tough plastic used in water, soft 
drink and fruit juice bottles. It is also used in  
fruit punnets for products including berries, and 
pre-packed apples and pears. PET can be recycled 
in household recycling bins. 

Retailers offer 1kg pre-packed apples and pears 
in a PET tray within a low density polyethylene 
(LDPE) wrapper.  

Punnets such as these Aldi 
prepacks are made from  
polyethylene terephthalate 
(PET) which can be recycled 
in household bins. The low 
density polyethylene (LDPE) 
wrapping currently needs to 
be returned to retailers for  
recycling.



2. Low density polyethylene (LDPE) (Code 4): 
LDPE is a soft, flexible, translucent plastic used 
in typical plastic bags, garbage bags and plastic 
wrap. At present it can’t be put in household  
recycling bins, although retailers invite customers 
to return LDPE plastics to the store to be recycled 
(although not into food-grade plastic) through 
programs such as REDcycle. Otherwise, most 
LDPE ends up in landfill. This situation will begin 
to change as advanced recycling plants come 
online from 2025.  

Apples and pears in LDPE are typically secured 
with a non-recyclable plastic clip which also 
goes to landfill.  

3. Cardboard punnets: Although some products 
use cardboard punnets, many are lined with a 
plastic seal and are still packaged within LDPE 
wrappers. Montague is currently trialling a new, 
fully-recyclable fibre board JASA sleever pack 
using sustainable cardboard sourced from VISY 
for its Jazz apple range. Montague has raised the 
price of these packs by $0.20 to account for the 
“significant” cost involved in making the change.      

4. Compostable wrap: Plant-based, fully  
compostable plastic bags show potential as  
an alternative to traditional polyethylene plastic 
wrappers. Adelaide-based BioBag, for example, 
has seen a positive consumer response to its 

100 per cent compostable cucumber wraps 
made from a compostable resin named Mater-Bi, 
described as “an innovative family of bioplastics 
that uses substances obtained from plants such 
as non-genetically modified corn starch and 
biodegradable, compostable polymers”. Similarly, 
R&R Smith became Australia’s first organic  
company to use 100 per cent home compostable 
film used in products including Woolworths’ 
Macro certified organic apples.  

Compostable stickers: Another plastic item  
that will inevitably be replaced by a compostable 
alternative is the humble apple sticker. In Europe, 
a ban on apple stickers could stop 100 million 
pieces of waste per week, while the New Zealand 
government wants to phase out plastic fruit 
stickers by mid-2023. Bostock, New Zealand’s 
largest organic apple grower, have introduced 
compostable PLU apple stickers but have noted 
they cost around 50 per cent more than traditional 
plastic stickers. Apple stickers are unlikely to  
be eliminated altogether due to the growing  
importance of traceability information.  

If (or when) the shift to compostable packaging 
gathers pace, supply chain managers will need  
to take into account the rate at which packaging 
breaks down, and the challenges this will present 
when compostable packaging is stored in  
suboptimal conditions.  
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Soft plastic apple bags, made 
of LDPE, cannot currently go 
into household recycling, but 
this will change as advanced 
recycling plants come online 
from 2025.



Ian Hayes warns that compostable plastics 
present several issues: “Some don’t really compost 
well, they can contaminate the recycling stream, 
they release CO2 when they break down, and  
compostable streams will need to be created.  
Compostables are a popular solution in the minds 
of customers, but they will be difficult to introduce.”  

Pink Lady Europe’s packaging commitments 
As part of a wider suite of sustainability  
commitments, Pink Lady Europe® has committed  
to eliminating non-recyclable or non-compostable 
single-use plastics. This includes: 
– The gradual implementation of plastic-free  

solutions from the 2021 season onwards.  

– The creation of 100 per cent cardboard punnets 
that are 100 per cent FSC certified from sustainably 
managed forests.  

– Widespread use of certified home-compostable 
and recyclable films.  

According to Thierry Mellenotte, GM of Pink Lady 
Europe, the driver for making the packaging change 
came from growers being tired of accusations of 
environmental damage. “They are proud about  
what they are doing and want to tell it to society,” 
Thierry said. “The sustainability commitments are 
also an answer to changing expectations from 
clients and customers around sustainability and  
the environment. Pink Lady has to be aligned with 
that to keep being different and more attractive  
than its competitors.”  

Pink Lady Europe’s focus now is to develop the 
commitment of all of its 3,100 European growers 
behind the positive character of the brand.  

From a marketing point of view, Thierry said 
the commitment will “reassure the consumer about 
the way Pink Lady apples are grown and how the 
sector works. It’s also a story we want to tell  
consumers. It’s no longer just a good or a beautiful 
apple; it’s also a sustainable apple! And now we can 
explain why.” 

APCO Targets 
The Australian Packaging Covenant Organisation 
(APCO) is a key resource to follow for sustainable 
packaging targets and progress.  

The 2025 National Packaging Targets apply  
to all packaging made, used and sold in Australia. 
By 2025, the intent is for 100 per cent of Australian  
packaging to be reusable, recyclable or compostable, 
70 per cent of plastic packaging will be recycled or  
composted, and 50 per cent of packaging will be  
recycled content.  

The targets include the “phase out of  
problematic and unnecessary single-use plastics 
packaging”. Read APCO’s 2025 National Packaging 
Targets Framework here: https://documents. 
packagingcovenant.org.au/public-documents/ 
Our%20Packaging%20Future 

A turning point for plastics in 
Australia 
“It’s a really exciting time to be working in the space,” 
Ian said. “Industry is now on board and looking for 
solutions rather than hiding from them. Pyrolosis 
has been around for a long time, but suddenly it  
has become clear there is going to be a shift. Food 
company MDs are now saying they need to spend 
money in this space. At the same time, we’ll see 
REDcycle-type schemes expanded to households  
to feed the new advanced recycling equipment 
that’s coming on board by 2025.” 

With so many advanced recycling projects  
expected to be operational within three years from 
now, Australia’s 2025 National Packaging Targets 
are suddenly looking a lot more achievable. AFG
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Proactive marketers have  
introduced innovative  
cardboard punnets (above)  
and compostable film (right) in  
response to current concerns 
over soft plastics. 

Bans on apple stickers are 
driving a shift to more  

expensive compostable 
stickers.
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Michael Crisera, FGV,  
maturity testing early season 
Gala in the Goulburn Valley.
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The harvest season is in full swing with many 
growers struggling to maintain a stable harvest  
labour supply. Growers who have taken up the  
Seasonal Worker Programme (SWP) either via direct 
employment or via an Approved Employer have 
maintained a more stable daily labour supply than 
that provided by some labour hire providers.  

Having suitable accommodation has proven 
to be vital for growers aiming for either eligibility to 
employ SWP workers or to attract Australian-based 
harvest workers. FGV will continue to lobby for  
assistance for growers to invest in improved  
accommodation on farm. 

It has been one of the more humid harvests, 
coupled with a mild spring. We have seen some very 
mixed fruit maturity on trees this season with harvest 
dates tracking 7–10 days later than last season. 

The Fair Work Commission’s decision to  
commence the changes to pieceworker rates that 
implement a minimum hourly rate requirement in the 
Horticulture Award from 28 April 2022 will cause 
some administrative challenges for growers, many 
of whom will be in the middle of harvest. 

The changes are further confirmation that we 
need to make our businesses more labour efficient 
and will add extra financial pressure to many growers 
who do not have high-density orchards set up for a 
more labour efficient harvest. Unfortunately, we will 
see many orchards removed without replacement, 
especially in the processed fruit industry where there 
has been minimal orchard investment over the past 
20 years. 

FGV will be working collaboratively with  
APAL on fruit maturity testing in the Goulburn  
Valley as part of APAL’s quality monitoring program. 
The industry as a whole can work to improve the 
consumer experience by ensuring fruit is harvested 
at its optimum and not too early or too late. 

Scan the QR code to view  
the short Maturity testing in 
apples video. 

FGV has received funding under the Victorian 
Government’s Seasonal Worker Accommodation 
Program (SWAP) and the Seasonal Worker Industry 
Support Program (SWISP). Through the SWAP  
program, FGV has resources to assist Goulburn  
Valley-based growers with transport solutions for their 
pickers and packers and can assist workers who are 
newly arrived to the region with their first week of 
accommodation costs. The SWISP program is  
assisting all members to apply for Approved Employer 
status for the SWP and Pacific Labour Scheme 
(PLS) and to understand the changes coming with 
the introduction of the PALM and AgVisa programs.   

GV Health has reached out to FGV to ensure 
the vulnerable within the culturally and linguistically 
diverse (CALD) community in the Goulburn Valley 
are offered vaccinations and have access to rapid 
antigen tests (RATs). As our orchards are a major 
employer of members of the CALD community, FGV 
is helping with the distribution of RATs to growers 
for their workers and with arranging for Jabber the 
Bus – GV Health’s mobile vaccination provider – to 
attend packing sheds and orchards in the area. 

Soil samples from 50 different sites across 
the Cobram, Shepparton and Yarra Valley areas will 
be taken as part of a soil testing initiative supported 
by the federal government. Six test sites, two in each 
region, will then provide data on how different soil 
treatments affect soil health and workshops will be 
available to growers who want to learn more about 
how to interpret soil test results.

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

About the author: 
Michael Crisera  

Fruit Growers  
Victoria Ltd 
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which is pleasing to report and has got WA growers 
through the harvest season. More permanent labour 
solutions from governments will be welcomed for 
next season, with the assumption that the opening 
of borders will help. 

But perhaps more worrying are the ever- 
increasing input costs that have resulted from the 
pandemic, the conflict in Ukraine and the increased 
rates for labour. With the cost of production now sky 
high, industry sustainability and local food security 
comes into question and will need addressing urgently. 

Horticultural netting funding 
extended 
We welcomed the recent announcement by the  
federal government of an additional $2.6 million in 
funding for the horticultural netting infrastructure 
scheme for pome in this state. The previous round 
was fully subscribed by December; it has been  
very successful for WA apple growers and over  
$1.9 million of funding was taken up. The netting  
contractors are extremely busy as a result, so much 
so that the price of netting has doubled due to supply 
and demand created by the scheme.  

Fruit quality management 
The new season also brings challenges for our  
Maturity Standards program with managing the 
quality of fruit going into the market and customer 
taste experiences. Pomewest remains committed 
to continue to hold the industry accountable for their 
part in providing good eating quality fruit into the 
market and providing the best start. Many growers 
who recorded passes throughout 2021 received  
certificates of thanks from the WA industry, including 
some eastern states growers who were also tested 
in retail. We continue to work with growers who  
register fails, along with exploring conditions along 
the chain where instore quality is compromised, 
particularly with fruit coming out of storage. 

We hope to report a successful picking period 
in our next update and send our best thoughts for the 
industry as a whole across the nation at this busy time. 

Season so far  
The 2021–22 season started well, with a very wet 
and cold winter, followed by a wet and mild spring. 
Most growing regions received below average 
winter chill portions and above average rainfall in  
all locations. As such, water supply was at capacity 
with dams overflowing, which was handy to manage 
the impact of several summer heatwaves during the 
Christmas and New Year week, in mid-January and 
again in February. The prospect of a repeat pattern 
of winter rain in 2022 will be welcomed and will be 
vital to top up a now dwindling water supply. 

As result of the heat, some new season fruit 
was damaged; however, the permanent netting 
structures completed meant most crops were  
protected. In addition, some growers applied  
preventative protectant spray before the heatwaves 
started and left some blocks to be thinned post-
Christmas. May has been cooler; however, we are 
starting to see some of the heat consequences in 
some of the Gala varieties. 

Although this being an off-crop year, pleasingly, 
the signs are indicating that volumes are comparable 
to our previous season. The crop presented heavy 
at the outset, with a good amount of hand thinning 
required. The quality was good and it was a very 
clean crop with little pest and disease issues apart 
from weevils, which started to appear in late January. 
We have had reports from industry that good  
volumes of fruit have been picked this season. 

Over the harvest period labour was still tight, 
with the bigger businesses using Pacific Islanders 
and topping up with locals if needed. Smaller  
orchards, that are not set up for seasonal labour, 
have sourced longer term locals and are working with 
a smaller crew. Some sharing of workers between 
other industries and neighbouring farms is occurring 

Western Australia 
N A R D I A  S T A C Y

About the author:  
Nardia Stacy 

Executive Manager,  
Pomewest

Certificate of appreciation 
awarded by the WA Pome  
Industry to growers who  
recorded passes in 2021.
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Queensland 
D A N I E L  N I C O L E T T I

Queensland has had a good growing season but, 
after many years of drought, the recent excessive 
rain has caused some isolated fungal or pre-harvest 
rots, which has decreased the apple yield. In general, 
the size and quality of the apples has been good 
and volumes are around average. Sales have been 
disappointingly slow, though. This could be due  
to several factors including the pandemic and the 
floods in Queensland and northern New South Wales.  

Sourcing labour, particularly labour that’s fit to 
do the physical work of picking apples, is an ongoing 
struggle, but it has improved since last year. 

Most Stanthorpe growers who were eligible 
for horticultural netting program funding have applied 

About the author: 
Daniel Nicoletti 

Nicoletti Orchards, Stanthorpe 

and are thankful to the Australian and Queensland 
governments for taking some initiative to help growers. 
They also welcomed the federal government’s  
commitment to fairer prices for horticulture growers 
through funding to improve market transparency 
and bargaining power for the industry. 

The biannual Stanthorpe Apple & Grape Harvest 
Festival in late February saw orchards offering the  
public the opportunity to pick their own apples,  
purchase products from the farm shed and find  
out about apple growing.  

The festival’s Young Ambassadors program 
plays an important role in helping to raise the profile 
of the region and raise funds to keep the festival  
financially viable. This year the Granite Belt Growers 
Association sponsored a young ambassador,  
Jordan Cassidy, who won the overall 2022 Festival 
Young Ambassador.  

Tasmanian growers enjoyed a mild summer with 
fewer than normal days with extreme temperatures 
or winds. These conditions have resulted in excellent 
fruit quality and skin finish in areas unaffected by 
December’s damaging hail event, with strong demand 
reported for premium Tasmanian fruit in the fresh 
market. Crop loads have been generally heavy  
across the state. 

Tasmania experienced one of its driest 
summer and autumn periods in living memory. These 
unseasonably dry conditions have prompted birds, 
possums and wallabies to take a renewed interest 
in the apple crop, with cockatoos and crows the 
most problematic.  

A lot of Tasmanian fruit is going into storage 
as the harvest continues, with growers hoping for 
improved prices later in the year. Seasoned growers 
are reporting the toughest trading position since the 
late 70s, with input costs rising and prices remaining 
extremely low for staple varieties. Practically every 
grower believes consumers need to pay more for 
produce, and some industry stalwarts observe that 
the industry should be considering removing 10 per 
cent of production to rebalance supply and demand.  

Growers are urged to plan well ahead with 
suppliers to secure their input needs ahead of next 
season, with globally available supplies of key inputs 
expected to remain constrained as a result of the 
current conflict in Ukraine. 

Tasmanian growers are also diversifying  
their seasonal workforce in response to the Fair Work 
Commission’s changing of the national Horticulture 
Award and disruptions caused by Covid-19.  

The use of Pacific Islands 
workers – seen here at R&R 

Smith – is increasing in  
popularity. 

About the author:  
Lawrence Cowley 
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L A W R E N C E  C O W L E Y

In choosing to change the Horticulture Award  
and introduce a minimum earnings floor, the Fair  
Work Commission has noted its expectations that  
employers will actively manage the productivity  
of their workers through increased selectivity in  
recruitment practices, provision of mentoring and 
on-the-job training, as well as termination of non-
productive workers.   

These changes are likely to see the removal of 
a significant proportion of the workforce, and growers 
are concerned with how these changes are likely to 
impact on their local communities. 

These labour challenges are also seeing  
increasing numbers of growers trial use of the Pacific 
Australia Labour Mobility (PALM) scheme to fill  
labour shortages and complement locally available 
staff. These workers are proving to be highly  
productive in most cases. This is in contrast to the 
much-anticipated Australian Agriculture Visa Program, 
which is yet to see workers arrive in the country. 

Fruit Growers Tasmania ran an abandoned  
orchards survey in April asking for help from growers 
and the community. The aim was to raise awareness 
and help protect our industry by developing a map 
of abandoned orchards and self-sown fruit trees  
across the state. Once developed, the map will be 
used to assist with biosecurity planning and incursion 
response activities.
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Orange District 
Climatic conditions in the Central West of the  
state over late February and early March allowed  
for a good start to the apple harvest. Good size and 
colour have been achieved so far for early varieties 
including high colour Gala, with many growers  
reporting an improvement on last season. Labour 
availability is a day-by-day proposition, but there are 
concerns whether labour supply will keep up with 
the demand as the season ramps up. 

The PIPS 3 Soil Nutrition trial at Orange  
Agricultural Institute has fully established in the wet 
conditions. Soil health comparisons and fruit quality 
data will be captured in the next few weeks and  
results will be available to industry in the near future.   

Sydney Basin 
Growers in the East Coast districts around the 
Sydney Basin are, at the time of writing, facing 
another challenging harvest. The strong East Coast 
lows and a La Niña season have resulted in super 
saturated soils and flooding. Parts of the Sydney 
Basin region received rainfall totalling twice the 
monthly average in February at 300+mm followed 
by nearly 600mm in the first two weeks of March. 
There have been reports of trellis structure failure 
due to the soaked soils, and rows collapsing under 
the weight of the maturing crops. The extended rain 
events have also interfered with customer access 
for pick-your-own sales. 

Just twelve months on from the last major 
flood event, the Hawkesbury-Nepean river system 
again broke its banks, cutting off the popular Blue 
Mountains tourist route of the Bells Line of Road. 
The timing for this event was not good, as it  
coincided with the start of apple harvest, a time 
when many Sydneysiders come to the Bilpin area  
to buy fresh fruit direct from the orchard. Growers 
are hoping for a rapid return to fine conditions and 
for flood waters to recede quickly, allowing their 
farmgate customers to return to the region.  

Figure 1: High coloured strains 
of Gala like these Alvina at 
Smarts’ Tingira Orchard at  

Batlow have performed well.

Figure 2: Harvest assist  
machines like this Revo at 
Smarts’ Tingira Orchard are 
helping to open new labour 
supply channels including 
people who would not choose 
to pick fruit using ladders  
and bags. 

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
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Batlow 
Batlow experienced a delayed and slow start to 
Gala harvest in many orchards. The relatively cool 
start to the growing season had a number of impacts 
on Gala strains, including variable primary thinning 
results, heavy crop loads, need for secondary  
hand thinning and delayed colour development  
in some strains.  

Harvest management tools such as  
Retain® and Harvista® have been employed in  
some blocks to delay maturity further, in the hope  
of gaining better size and colour development.  
Having said this, high coloured strains of Gala on 
open canopies have performed well, particularly 
where initial thinning results were optimal. The  
delayed harvest of some Gala blocks will likely  
add additional pressure to labour supply in the  
Batlow district.  

Current reports are that sourcing sufficient 
fruit pickers is already an issue and is likely to get 
more challenging as the peak demand hits with  
crops such as Kanzi®, Fiero Fuji, Red Delicious  
and others. Working through the labour supply  
challenges will require growers to think outside  
the traditional labour supply channels to find new 
potential workers. With a lack of overseas workers 
and backpackers to draw on at present, we will need 
to look closer to home and attempt to motivate 
more local workers.  

A great example of a grower opening up a 
new labour supply channel is the purchase and use 
of a Revo harvest assist platform at Tingira Orchard, 
Batlow. Jeremy Smart and his parents Michael  
and Sharon began this year’s harvest in their  
high-density Alvina Gala blocks with their recently  
acquired platform. The crew of six pickers working 
with the machine includes five workers who would 
not have chosen to pick apples if it involved ladders 
and bags.  

On the relatively flat ground of their West  
Batlow orchard, Jeremy said: “Now that the crew 
has developed some experience with the system, 
the cost per bin is working out well compared with 
traditional picking methods. This has been in the 
planning for some years now and looking ahead  
we will continue to adopt the platform-friendly  
orchard system across all our new plantings.” 

Cider Australia Limited and Batlow CiderFest 
recently held the national conference, AusCider 
2022, in Batlow in conjunction with the 2022 Batlow  
CiderFest. This was great for apple growers who 
also make cider. The combined events included  
the Cider Australia AGM, National Conference and 
Cider Festival and took place from 19–21 May1.  
It provided an excellent opportunity for cider 
growers and makers to meet with their peers  
and their consumers. 1 Visit 

www.batlowciderfest.com.au 
or www.cideraustralia.org.au/ 
auscider for more information.

The 2022 harvest is almost 
complete and growers have 
been reporting good crops, 
despite the hailstorm damage 
last spring that necessitated 
hand thinning to remove  
damaged fruit.  

Initially, there was a labour shortage, but that ironed 
itself out as the picking season progressed. Growers 
in the Adelaide Hills are fortunate that many pickers 
come from the city, so they are not so reliant on 
backpackers for fruit picking. 

The state-wide storm primary producer  
grants program run by the Department of Primary 
Industries and Regions (PIRSA) has closed. PIRSA 
is processing the grant applications in the order 
they were received, but some delays are being  
experienced due to the significant number of  
applications received. As a result, PIRSA has advised 
that additional resources have been assigned to  
expedite the process. 

Fruit Producers SA has obtained a community 
grant from Adelaide Hills Council to develop a Fresh 
Produce and Attractions app. This mobile app will 
have a GPS locator to enable visitors to the region 
to find orchards where they can pick their own  
apples, buy fresh produce from the shed door and 
find local attractions to visit. The app will be similar 
to the Fresh Cherries app, which is already in use 
and has successfully brought visitors to the area  
to buy cherries. Growers, particularly those involved 
in agritourism, are invited to express their interest  
in participating in the Fresh Produce and  
Attractions app. 

Four family-run orchards hosted a Pick a  
Pink Lady Weekend in mid-May. The event was  
promoted as a family day out. Visitors were able  
to pick apples, visit working orchards, meet the 
growers, learn about apple production and purchase 
apples, fresh juice and other produce. In addition, 
this event was an excellent way to introduce the 
general public to the industry. 
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Development of a Fresh  
Produce and Attractions app  
is underway.
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Can ‘regen ag’ work in the  
orchard? 
At a glance: 
– Regenerative ag systems aim to improve the 

health of farmland and environment through  
farming approaches. 

– Orchard regenerative approaches focus on  
soil health and carbon, biodiversity, IPDM and  
reduction of chemical inputs. 

– On-farm decisions are supported by rigorous 
scientific testing. 

– Early adoption in cherry growing shows  
opportunities for cost-saving, profitability and  
enhanced export potential of crop. 

NSW cherry grower Chris Hall, of Hall Family Orchards, 
set about transitioning to regenerative agriculture – 
or ‘regen’ – nine years ago with a goal of reducing 
chemical and fertiliser use for the health of his orchard. 

“To make regen profitable at the start, I’ve 
been focusing on good flavour and quality instead 
of pushing the yield,” he said. “Now I’m starting to 
see those good yields, too.” 

Regen is essentially farming practice that 
aims to enrich and regenerate soil, biodiversity and 
plant health while producing food. Sustainability – 
but one step further. 

Inputs and output 
For Chris, NSW Farmer of the Year 2019, the financial 
argument lies in both cost-saving and increasing the 
quality of his output. 

“If you approach it right, regen practice can 
potentially reduce fertiliser and chemical bills by 30 
per cent in the first year, then potentially 10–20 per 
cent every year after that,” Chris said. 

Andrew Smith, Managing Director at Smith’s 
Fruit, Wangaratta, and consultant at Hybrid-Ag, isn’t 
necessarily a ‘regen farmer’, but uses a ‘holistic  
system’ approach to soil health and plant nutrition 
to achieve profitability and sustainability. 

Applying regenerative agriculture practices  
on their orchards is improving soil health  
and quality for growers, while reducing inputs 
and costs.

“My driving force is profitability based around 
a holistic system of orchard best practice,” Andrew 
said. “As a grower, true sustainability is not only in 
the field, but on the farm spreadsheet as well.” 

Practice and principle 
Chris has been gradually transitioning his orchard to 
regen practice over the past nine years, focusing on 
soil health, biodiversity, cover cropping and compost, 
ultimately aiming to reduce inputs. 

“I wanted to reduce chemical and fertiliser use 
for the health of my orchard, and realised I could 
save money, too,” Chris said. 

Without an orchard ‘regen playbook’, Chris has 
been learning through experimentation. 

“I couldn’t always afford the best cover crop 
seed, but I’ve been allowing different species of 
weeds to grow – plant diversity leads to increased 
diversity in microbe, insect and bird populations,” 
Chris said. 

“Water was a challenge – the quality of the 
water affects nutritional uptake, and I had a build-up 
of salt in the soil from fertiliser and salty bore water. 
I’m using microbes to break down the salt. 

“Now I’m not buying as many products, I’m 
using my own compost and I’m building biodiversity 
in and around the orchard, as well as resilience to 
insect attacks and diseases.” 

But as Andrew points out, a holistic system 
doesn’t require a ‘zero chemical’ approach. 

“I am outcome focused, not input focused,” 
Andrew said. “I’m prepared to use mineralisation 
and microbes within the system via nutrient and 
biological inputs based on what the soil and crop  
requires. It's about nutritional and bio balance, while 
making sure the soil is working with you, not against 
you, so your crop can access all the nutrients needed 
via the soil food web. 

"When you have a bio healthy balanced soil 
delivering the correct nutrients to your crop, if you 
come to a seasonal bump in the road, you can  
overcome it with fewer inputs, as your crop will  
have far better resistance in its healthier state. 

Can ‘regen ag’ work in the 
orchard? 
S T E P H A N I E  M O N T E I T H  –  A P A L

Testing and monitoring soil  
is important to Chris Hall, 

 Hall Family Orchards.       

Photo: Matt Beaver
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“The results are there: consistent yields,  
producing fruit with higher nutritional density, better 
cell formation, structural integrity and better lustre 
(shine) on the fruit. Not only does this fruit look 
better and have better flavour, it has longer shelf life 
for consumers.” 

Data-driven regeneration 
In his work with Hybrid-Ag, Andrew found many 
growers were already using similar regen sustainable 
practices for soil health – but he said having more 
comprehensive data was necessary for success.  

“It’s a ‘test, don’t guess’ approach,” Andrew said. 
“More data collection from more useful tests, with 
more data analysis. If you want to leverage the 
benefits of nature, you’ve got to understand what’s 
going on at certain critical growing stages of your 
plant so you can influence the results of those 
growth phases. 

“We start with comprehensive soil testing, 
then we use Differential Leaf Sap Analysis (DSA) 
testing tools to monitor the growing cycle at critical 
points of influence to determine nutrient movement 
and ensure they’re in balance. Every action has an 
interaction, so we’re adding mineralisation that  
presents to the soil and plant in a healthy way.” 

Chris has a degree in horticultural science,  
so rigorous scientific testing is also key to his  
regen practice. 

“Two key tests for me are the Haney Soil Test 
– a soil health test to determine microbially available 
nutrients and the amount of microbe activity – and 
DSA,” Chris said. “Unlike a tissue test, sap tests give 
a more current snapshot of what nutrients the trees 
are lacking, especially when it comes to those  
trace minerals.  

“I also did a microscopy course as part of  
soil food web studies, learning to identify what’s  
in the soil and what’s lacking. It helped me develop 
my own composts and to assess my own soils for 
microbe activity.” 

Is this a market opportunity? 
Unlike ‘organic’ or ‘carbon neutral’, regen does not 
involve accreditation programs, and so marketing 
‘regen produce’ is difficult.  

According to Andrew, Hybrid-Ag is currently 
looking to develop an accreditation system that can 
measure and communicate the nutrient and vitamin 
values of the food that growers produce for a  
consumer benefit – adding value to growers following 
the holistic growing system. 

However, the Australian cherry industry is  
exploring other possible benefits to regen approaches 
– including accessing lucrative export markets. 

Charlotte Brunt, Industry Development Officer 
at Cherry Growers Australia (CGA), said they began 
seriously exploring regenerative agriculture as a  
potential system to support their export program. 

“We were considering alternative methods  
for pest and disease control that would reduce 
agrochemical residues to meet MRLs (maximum 
residue limits) more easily,” Charlotte said. “Improving 
and maintaining market access is critical, because 
in a good year there’s far too much production for 
the domestic market, and premium Australian 
cherries can command the second highest export 
price for cherries in the world, after New Zealand.” 

CGA has facilitated workshops, including  
with US-based regen grower Mike Omeg, to provide 
industry with insights into the practical application 
of regen principles in cherries. 

“These online sessions been very well received,” 
Charlotte said. “The industry is really interested, and 
we’re going to continue workshops with a focus on 
sustainability and regen. Most cherry growers are 
doing IPDM, so this is just introducing a practice that 
bolsters that.”  

Profitable for pome fruit? 
According to consultant Nic Finger, Fruit Help, while 
regen ag is a loosely defined term, it might not be 
so far from current orchard best practice. 

“I’d argue many growers are practising some 
form of it as part of their management, especially in 
the soil,” Nic said.  

“Orchards are generally very good at building 
up organic matter; things like mow and blow and 
spreading composts or mulch help and are becoming 
fairly common. Shifts to other practices like IPDM,  
reduced mowing frequency and moving away from 
certain types of chemicals fit the bill of regenerative 
ag but importantly also provide benefits in the form 
of reduced costs. 

“Some growers go a step further by planting 
more diverse inter rows, regenerative seed blends 
and applying microbial products, but results can vary. 

“Not only are these practices good for the  
orchard but being able to communicate the ‘clean 
and green’ aspect to consumers could potentially 
become a marketing advantage as well as reducing 
some costs.” 

How do you start? 
Chris suggests the following steps for growers  
curious about starting regen: 
1. Do your research – whether it’s starting with 

foundational regen principles or getting deep 
into the soil food web via an online course. 

2. Find a consultant who can make a tailored plan. 

3. Back up your practice with scientific tests and 
hard data. 

4. Most importantly, be observant on your own farm. 
Understand the diverse ecosystem, and how soil 
health and IPDM work together. Watch out for 
‘who is eating who’ – insects, microbes, fungus, 
bacteria – and use that to your advantage. AFG

R E G E N  A G

Andrew Smith, Managing  
Director, Smith’s Fruit. 

Chris Hall, Hall Family Orchards. 

Photo: Matt Beaver
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New field force to put the 
best fruit forward 
A N N A  T U  –  H O R T  I N N O V A T I O N

3) Management of in-store displays through  
merchandising, refilling stock, rotations and 
removal of poor-quality products from sale 
where relevant in stores. 

Hort Innovation will work with a field force  
merchandising team to visit 700 selected stores  
on a weekly and bi-weekly basis to conduct the  
assessment and auditing across the 18-week period. 

Prioritising quality 
Lifting quality and delivering it consistently is a key 
industry strategic goal towards driving long-term 
demand and sales growth. 

Delivering consistent quality and improvement 
on eating experience is seen by industry as the  
first step to shifting the quality perception from a 
consumer perspective and enabling a more premium 
positioning of apples and pears addressing the  
perceived quality issues for the category.  

Towards this, the industry-led Strategic  
Marketing Panel (SMP) identified that an ongoing 
merchandising field force should be used to  
monitor quality at the retail level and educate  
retailers across the season. 

A 2021 apple merchandising field force in-store 
quality monitoring pilot program found that there 
are key in-store factors that contribute to shopper 
experience and quality perception of apples.  

Quality of display, shelf presentation, stock 
level and product quality defects in-store were  
assessed at 50–60 per cent of potential, indicating 
much more focus in-store is required to deliver a 
high-quality experience for shoppers.  

The apple category is the third largest category 
in fruit accounting for 12.3 per cent of total fruit 
value sales in the latest year (52 weeks to Jan 2022). 

To ensure that Aussie Apples continues  
to be a lead category in fresh fruit, particularly  
across the key seasonal period, monitoring and  
merchandising of apples to increase quality and 
freshness perception will be important to protect 
the value proposition of apples as a competitive 
commodity category.  

Apples are a fairly dynamic category because 
of the number of new varietals driving interest for 
existing and new consumers. Space allocation and 
displays across the season will be instrumental in 
trading consumers up and across, and not down, 
particularly as shoppers are heavily influenced by 
impulse decisions in-store and make purchase  
decisions on what looks freshest.  

Focusing on quality throughout the supply 
chain from farm to store, and from store to in-home 
will help deliver good customer experience and  
enhance the value of the category over time.  

The apple and pear quality assurance  
program, through the use of a merchandising field 
force, will help ensure that the best quality apples 
and pears are available for purchase. AFG

A new field force will boost the quality and  
appeal of apple and pear displays in store this 
season to drive demand and boost sales.

Apple and pear retail displays will be regularly  
refreshed and restocked this season by a new  
industry merchandising force tasked with putting 
the best fruit in the hands of customers to encourage 
them to come back for more. 

The Quality Assurance and Merchandising  
field force program, funded by Hort Innovation using 
the apple and pear R&D and marketing levy, will  
see merchandising teams visiting selected stores  
regularly from April to the end of July to maintain 
displays and provide support and education to retail 
staff, complementing retailers’ own initiatives. 

The program follows a successful pilot  
program in 2021, a review of which found benefit  
in the continuation of a merchandising program 
 to monitor, report and educate retailers through  
ongoing communication of best practice displays. 

The 2022 program will consist of three main 
components: 
1) Quality assessment of apple and pear products 

and displays in store – Monitor and assess 
apple and pear displays in store against best 
practice guidelines to help improve the quality  
of product available in store through real-time 
data and reporting. 

2) Educate and provide guidance to retail staff on 
the importance of well-merchandised products, 
applying merchandising ‘basics’ and best  
practice across stores to help better management 
of the category in store. 

About the author:  
Anna Tu 

Marketing Manager, 
Hort Innovation 

Educating retail staff on  
how best to display apples  
is part of the new national 
merchandising program.

Shoppers are impulsive and 
will buy what looks freshest.
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Planning the future orchard is a SNAP 
C R A I G  H O R N B L O W  –  A G F I R S T

Future Orchards®

It is not only what we grow but how we grow it that  
enables us to produce high-quality fruit, consistently. 

Future Orchards® is the apple and pear industry’s highly  
regarded extension program. Since 1 July 2021 it is funded  
by APAL’s commercial operations. 

it’s a 28 per cent increase, well ahead of the business 
gross yield increase of 12 per cent for the same 
period. We are asking our skilled workforce to  
manage more, and there is a lower percentage of 
skilled returning workers. We need future orchards 
that help skilled staff manage more with increased 
detail and allow new workers to learn and get up to 
speed quickly. 

Clearly with any future thinking and planting,  
labour efficiency has to be in the forefront. 

With a slower rate of change over the past 
two decades, we planted what we knew and what 
we were good at. Now we need to consider a faster 
rate of change and adjust the business model again 
to improve the orchards’ long-term sustainability.    

When we start to focus on how to design an 
orchard to deliver greater fruit quality and consistency, 
provide easier access to technology and be water 
efficient, it is clear it will need to be a Simple, Narrow, 
Accessible and Productive (SNAP) orchard (Figure 1).  

Over the years, some of the most frequently asked 
questions have been ‘what should I plant, and which 
variety will be the best?’  

In recent years it has become clear that it is 
just as important to ask how we are going to grow 
what we choose to plant.  

When first planning a new orchard or block, 
we need to be looking well into the future across the 
life of the orchard (15–20 years) at what is likely to 
change and impact its success over that period. With 
that in mind, we can then focus on the execution of 
the detail needed in the short term to set up an  
orchard that will reduce risk and achieve excellent 
performance in the future. 

When trying to predict the future, absolutes 
and certainty are very hard to predict, so the questions 
I tend to ask around a particular issue are ‘will I 
have/need less or more of this?’ or ‘will this be  
harder or easier to manage/achieve?’  

What would your answers be to the following 
questions, and how would those answers impact on 
your plans for your future orchard?   
– Will the customer expect more or less colour,  

demand the same or better quality?  

– Are robotics and technology going to be a greater 
or lesser part of my business? 

– Let’s talk water. Is it likely I will have less or more? 
(The answer may be both). 

– Is it likely I will have more or less labour, and will 
labour be easier or harder to attract?  

Let’s consider just the labour question. If the answers 
are ‘less’ and ‘harder’, you will need to plan your  
future orchard to address the impact less labour 
that is harder to source will have on your orchard.  

The recent Orchard Business Analysis (OBA) 
completed late last year, showed a significant  
increase in the cost of labour, 20 per cent since 2015. 
If we look at harvest labour cost increases alone,  

Figure 1: A narrow, accessible 
orchard system is designed 
to improve light penetration, 
deliver more consistent fruit 
quality and provide easier  
access for technology. 

About the author:  
Craig Hornblow  

AgFirst

Actionable extension for 
better orchard results



For a decade now, I have been working mostly 
on formal upright 2D or V-shaped SNAP orchards, 
but SNAP can encompass a wide range of tree 
styles; formal, informal, FOPS (Future Orchard  
Production Systems see Figure 2), multi stems etc. 
Growers can choose any style of orchard system 
and achieve great results. The key for any future  
orchard is it needs to have significant focus to be  
a SNAP orchard.  

Simple 
A simple orchard is an orchard that can be  
segmented down to small units of focus, for which 
it is easy to set and monitor rules. The goal is to 
manage any orchard at any scale – 20 cm at a time.  

In a formal horizontal system, the maximum 
yield is set by the number of wires filled (Figure 3). 
So, yield target is expressed as a percentage of wire 
fill. For example, six wires of eight fruit, would give  
a yield potential of 75 per cent. With the addition of 
bud counting, we can prune to a target number of 
buds per metre. Manual thinning becomes fruit 
number within a 20 cm span (Figure 4). With these 
rules, consistent distribution of the crop load  
becomes easier to achieve.  

An informal system may not be as precise a 
process of management, but the orchard and tree 
can still be segmented by fruiting units off the trunk 
per wire gap, creating targets by zone (Figure 5).  
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Figure 2: Future Orchards  
Production Systems (FOPS) 
are designed to improve light 
use efficiency, increase  
productivity and to improve 
access for new technologies 
and equipment.

.… the goal is to manage any 
orchard at any scale ...
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When we segment the orchard into small  
units and create simple objective metrics, increased 
consistency with a range of skills levels is possible.   

Narrow 
It’s all about light. Narrow aims to increase fruit 
quality through improved light interception and  
distribution. Narrow improves the opportunity to  
increase total light capture through the whole canopy.  

Practical rules of monitoring canopy texture 
and light capture include asking ‘when walking 
through an orchard, can I see three to five rows  
across the block?’, ‘is there 50 per cent dappled  
sunlight on the ground?’ (Figure 6). More recently 
the light meter has created a focus on achieving a 
minimum of 800 micromoles throughout the entire 
canopy. Narrow canopies allow the management  
of windows regularly through the tree, improving 
canopy texture and therefore effective light capture.  

With the drive to attract and improve labour 
efficiency, the number of platforms purchased in the 
last year would probably exceed the total bought in 
the previous five years. Narrow canopies also allow 
improved effectiveness of platforms and other new 
technologies like mechanical pruning, leaf blowers 
and camera systems. 

Accessible 
If narrow is about light, accessible is about the 
people. How can we improve labour efficiency?  

Accessible canopies have to be less than 40 cm 
in depth (an arm’s reach), to give less complex 
branches with well-presented fruit.  

Current industry demand for labour, as 
recorded in the OBA, is about 900 hours per year  
for every planted hectare, the biggest proportion  
(33 per cent or 270 hours) of this is required at  
harvest. A key concern is that the cost of harvesting 
apples is increasing faster than other costs within 
the business. Harvest labour costs are now close  
to 20 cents per harvested kilo. Anything that creates 
efficiency at harvest has to be a focus. 

All picking is more efficient when you have 
high consistent colour and consistent maturity. The 
position of a picker on a platform is not always as 
flexible as a ladder, so to maximise the platform  
efficiency the fruit must be accessible. 

Experience has shown that having a narrow 
accessible wall of fruit (SNAP canopies) can deliver 
efficiency gains of up to 25 per cent whether the 
pickers are on platforms or ladders. 

Productive 
Theoretically, growing by numbers suggests  
productivity of 90 tonnes per hectare is a realistic 
target. A formal upright system of eight wires at  
2.5 metre row spacing has 33 kilometres of fruiting 
wood. Spacing fruit at 15 fruit per metre (2.7 kg  
per metre) will achieve 89 tonnes per hectare.  
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Research trials in New Zealand indicate FOPS and  
V systems with up to 42 kilometres of fruiting wood 
theoretically have the potential for much higher yields.  

When we change a production system or  
canopy design, there’s always hesitation about the 
unknown. Can we achieve the targets we need, to 
make financial sense of the investment?  

Commercial experience is now showing  
SNAP orchard mature yields ranging from 80–120 
tonnes per hectare, similar to other systems like  
the tall spindle. The more recent iteration of a SNAP 
canopy, the FOPS system, has shown impressive 
high yields in trial and small-scale plots compared 
with traditional orchard systems. It is now about 
ground truthing the performance – and testing the 
return on investment – by transferring the knowledge 
into commercial plantings. 

Financial performance is largely driven by the 
yield profile in the early years of the orchard’s life.  

F U T U R E  O R C H A R D S

Figure 4: Simple is the ability to 
manage 20 cm at a time.

Figure 3. In a 2D system, the 
maximum yield is set by the 

number of wires filled.

Figure 5: Segmenting the  
fruiting units creates targets  

by zone to help achieve  
consistency in fruit quality.
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Longevity 
Future orchards need to be planned and developed 
to last the distance. 

New orchard blocks should last well into their 
twenties, supporting one – or two – varieties on a 
rootstock and structure that remains unchanged.  

Drainage, irrigation and structures are  
components in a development that often are under 
done. A changing climate will ensure there will be 
too much and not enough water in years to come 
and sometimes both in the same season. Don’t limit 
the life of the orchard by saving a little in year one. 

Recently I have seen a number of orchards 
have had to be redeveloped well before it should 
have been necessary, not because the variety was 
uneconomic but due to inadequate drainage causing 
poor tree health and low yields. Structures that fail, 
taking out several rows within the block, or limit  
yield by not being strong enough, can also limit the 
longevity and return on investment of the block. 

Getting it right at the start, making sure the  
orchard will last longer than the variety, should be 
the goal.  

Whichever future orchard system you choose 
to plant in the coming year it needs to be planned 
and prepared well to survive 20 plus years, and it has 
to be SNAP. AFG

F U T U R E  O R C H A R D S

In our own commercial work, the productive  
benchmark we use is that we need to meet or exceed 
200 tonnes per hectare cumulative yield in the first 
five years. There have been several early commercial 
developments that have struggled to get over 150 
tonnes cumulative yield by year five; however, with 
improved tree management, more recent plantings 
are now achieving very acceptable cumulative 
yields of 185–235 tonnes per hectare. 

As well as gross yield, the proportion of  
high-grade Class 1 product is just as important. 

Narrow accessible canopies have improved 
colour and consistency, increasing the percentage 
targeted marketable yield and consequently returns 
per hectare. 

Figure 6: Narrow is about light 
interception for fruit colour  
development and improving  
accessibility for technologies 
such as platforms and leaf 
blowers. When walking 
through the orchard, can you 
see light penetrating through 
to the ground? 
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“Maturity testing helps the grower know when 
to pick their fruit and then helps us plan which fruit 
is suitable for the different storage regimes – short-, 
medium- or long-term storage,” Tony said.  

“Once the fruit arrives at the packing shed, we 
test up to 15 internal and external elements which 
give us and the grower an indicator of quality and 
ensures the consumer gets the best piece of fruit  
at the right maturity.”  

Important quality parameters 
Much of the work that’s done in the orchard impacts 
the quality consumers get when they finally eat  
a piece of fruit and that includes the maturity of  
that fruit at harvest. Key to testing fruit maturity is  
ensuring it’s part of a harvest management plan and 
Tony assists growers complete this process in the 
orchard prior to harvest as well as once fruit arrives 
at the packing shed.  

Tony said that maturity testing and specifically 
starch plate testing is key in the quality process. 
“Testing for starch takes time but if you leave it out 
it’s a big mistake.  

“You get all sorts of information from the 
starch plate test such as when the fruit is ready to 
pick, market, store or juice – it’s a key element and 
other components of the maturity test, such as Brix 
and pressure can vary seasonally. They play a big 
role in the quality and texture of the fruit. 

Understanding the maturity of fruit before it’s  
picked and then checking it again when fruit enters 
the packing shed at 9Mile Fresh is a key component 
of Tony Kundert’s role as agronomist.  

Consumers are spoilt for choice when it 
comes to fresh produce and more importantly fresh 
fruit which is why quality is a key consideration for 
Tony Kundert and the team at 9Mile Fresh.  

“The work I do as an agronomist helps 
growers improve areas of quality, starting in the  
orchard, to get a better eating experience for  
consumers,” Tony said. 

“And we know when consumers have a good 
eating experience, they are more likely to repurchase 
our fruit.” 

Tony works with growers who pack through 
9Mile Fresh to improve their overall quality, this is 
done by managing growing conditions and assessing 
selected fruit characteristics in the orchard and  
during packing. “Fruit quality is not one overriding word, 
to me it’s made up of a number of different elements 
– maturity, size, colour, defects, measurements – 
things that help assess the fruit is up to standard,” 
Tony said.  

Understanding maturity at  
harvest helps make marketing 
and storage decisions 
Assessing fruit in the orchard is a vital component 
in understanding where that fruit will be best placed 
once it’s picked and run through the packing shed.  

Quality improvement  
systems at 9Mile Fresh 
R I C H E L L E  Z E A L L E Y  A N D  D R  R O S A L I E  D A N I E L  –  A P A L  

A starch plate of 3.5 (lt)  
indicates apples can be stored 
for a month plus, while those 
showing greater starch  
conversion and higher starch 
plates of 4.5–5.5 (rt) have a 
very short storage life better 
suited to direct to market.

Fruit maturity plays a vital role in  
determining whether fruit will be directly 
marketed or stored for a certain period.  

Scan the QR code to view  
Tony discussing how he uses 
maturity testing in his role at 
9Mile to plan fruit storage and 
marketing.

.… maturity testing is key in 
the quality process …

Agronomist at 9Mile Fresh Tony Kundert works with 
growers to improve their overall quality.
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“Marketing fruit to the right maturity is important 
because it means consumers will be back if they’re 
getting what they want in the fruit. 

“If the fruit is held too long, it’ll become mealy 
and less crunchy and the consumer won’t have a 
great eating experience.”  

Maturity testing has always been an important 
part of Tony’s roles in the industry. “I’ve been  
conducting maturity testing at 9Mile Fresh for seven 
years and it has improved the quality of fruit and 
storage timing,” Tony said. 

“It’s really important, I also did maturity testing 
in my previous role at E.E. Muir & Sons which helped 
me give growers guidance as to when or when not 
to harvest.” 

Tony completed a horticultural plant and soil 
science degree in his hometown of Massachusetts 
in the United States of America. From there he moved 
to Washington State where he worked in forestry 
and then made the move to Australia in 1997 when 
he brought an apple orchard in Batlow. He grew  
apples in Batlow for seven years and then moved to 
Melbourne to work with E.E. Muir & Sons and then 
onto 9Mile Fresh where he’s worked for the last 
eight years. AFG

What is maturity testing? 
Maturity testing helps understand and assess the 
starch levels, pressure and total soluble solids (TSS; 
Brix) development of fruit to determine the optimal 
time to harvest, market and store. 

Why is maturity testing an  
important part of managing  
harvest? 
“The important thing about fruit maturity is that we 
take note of where the fruit is going to go, or if it’s 
going to be stored and for how long,” Tony said. 

Further information: 
Little, Colin (2011). Apple and 
Pear Maturity Assessment. 

Fruit West Bravo maturity  
testing guide:  
bit.ly/Bravomaturitytesting 

ReTain (Sumitomo) Technote: 
bit.ly/improvingappleswithretain 

Harvest timing key to consistent 
quality (APAL, 2019):  
bit.ly/harvesttimingkey

The 3Ws for maturity testing
When to start harvesting – guides harvest timing 
in the orchard 

Where to store, or not – determined in the packing 
shed 

When to sell or market – decided in the packing 
shed depending on what buyers are looking for. 

Scan the QR Code at left to view Fruit Growers Victoria’s  
Michael Crisera demonstrating how to assess the starch, 
brix and pressure of apples on this video on APAL’s website.

CALLL NOW FOR A FRREE QUOTE: 18000 003 244

10 3 52 4 6

Not ready
to pick

Score

Do not
store

Medium termLong term
Storage
potential

Starch is like a storage battery
When a battery is full, it can run for a longer period of time – so too, if the 

starch plate is full, it can be held for a longer period of time.

When the battery is almost flat, it can only run for a short time – if the starch 
plate is empty, it needs to be consumed almost immediately.
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Light, colour and the role of  
temperature in blush pears 
A L I S O N  B A R B E R  –  A P A L  

Raising the bar R&D-led insights 
into smarter growth

Blush pears colour when exposed to light, but what 
role is played by light and what by temperature?  
Agriculture Victoria researchers in the Goulburn Valley 
are investigating. 

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.

Fruit surface temperatures of 
the cultivar ANP-0118 marketed 
as Lanya™ are recorded by 
thermocouples.

Acknowledgements:  
The heating and cooling  
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levy and funds from the  
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Understanding the role played by temperature in 
colour development in blush pears is the next step 
in helping growers more consistently deliver the 
highly desirable red blush so attractive to consumers. 

While the contribution of light to colour  
development in pears has been well established  
in earlier work at the Tatura SmartFarm by Maddy 
Peavey1, research scientist Dr Lexie McClymont said 
teasing out the effects due to light and those due to 
temperature would help better understand and 
manage colour development. 

Early results from testing carried out this  
season indicate a relationship may be established 
but are yet to be fully analysed. 

“We know that pears are very reliant on light 
exposure for that blush development, and very  
responsive to light and shade,” Lexie said.  

“Maddy’s work showed if we shade a piece of 
fruit in the tree, it starts to lose colour and when we 
take that shade away, the colour comes back. 

“The complication is that when you put those 
shade covers on to show the light effect, you’re also 
affecting temperature, so that raises the question – 
what effect does temperature have on colour? Is it 
as strong as light? Where does it sit in the scheme 
of things?” 

Light essential for blush colour  
development

Temperature may contribute to 
bleaching

Understanding role of temperature 
has orchard implications

Key points

1 How to make pears blush, 
the effect of light on new pear 
cultivars –  
https://apal.org.au/ 
pear-blush-effect-of-light-on-
new-pear-cultivars

Heating and cooling equipment 
set up in a row of ‘ANP-0534’  
at the Tatura SmartFarm to  
assess the effect of temperature 
on colour development.

Lexie said although there had been some  
international work on the relationship between  
temperature and colour in pears that pointed to  
colour degradation in warmer climates, little was 
known about the relationship in blush pears. 

Colour degradation from red to orange had 
been observed locally in some pear cultivars close 
to harvest, but whether this was due to genetics or 
temperature was unclear and so difficult to manage. 

“Our focus with this is to try to separate the 
temperature and light effects and look at the effect 
of temperature alone on blush colour development,” 
she said. 

Fruit surface temperature 
To explore this, a new heating and cooling experiment 
has been set up under the levy-funded Productivity, 
Irrigation, Pests and Soils (PIPS3) program at the 
Goulburn Valley-based Tatura SmartFarm. 

Individual fruit in blocks of two blush pear  
cultivars ‘ANP-0118’ (Lanya ™) and ‘ANP-0534’  
developed by the Australian Pear Breeding Program 
based at the Tatura SmartFarm were treated to  
a range of artificial temperatures applied over  
two periods of five and three days during the  
pre-harvest period. 

Fruit surface temperature was either: 
– Heated at night 

– Cooled during the day 

– Ambient. 
Temperatures were measured by thermocouples 
placed just under the surface of the fruit peel and 
linked to data loggers and colour by handheld sensors. 

“We are looking to see if there is a colour 
change over the time period and, if so, enough of  
a colour change that we can confidently relate it  
to temperature differences. Or not,” Lexie said. 
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“We know that netting will help reduce the  
surface fruit temperature and so help avoid sunburn, 
but that if you go too heavy with netting you really 
start having detrimental effects on the colour  
because of the requirement for light exposure  
to develop colour. 

“Evaporative cooling is another option which 
has been predominantly used in apples, especially 
for sunburn protection, but it would be quite a new 
step for pear growers. 

”But to turn around and put evaporative cooling 
into pears only to find out the effect was minimal 
would be pretty disappointing, so it is important we 
fully understand the role of temperature first.” AFG

“We have thermocouples measuring the fruit 
temperature where the blush develops, and then  
we look at those temperatures and the change in 
colour over a series of days, to see if there’s a  
relationship there.” 

Heating was applied continuously by rigging  
a hair dryer to tubing directed at the fruit and cooling 
using a portable air-conditioning unit. 

“We cooled them down to the mid-20°Cs and 
heated them up into the 40°Cs. We even had some 
go into the low 50°Cs, but we're trying to avoid that  
because we know that we'll just cook the fruit. 

“Fruit surface temperatures can be 15–18°C 
hotter than air temperature. Even on a 32°C day, 
fruit surface temperature can be getting up into the 
high 40°Cs and at risk of sunburn.” 

Results will be analysed for relationships  
between colour change and fruit surface temperatures.  

“I think temperature will be playing a role to 
some extent, it is just a matter of how important 
that is,” Lexie said. 

Establishing a relationship between colour  
development and temperature could have implications 
for orchard management, including the possible use 
of evaporative cooling by blush pear growers to 
manage colour. 

“We know that light is important for colour, 
but light is also a source of energy that heats up the 
fruit surface,” Lexie said.   

Mean daily temperatures of 
‘ANP-0534’ fruit on 13 days at 
maturity (Feb 2022). Horizontal 
bars indicate cooling (blue) 
and heating (red) periods.
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Figure 1: ‘ANABP 01’ trees at 
the Tatura SmartFarm in their 
third leaf grown on Bud.9 (A), 
M9 (B) and M26 (C) rootstocks. 

Canopy architecture 
The variation in scion vigour between the three  
rootstocks was visually evident from the kickoff  
of orchard planting and early growth. Bare-rooted 
Bud.9 trees were notably “weaker” in appearance. 
Figure 1 shows the ‘ANABP 01’ scions in their third 
leaf and demonstrates the fuller canopies of the 
scions grown on M9 and M26 rootstocks. To  
quantify this, canopy radiation interception was 
measured with a custom-built three-metre-wide  
trolley equipped with light sensors. As expected, 
trees grown on Bud.9 intercepted significantly less 
light when compared to trees grown on M9 and 
M26 (see Table 1).  

Fruit quality 
Fruit was harvested on 4 April 2022 at optimum 
storage maturity (i.e. 3–4 starch index). Between 
rootstocks, significant differences were found  
for background colour and overcolour, index of  
absorbance difference (IAD) and starch index (see 
Table 1). The classes for background colour and 
overcolour of ‘ANABP 01’ are depicted in Figure 2. 
Specifically, Bud.9 rootstock displayed advanced 
maturity in comparison to the other two rootstocks, 
with less green background colour, darker overcolour, 
lower IAD and higher starch index values. No  
significant effect of rootstock was evident for sunburn 
susceptibility, individual fruit weight, flesh firmness, 
soluble solids concentration and dry matter content. 

About the author: 
Madeleine Peavey  

Tatura SmartFarm,  
Agriculture Victoria 

E: maddy.peavey@ 
agriculture.vic.gov.au 

Scientists at Agriculture Victoria’s 
(AgVic) Tatura SmartFarm have been 
exploring the influence of different  
rootstocks on the quality of ‘ANABP 01’ 
apples (marketed as Bravo™). 

Rootstocks, canopy  
architecture and fruit quality 
of ‘ANABP 01’ apples 
M A D E L E I N E  P E A V E Y

The variation in scion vigour 
between the three rootstocks 
was visually evident from the 
kickoff of orchard planting 
and early growth. 

A B C

The Advancing sustainable and technology driven 
apple orchard production systems (AP19003) project 
is part of the industry’s PIPS3 Program. Now in its 
second year of research activity, the project is aiming 
to determine adaptions and improvements growers 
may potentially consider in orchard design and 
management to combat the impact of increasing 
climate variability. In this experiment, the Tatura 
AgVic research team is investigating whether  
different rootstocks that alter tree canopy architecture, 
and consequently interception of sunlight, may  
inhibit or advance fruit ripening and cause variations 
in fruit quality.  

The Bravo™ apple, originating from Western 
Australia and known for its deep purple-burgundy 
overcolour, has no published research on its fruit 
quality response to different rootstocks. The study 
at the Tatura SmartFarm is being conducted in the 
Sundial Orchard, a unique multidirectional research 
orchard, on three dwarfing rootstocks: Bud.9, M9 
and M26. Trees are grown at 1 m and 3.5 m tree and 
row spacing, respectively, and trained to spindles on 
vertical trellises. 

Bud.9                        30.4                        2.5                     3.1              0.99               3.6 
M9                            34.8                        2.2                     2.9              1.08               3.3 
M26                          35.5                        2.0                     2.8              1.06               3.2 

Rootstock       Effective area      Background     Overcolour         IAD           Starch 
                          of shade (%)             colour                                                         index

Table 1: Mean values of significantly different (Analysis of variance p < 0.05) parameters of 
‘ANABP 01’ apple fruit grouped by rootstock in a randomised block design. Data represents 
combined 2020–21 and 2021–22 seasons. 
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What it means for growers 
‘ANABP 01’ is performing well on all trialed  
rootstocks. The fruit grown on Bud.9 developed 
deeper overcolour and were advanced in their  
maturity, caused by a more open canopy allowing 
for increased sunlight penetration. A negative  
correlation (Pearson’s r = −0.271; p < 0.05) was  
discovered between effective area of shade (EAS) 
and overcolour, indicating that trees that fill more  
of the available space achieve less purple-burgundy 
colour development. The time taken by trees grown 
on Bud.9 to reach desired tree height and to fill out 
would be a drawback and could sacrifice early yields; 
however, the open canopy would be beneficial if 
growing ‘ANABP 01’ apples under netting. M26 has 
also demonstrated good performance in Western 
Australian trials (Steele et al., 2017)1. Long-term effects 
of rootstock on fruit quality and yield parameters 
will be investigated in the following seasons. AFG
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1 Steele, J., Lacey, K., Sutton, J., 
2017. Technical Information 
Dossier for Australia Apple  
Variety: ANABP 01.
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The PIPS3 Advancing  
sustainable and technology 
driven apple orchard production 
systems (AP19003) project has 
been funded by Hort Innovation, 
using the apple and pear  
research and development 
levy, contributions from the 
Australian Government and  
co-investment from Agriculture 
Victoria. Hort Innovation is the 
grower-owned, not-for-profit 
research and development 
corporation for Australian  
horticulture. 

Figure 2: ‘ANABP 01’ colour classes (1–5) for (A) background 
colour and (B) overcolour. Adapted from Steele, J., Lacey, K.,  
Sutton, J., 2017. Technical Information Dossier for Australia 
Apple Variety: ANABP 01.

  A. Background colour                B. Overcolour

‘ANABP 01’ is performing well on 
all trialed rootstocks. 



In total, 120 solar panels were mounted  
above the trees, at the height of 3.5 m, using sturdy 
aluminium structures. Energy produced by the solar 
panels is stored in batteries, located in a nearby 
pump shed. The stored energy is used to run an  
irrigation pump and excess energy is fed to the grid. 
Three smart inverters with a combined capacity of 
60 kW regulate the energy production, storage and 
consumption and store all pertinent data. Stored 
data can easily be accessed through the online  
platform iSolarCloud, allowing real-time monitoring 
of energy production and consumption.  

The agrivoltaics solar system is estimated  
to produce 58 MWh in a year and it generated more 
than 22.5 MWh overall energy during the summer 
months, from November to January. Each  
configuration outperformed the other at different 
times of the year; however, the 5° west configuration 
generated approximately 3.4 per cent more daily 
energy than the 45° west for the period May 2021  
to January 2022 (Fig 2). 

Agrivoltaic research is a new field of study  
investigating the concurrent use of land for energy 
and crop production. While early studies examined the 
use of solar panels over vegetable crops, researchers 
at the Tatura SmartFarm, in Victoria’s Goulburn  
Valley, have designed innovative configurations to 
test solar panels over a high-density pear orchard.  

The three-year orchard agrivoltaics project, 
begun in 2020, is funded under the Victorian  
Government’s Agriculture Energy Investment Plan 
(AEIP). The AEIP program endeavours to minimise 
on-farm energy consumption cost, lower emissions 
and build a more energy efficient agricultural sector.  

The replicated orchard agrivoltaics experiment 
has been set up in a blush pear (‘ANP-0118’, marketed 
as Lanya™) orchard block with three treatments: 
– 45° west facing solar panels positioned to shade 

the canopy in the afternoon 

– 5° west facing solar panels positioned to shade 
the canopy at midday  

– Control with no solar panels. 

Agrivoltaics: power and  
protection in the orchard 
R A J A N D E E P  S I N G H

Could solar panels serve a dual purpose 
of generating energy while protecting the 
crop? AgVic scientists are putting them 
to the test.

Figure 1: Aerial view of orchard 
agrivoltaics experiment.

About the author: 
Rajandeep Singh  

Research Scientist, Agriculture 
Victoria

Figure 2: Average daily energy produced by the 45° west 
(45W) and the 5° west (5W) solar panel configurations in the 
orchard agrivoltaics experiment at the Tatura SmartFarm.

R & D / A G R I V O LT A I C S

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

Av
er

ag
e 

da
ily

 e
ne

rg
y 

pr
od

uc
tio

n 
(k

W
h)

0

20

40

60

80

100

120

140

160

May
2021

Jun
2021

Jul
2021

Aug
2021

Sep
2021

Oct
2021

Nov
2021

Dec
2021

Jan
2022

Time series

45W
5W



Limiting damage 
Scientists at the Tatura SmartFarm are very keen  
to understand the effects of the solar panels on 
both sun damage and on the development of fruit 
colour throughout the season. For blush pears,  
development of blush with an attractive red colour 
is essential for premium grade fruit.  

Lanya™ requires sunlight exposure to develop 
and maintain the blush colour, but too much exposure 
to sunlight can lead to sunburn of the fruit, with severe 
cases leading to necrosis.  

Visual sunburn assessment was performed 
on all fruit at harvest using a scale of 1 to 4 where  
1 represents mild sunburn and 4 represents severe 
sunburn. In control plots more than 3 per cent of 
fruit was sunburnt, whereas in 45° west and 5°  
west treatments 0.2 per cent and 0.4 per cent of 
fruit were affected, respectively, indicating that  
solar panels can be effective in diminishing  
sunburn damage. 

Blush development 
Colour of blush was assessed by measuring  
CIELab colour parameters with a colorimeter on a 
sample of fruit from each plot. On the CIELab colour 
wheel, hue angle indicates shifts in colour from true 
red (0°) to yellow (90°), green (180°) and blue (270°). 
Results so far show that blush of fruit in the control 
plots had lower average hue angle than fruit in the 
plots with solar panels, indicating that fruit red  
colour was adversely affected under both  
configurations of solar panels. 

Blush coverage is the percentage of peel  
with red colour. A sample of 108 fruits from each 
treatment were visually assessed for blush coverage. 
Almost half of the fruit assessed under solar panels 
had blush coverage of 5 per cent or less, whereas in 
control plots this number was negligible. 

Finding the balance 
These results show that sunburn damage was almost 
completely prevented but the blush colour intensity 
and coverage on the fruit was also reduced under 
the solar panels.  

Using the data from this project in combination 
with simulation models, we will be able to better  
understand the optimal positioning of solar panels 
to let through enough light for colour development, 
while still protecting against sun damage. 

In addition, it will assist in assessing the  
potential for the use of semi-transparent solar panels 
that transmit wavelengths of light needed for red 
colour development (and photosynthesis) but block 
out wavelengths that can damage fruit and harness 
them to generate electricity. AFG 

Acknowledgements:  
The agrivoltaics project is 
funded under the Victorian  
Government’s Agriculture 
Energy Investment Plan (AEIP). 
The author would like to  
acknowledge Angela Avery, 
Bruce Gill, Ian Goodwin, Lexie 
McClymont and the whole team 
of Plant Production Sciences at 
Agriculture Victoria’s Tatura 
SmartFarm for their contribution 
to the project.

Figure 5: Heatmap depicting effect of the 45° west (45W), 5° west (5W) and control treatments 
on blush coverage. (Each box represents the fruit from the treatment and numbers indicate the 
blush coverage.)
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Figure 3: Severe sunburn of 
fruit in a control plot in the  

agrivoltaics experiment.

Figure 4.: Box plot depicting effect of the 45° west (45W), 
5° west (5W) and control treatments on hue angle.

Research Scientist Rajandeep 
Singh measuring colour  
parameters from fruit blush 
using a colorimeter.
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Orchard sanitation is essential to reduce the levels 
of overwintering inoculum. This includes application 
of urea to trees or ground at leaf fall to promote 
breakdown of leaves, and raking and mulching of 
pruned plant materials before leaf emergence in 
spring. In blocks with a history of disease, protective 
broad-spectrum fungicides can be applied once  
initial leaf symptoms appear between October and 
December to reduce sources of inoculum for further 
leaf infections and pre-harvest fruit infection,  
especially when warm and wet conditions prevail. 
These can be applied as part of regular late spring 
scab spray program.  

Application of late-season protectant fungicides 
should be considered, as permitted by withholding 
periods, if the pre-harvest risk of fruit infection is 
high. There are fungicides effective against Alternaria 
that are registered for scab or for Alternaria control 
either as full registration or under permit (please 
consult your chemical supplier). After harvest,  
consider applying broad-spectrum fungicides at 
sites where severe defoliation has occurred. 

Prevention and good orchard 
management  
Remove or destroy prunings  
In blocks where Alternaria has been a problem it is 
important to make sure that all winter prunings are 
mulched and completely broken down or are removed 
from the orchard and destroyed before leaves begin 
to emerge in spring. This will reduce the amount of 
carryover inoculum infecting new growth. 

IPDM in focus: Alternaria 
management  
E M I L Y  C R A W F O R D  

About the author: 
Prepared by Emily Crawford, 
Agriculture Victoria, using  
information from the revised  
Integrated Pest, Disease and 
Weed Management manual  
for Australian Apples and Pears 
(IPDM Manual), Hort Innovation, 
October 2021

The Australian IPDM program includes 
monitoring and cultural and chemical 
control practices integrated to manage 
Alternaria leaf blotch and fruit spot. 

Figure1: Brown lesions caused 
by Alternaria sp. on apple leaves. 

Photo: DPIRD Western Australia 

Urea application  
Management aimed at reducing overwintering black 
spot spore carryover will also be effective against 
Alternaria. Ground and foliar applications of urea 
well after harvest will help leaves to break down 
more quickly and completely. Fallen leaves and 
prunings should be swept into the inter row so that 
routine mowing operations shred and mulch them 
allowing them to break down more quickly.  

Varieties  
Most varieties are susceptible to this disease to 
some degree. The disease is particularly severe on 
Gala, Cripps Pink and Red Delicious. The disease is 
very rarely seen on Granny Smith. Note that trees of 
all varieties can become infected if they are stressed.  

Tree health  
Maintaining overall tree health is particularly important 
in reducing the damage caused by this disease. While 
other maladies can exacerbate Alternaria leaf blotch 
and fruit spot, control of mites is particularly critical.  

Monitoring  
It is possible to get a reasonably accurate estimate 
of the severity of the Alternaria problem by closely 
examining leaves from around October onwards.  
At this stage the disease is indicated by presence  
of small purple lesions (see Figure 2). This can be 
used to guide decisions on the need for early and 
late season fungicide applications. However, where 
monitoring indicates that the disease is already well 
established then fungicide applications are unlikely 
to have a great effect and more careful management 
is required for next season.  

Figure 2: Progression of leaf 
symptoms. Early purplish  
lesions (left), later light brown 
lesions (centre) and yellowing 
leaves (right).  

Photo: Apple and Pear IPDM 
Manual
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Late-season fungicides  
Early season fungicides will usually only provide early 
disease suppression and do not provide full-season 
control without the additional application of late-
season fungicides. Research conducted in Australia 
has shown that mancozeb and/or dithianon are 
good choices for late season spraying.  

IPDM warning: Since mancozeb has negative 
impacts on some species of predatory mites that 
control European red mites (ERM) and on the  
Trichogramma wasps that help control light brown 
apple moth (LBAM), growers in areas where ERM 
and/or LBAM are problematic should use orchard 
hygiene and appropriate early season tactics to  
reduce risks from Alternaria so that they do not risk 
disrupting the biological control of ERM and LBAM 
by needing to apply mancozeb later in the season. 
Problems may occur when there is significant  
rainfall during the withholding period of these  
pesticides. Apples cannot be harvested for 14 days 
following application of mancozeb and 21 days  
following application of dithianon. Applying both 
early and late season fungicides should reduce the 
threat of late season outbreaks. Regardless, fruit 
damage tends to only occur where leaf damage has 
been severe for a long period of time; maintaining 
tree health until two to three weeks prior to harvest 
should result in reduced fruit damage.  

It is very important to realise that this disease 
will not be eliminated from orchards with a single 
season of careful fungicide application. Growers 
should adopt an integrated approach to the disease 
management and apply fungicides for at least four 
seasons, regardless of disease severity, to gradually 
reduce the amount of disease inoculum. Monitor the 
outcome of repeated applications and slowly withdraw 
any extra sprays where control has been achieved.  

Caution: While some aspects of information 
from overseas may be useful, Australian Alternaria 
blotch and fruit spot behaves quite differently with 
respect to control. Recommendations from overseas 
publications should only be used in Australia with 
extreme caution. For example, Australian research 
has shown that many fungicides which have provided 
control overseas (such as captan) are ineffective on 
Alternaria here. AFG

Management  
Responsible use of pesticides  
The decision to apply protective fungicides for  
control of Alternaria leaf blotch and fruit spot 
should be made based on region (climate), cultivar 
susceptibility and block history (disease pressure) and, 
during the growing season, based on a combination 
of the risk of further disease development from levels 
of primary leaf infections detected during scouting 
and the weather. In orchards where the risk is known 
to be high, fungicide applications during two distinct 
periods of fruit development (early and late season) 
are required to properly manage Alternaria leaf blotch 
and fruit spot.  

Early season fungicide applications  
If the risk of Alternaria leaf blotch is always high,  
a block of three fungicide applications at weekly  
intervals must be applied from petal fall to suppress 
early disease development. The disease may not be 
evident at this stage, but it may be present as very 
small lesions (see Figure 2) or overwintering spores 
in plant debris. Often growers only react when they 
see disease symptoms, but the benefits of spraying 
before symptoms are apparent will become evident 
later in the season. There are several protectant  
fungicides that will provide some degree of disease 
control, but the greatest reduction in disease  
severity was observed with applications of  
trifloxystrobin as part of a scab program. 

Usage patterns and resistance warning:  
Trifloxystrobin is a group 11 fungicide and is often 
mixed with a group 7 fungicide. Both groups are  
restricted by resistance management guidelines to 
a maximum of three sprays per season. Furthermore, 
after two consecutive applications of group 7 and/or 
group 11 fungicides, at least the next two sprays 
applied must be from groups other than 7 or 11  
before any more group 7 or group 11 fungicides are 
applied. This means that any group 11, group 7, or 
mixture of group 7 and group 11 fungicides used 
against black spot (scab) between spur burst and 
petal fall must be counted as part of the total three 
applications permitted for the season. In areas at 
risk of Alternaria and black spot it will be especially 
important to conserve applications of group 11 and 
group 7 fungicides for use after petal fall so that they 
can fulfil roles against black spot and Alternaria with 
the same application.  

IPDM warning: Trifloxystrobin is  
compatible with IPDM but some group 7 chemicals 
that may be combined in products that contain  
trifloxystrobin can be detrimental to beneficials 
used in IPDM.  

Refer to Table 5 in Chapter 6 of Apple and 
Pear IPDM Manual (scan the QR code at right) for 
toxicity of fungicide active ingredients and READ 
THE PRODUCT LABEL.  

Article acknowledgements  
This article is an excerpt from 
the Australian Apple and Pear 
IPDM Manual and includes  
images provided for the manual 
by Christine Horlock (Senior 
Plant Pathologist, QDPI&F). 

The following local publications 
provide information which will 
be useful in understanding and 
managing this disease:  

Horlock, C., Final Report HAL 
project AP05002. Alternaria fruit 
spot: New Directions, 2007. 53pp.  

Persley, D., Diseases of Field 
Crops. Apple and Pear.  
Queensland Department of  
Primary Industries and  
Fisheries, 2008. 

Further information links  
The Australian Apple and  
Pear IPDM webpage has a 
downloadable copy of the IPDM 
Manual – 
http://extensionaus.com.au/ 
ozapplepearipdm 

See pages 130–140 for the 
section on Alternaria leaf blotch 
and fruit spot. 

Figure 3: Severe disease caused by Alternaria spp. can  
result in defoliation of trees. This image was taken in  
January after an Alternaria infection.  

Photo: Apple and Pear IPDM Manual
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The orchard floor is a place we can really 
influence key sustainability principles 
while at the same time improving soil 
structure and productivity.

The PIPS3 Program aims to help orchardists  
produce quality apples both profitably and sustainably. 
But what does sustainable orcharding really mean? 
PIPS3 researcher Dr Sally Bound from the Tasmanian  
Institute of Agriculture (TIA) has reviewed the  
scientific and non-academic literature to help  
describe what an orchard based on sustainable  
agriculture principles could look like.    

The PIPS3 team for Improved Australian apple 
and pear orchards soil health and plant nutrition 
(AP19006) have set up orchard demonstration plots 
to test and authenticate some of these principles. 

What does sustainable  
agriculture/orcharding mean? 
Sustainable agriculture has been defined in many 
ways and the meaning is still evolving. 

It really comes down to how far you want to 
look to the future. Is the land where you currently 
grow apples going to be just as productive in 10, 50 
or 100 years? Sustainable orcharding looks to the 
long-term and that means future generations. 

Sustainable agriculture is managing the land 
so that it can continue to produce food for future 
generations whilst preserving the natural resources 
of soil, water, flora and fauna. 

However, being sustainable is not just  
about preservation of the land, it also needs to be 
economically viable for the orchardist.   

What makes an orchard system 
sustainable? 
Apples have been productively grown in the same 
ground for many hundreds of years. The Cistercian 
monks in Poland recorded apple cultivation from 
the 12th century and one of the oldest orchards  
still growing apples in Tasmania dates back to 1880. 
This demonstrates that orcharding can be a long-
term, sustainable system. Even as trees are replanted 
with new cultivars, training or irrigation systems,  
the underlying principles of sustainability still apply. 

Typically, a sustainable orchard system  
is highly diverse with many different species of  
living organisms. This diversity gives the system  
resilience and balance both above and below ground. 
This means the system rebounds quickly from  
disturbances or even the impact of climatic events 
such as high rainfall or drought. In apple production, 
these living organisms provide direct services to the 
productivity and health of the orchard, including: 
– Pollination 

– Biological pest and disease regulation 

– Weed suppression 

– Nutrient cycling 

– Maintenance of soil physical structure and  
chemical fertility. 

And broader services such as: 
– Carbon storage 

– Regulation of soil and water quality and availability  

– Breakdown of wastes and toxins 

– Maintaining genetic diversity. 

Real opportunity for  
sustainable and profitable 
orchards 
M I C H E L E  B U N T A I N ,  D R  S A L L Y  B O U N D  A N D  M A R G U E R I T E  W H I T E

Roots and macropores are 
signs of a well-aerated, free-
draining, resilient soil able to 
support good soil life.

About the authors: 
Michele Buntain and 
Dr Sally Bound 

Tasmanian Institute of  
Agriculture, University of  
Tasmania 

Marguerite White 

PIPS3 Coordinator,  
ICD Services 

Typically, a sustainable orchard 
system is highly diverse with 
many different species of  
living organisms. 
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Is sustainable agriculture just  
letting nature take over? 
The sustainable agricultural or orchard system, whilst 
relying on nature, is very highly influenced by human 
intervention, and for good reason. It is an artificially 
created system that needs our intervention to create 
the best balance of components to support apple 
production. This might be planting the right species 
to improve soil function, encouraging beneficial  
organisms and deterring pests and disease,  
managing the inter row to reduce frost risk and allow 
efficient harvest, or applying synthetic inputs more 
strategically to optimise benefit. It’s using many tools 
with a focus on enhancing the natural ecosystem. 

How is it different to other  
systems? 
Conventional (sometimes termed industrial)  
agriculture traditionally has a high reliance on  
synthetic fertilisers and pesticides. It is often less 
diverse than a balanced agroecosystem and may 
have more bare ground. The extreme version of a 
conventional orchard would be a monoculture, often 
hundreds of hectares, with no other plant or animal 
species, with high inputs of water, synthetic fertilisers 
and pesticides. Naturally, there is a wide spectrum 
of production systems from highly industrialised to 
highly sustainable. 

Compacted soils, as often 
found in tractor wheel ruts, 
have minimal soil fauna and 
poor water infiltration.

Just as conventional agriculture covers a  
wide spectrum of intensity, there are other alternative 
agricultural systems that may or may not be highly 
sustainable. For instance, organic production is widely 
perceived as sustainable but in reality, not all organic 
production is sustainable. For instance, I might  
grow my apples organically by not using synthetic  
pesticides or fertiliser, but I create a very simple 
ecosystem with low diversity by repeatedly using a 
steam weeder, leaving the soil bare and vulnerable to 
degradation and loss. Other systems promoted as 
alternatives to conventional agriculture include ‘low 
input’, ‘biological’ and more recently ‘regenerative’.   

All of these may or may not lead to sustainable 
production. Regenerative agriculture is based on 
principles closely aligned to achieving sustainable 
agriculture. Regenerative practices strive to do more 
good than harm by actively giving back, renewing, 
restoring and achieving net benefit to the system.   
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PIPS3 project testing and  
demonstrating the principles of 
sustainable agriculture  
In orchard systems, there is real scope to achieve  
a highly sustainable production system due to the 
perennial nature of the crop and low soil disturbance. 
The orchard floor is a place we can really influence 
key sustainability principles to reduce pesticide,  
herbicide and synthetic fertiliser use, and at the 
same time improve soil structure and productivity.  
This is the desirable outcome from the PIPS3  
Program projects.  

PIPS3 AP19006 project is testing key principles 
of a sustainable production system with different 
orchard floor management strategies: 
1. Biodiversity: How does the orchard floor affect 

the biodiversity present in the orchard and what 
is the consequence for apple tree productivity, 
pests, diseases and fruit quality?   

2. Measurable soil health: This includes  
improved soil organic matter, soil biodiversity and 
maintaining soil cover to improve the physical 
and chemical functioning of the root zone. 

3. Biocontrol strategies: How well do our biocontrol 
strategies work under different orchard floor 
management strategies? 

The project is also evaluating the economic and 
practical management implications associated with 
each of these three principles. While there are likely 
to be short-term transitional hurdles to overcome, 
long-term benefit to the overall farming system, 
business and surrounding environment is the focus 
of sustainable orcharding. AFG

Dr Sally Bound hand sowing 
inter-row treatments.

Mixed species inter-row  
plantings, such as this one in 

a PIPS3 trial block in the 
Huon Valley, can deliver both 
soil and biocontrol benefits.

Acknowledgements:  
The PIPS3 Program’s   
Improved Australian apple and 
pear orchards soil health and 
plant nutrition project 
(AP19006) project has been 
funded by Hort Innovation, 
using the apple and pear  
research and development 
levy, contributions from the 
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co-investment from the  
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In orchard systems, there is 
real scope to achieve a highly 
sustainable production  
system …



R & D / P R O T E C T I N G  P O L L I N A T O R S

A P A L . O R G . A U                                                                                                          A F G  A U T U M N  2 0 2 2  | 47

The NBPSP is an early warning system that 
uses a range of surveillance methods at 32 seaports 
and airports throughout Australia, the most likely 
entry points for bee pests and pest bees. 

Surveillance tactics to detect pests include live 
(sentinel) hives monitored for pests and diseases, 
swarm and nest capture, floral sweep netting, and 
sample collection for virus and mite diagnostics.   

“Sentinel hives with established colonies of 
European honey bees were regularly assessed for 
pests such as Varroa mite,” Dr Taylor said.  

“By the end of 2021, the program had  
monitored the health of bees in more than 160  
sentinel hives located in high-risk ports around  
Australia’s seaboard.” 

Project highlights included the successful  
development of molecular diagnostics for exotic  
viruses, and the development of a National  
Diagnostic Protocol by CSIRO’s Research Scientist, 
Dr John Roberts.  

“At least 230 samples of adult bees have  
been tested for the five exotic bee virus strains  
each year, generating over 5,100 surveillance points. 
No viruses were detected during this period,” said  
Dr Jenny Shanks, PHA’s Manager Bee Biosecurity 
and Surveillance.  

Over the five years at least 29,700 individual 
bees were also examined for tracheal mite, with  
no detections. Tracheal mite (Acarapis woodi) is  
a microscopic internal mite of the honey bee  
respiratory system, capable of infecting queen bees, 
drones and worker bees, reproducing and feeding 
on the honey bee’s blood.  

“The best tool at present to detect tracheal 
mites is through dissection and microscopic  
examination, which is a highly labour-intensive 
method, requiring specialist skills,” Dr Shanks said.   

The program engaged the expertise of apiary 
officers in state and territory departments as well 
as hobby beekeepers. Awareness training about  
exotic bee pests was conducted and volunteer  
beekeepers were shown how to conduct routine 
surveillance on their hives.  

“The successful conclusion of the NPBSP  
program has been a collective effort and we  
recognise the surveillance activities undertaken by 
the Commonwealth, state and territory governments 
and national volunteers,” Dr Taylor said.  

The Australian Government National Border 
Surveillance teams have also been instrumental in the 
surveillance of cargo at ports on arrival, as part of 
their national responsibilities. These teams have 
provided input into the NBPSP, its methodologies, and 
provided Commonwealth data into the national system. 

A new three-year National Bee Pest Surveillance 
Program (NBPSP) was announced in December 2021. 
Funded by Hort Innovation, AHBIC and GPA, in  
collaboration with state and territory governments, 
PHA will continue to coordinate the program and 
ensure Australia has the best early warning system in 
place to protect our valuable bee health status. AFG 

Despite having serious pest threats on our doorstep, 
Australia has one of the healthiest honey bee  
populations in the world. With over 29,000 registered 
beekeepers who own approximately 668,000 hives, 
this is no mean feat.  

Australia’s geographic location, a world-class 
biosecurity system and programs such as the  
National Bee Pest Surveillance Program (NBPSP) 
safeguard the industry from high priority pests that 
devastate honey bee industries overseas.  

The five-year NBPSP, which concluded in  
December 2021, was a large industry–government 
partnership jointly funded by Hort Innovation, the 
Australian Honey Bee Industry Council (AHBIC), 
Grain Producers Australia (GPA), the Australian  
Government and state and territory governments.  

Volunteer beekeepers also made significant 
contributions to deliver activities and, at a national 
level, Plant Health Australia (PHA) coordinated and 
administered the program. 

“Freedom from exotic pests is a vital part of 
the future profitability and sustainability of Australia’s 
honey bee industry and the NBPSP set out to provide 
alerts for any new pests and diseases to give us the 
best chance of maintaining healthy bee populations,” 
said Dr Sharyn Taylor, National Manager Surveillance 
and Diagnostics at PHA. 

Surveillance program  
safeguards honey bee health  
P H A  S T A F F

Healthy bee populations 
depend on surveillance 
for exotic pests.

Healthy bee populations depend 
on surveillance for exotic pests. 

Photo: Andrew Wuttke
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Since then, research, still concentrated in Algeria, 
has further confirmed both sucrose and fructose  
at 100ppm (100g/1000L) applied at 21-day intervals 
during the growing season reduces fruit infection  
by codling moth by 65, 70 and 41 per cent (three 
publications). It was found that sucrose and fructose 
have similar efficacy. Further, the sugar treatment 
substantially reduced the number of cocooned  
codling moth larvae caught in trunk bands in two of 
the trials (not studied in the third trial). This implies 
the sugar treatment reduces the primary population 
of codling moth in the following spring. 

In this edition of AFG magazine we will study 
the latest piece of Algerian research, by Tiffrent and 
Lombarkia, on this inexpensive and environmentally 
friendly treatment.   

This research was conducted on apple trees 
in 2019. There were four treatments, an untreated 
control, trees sprayed with fructose at 100ppm, 
trees sprayed with glucose at 100ppm, and trees 
sprayed with Deltamethrin, a pyrethroid insecticide.  

Treatments were applied every 21 days from 
flowering to harvest. Sucrose was not used in this 
trial, although in previous research it was found to 
give similar results to fructose. The reason for  
incorporating glucose instead of sucrose in this  

Back in the 1990s it was found that there are many 
compounds, including sucrose, excreted by apple 
trees onto their leaf surfaces to deter insects from 
laying eggs. 

Using this information, by 2011, trials in France, 
Italy, Greece and Algeria had demonstrated that the 
application of sugars to trees reduces codling moth 
populations in apple fruit by up to 60 per cent.   

A summary of results of trials conducted from 
2009 until 2014 was presented by Arnault et al. in 
2016 (Table 1).   

This shows that in the nine trials reviewed,  
located predominantly in Algeria: 
– the level of fruit damaged by codling moth ranged 

from 12 to 47 per cent in the untreated plots 

– 100ppm sucrose reduced this to between 11 and 
28 per cent 

– in the granulosis virus trial, between 7 and 26 per 
cent of fruit was damaged 

– thiacloprid insecticide reduced damage to  
between 3 and 23 per cent 

– the addition of sucrose to either granulosis  
virus or thiacloprid improved performance of 
both products. 

About the author: 
Dr Gordon Brown 

Scientific Horticulture 
E: gordon@ 
scientifichorticulture.com.au 
T: 03 6239 6411

Inexpensive and  
environmentally friendly, 
Algerian research shows 
sugar can be used in the 
control of codling moth. 

Sugar for the control of  
codling moth 
D R  G O R D O N  B R O W N

Codling moth. 

Photo: Whitney Cranshaw,  
Colorado State University,  

Bugwood.org

Codling moth damage.  

Photos: Dr Gordon Brown
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Take home messages 
– Sucrose regularly sprayed onto apple trees 

reduces the incidence of codling moth in 
harvested fruit. 

– Sucrose added to insecticide sprays  
increases the level of control of codling 
moth over the pesticide alone. 

– 100g/1000L of sugar or a soup ladle per 
1000 litres is all that is needed. 

– This is an environmentally friendly method 
of codling moth control which can be used 
by organic growers. 

 

Figure 1: The impact of fructose 
and glucose at 100g/1000L 
compared to Deltamethrin 
when applied every 21 days on 
percentage of marketable fruit 
without codling moth damage.

trial is not given by the authors, although in their  
discussion they mention that in previous laboratory 
research by other researchers it was found that  
glucose appears to inhibit egg laying on leaves to  
a greater extent than sucrose. Sucrose (table sugar) 
is composed of both glucose and fructose. 

Codling moth catches in traps ran at about  
10 moths per trap per day with a peak of 70 moths 
for the second generation indicating a high pest load 
in the trial site. This is reflected in the percentage of 
damaged fruit with close to 60 per cent of the fruit 
in the untreated control being damaged (Figure 1), 
far higher than any of the reports listed in Table 1.   

The level of control offered by the sugar  
applications was also far lower than that observed 
in the previous studies. The authors do not attempt 
to explain the poor performance of the treatment  
in this trial. It should be noted that even the level of 
control achieved with the Deltamethrin insecticide 
was poor. While the level of control of codling moth 
was lower than in previous studies, it should be pointed 
out that both fructose and glucose significantly  
reduced the level of codling moth damage resulting 
in a 10 per cent increase in marketable fruit. 

Further reading 
Assessment of control strategy 
by spraying low doses of sugars 
on apple orchard against Cydia 
pomonella (Linnaeus, 1758.) 
https://bit.ly/lowdosesugars 

Foliar application of microdoses 
of sucrose to reduce codling 
moth Cydia pomonella L.  
(Lepidoptera: Tortricidae)  
damage to apple trees.  
https://bit.ly/foliarsucrose

This was a small piece of research; however,  
it stems from the finding that apple trees excrete 
sugars onto their leaf surface as a natural deterrent 
to codling moth egg laying. Numerous subsequent 
trials have shown that applying micro amounts,  
a soup ladle of sugar per 1000L (100ppm) at a  
cost of about 10c/1000L, reduces the incidence  
of codling moths in harvested fruit and that its  
addition to standard pesticides increases the level 
of control achieved. 

This is an environmentally friendly method  
of controlling codling moth and is an acceptable 
method for organic fruit growers especially if used 
in conjunction with Grandex®, Cyd-X® or Madex® 
(granulosis virus). It is interesting to note that 
Madex® has a recommendation to add sugar to 
their product if being used on large trees. Given  
the cost of this treatment and the fact that its effect 
is present when added to standard insecticide 
sprays it would seem prudent to start using this 
treatment in future seasons. It is possible that in 
years to come the combined treatment will allow  
for reduced amounts of traditional insecticide being 
applied in a season. AFG

Table 1: Percent of harvested 
fruit damaged by codling moth 
in nine different trials.

                                                         Untreated                  Sucrose                                 Granulosis virus                                           Thiacloprid 

                                                           Control                    100ppm                      Alone                  With sucrose                  Alone                With sucrose

2009/Algeria/IPM                                  30                              26                                 -                                   -                              22                              16 

2010/Algeria/IPM                                  39                              11                                 -                                   -                                 3                                 2 

2011/Algeria/IPM                                  47                              15                                 -                                   -                                 9                                 5 

2013/France/IPM                                  12                                  -                                 -                                   -                                 3                                 4 

2013/Algeria/organic                           34                                7                                7                                   -                              22                                  - 

2013/France/organic                            15                              14                                9                                  5                                  -                                  - 

2014/Algeria/organic                           32                              28                              26                               20                                  -                                  - 

2014/Algeria/organic                           27                              18                              11                               10                                  -                                  - 

2014/Algeria/organic                           37                              22                              12                               11                                  -                                  - 
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Automated detection of black spot 
Latvia: A mobile device has been developed to  
accurately identify early infection of apples and 
pears with black spot. 

Fruit dimpling during storage 
United States of America: Apple stem pitting virus 
has been associated with the development of dimples 
on the skin of fruit after 4 months of storage at 0–1°C.  

Performance of air induction spray nozzles 
Poland: Air induction spray nozzles produce larger 
droplets, which are less prone to spray drift, and the 
addition of wetting agent improves foliar coverage 
to match hollow cone nozzles. 

Sugar for insect control 
Algeria: Spraying apple trees with fructose or  
glucose provides control of codling moth. 

NIR for tree disease identification 
Italy: NIR analysis of apple leaves can identify tree 
infection with apple proliferation phytoplasma. 

Trunk injection of essential oils as a new method 
of pest control 
Belgium: Trunk injection of essential oils into apple 
trees resulted in translocation of the oils to the leaves 
and induction of systemic acquired resistance  
compounds with no negative impacts on the trees. 

Apple pomace as a replacement for peat moss 
Argentina: Apple pomace compost mixed with  
perlite is an excellent media for the production  
of tomato seedlings without the use of peat  
(a non-renewable resource). 

‘12-2’ rootstocks and replant disease 
China: ‘12-2’ apple rootstocks have been shown to 
be resistant to apple replant disease. 

Glycine betaine for improved nutrition of nursery trees 
Turkey: The application of glycine betaine to drought 
affected pear nursery trees not only reduces tree 
water use but also improves tree nutrition. 

Rooting of apple rootstock cuttings 
China: The use of the appropriate concentration  
of IBA is key to successful rooting of ‘M9T337’  
rootstock cuttings. 

Inoculation of apple roots prior to planting 
Poland: Inoculation of apple trees with mycorrhizal 
fungi and plant growth promoting rhizobacteria prior 
to planting improves tree performance in the orchard. 

International  
apple and pear   
research update 
C O M P I L E D  B Y  D R  G O R D O N  B R O W N

Nursery and genetics

Pests and disease

Optimal performance of ‘ANP-0131’ pears 
Australia: The highest marketable yield of ‘ANP-0131’ 
pears was obtained from trees grown on ‘D6’  
rootstocks and trained to an open Tatura system  
at high and ultra-high densities. 

Apple rootstock and salinity tolerance 
Iran: ‘M9’ rootstocks are more tolerant of salty soils 
than ‘MM111’. 

Impacts of damaged apple foliage on fruit 
Australia: Damage to apple foliage within three weeks 
of flowering dramatically reduces fruit set. Damage 
from nine weeks after flowering has little impact on 
fruit numbers although fruit quality is reduced. 

Coloured hail net affects apple quality 
Slovenia: Anti hail nets increase mid-summer fruit 
drop. Grey, blue and black nets delay fruit maturity 
while other colours encourage earlier fruit colouration. 

Reapplication of bud breakers 
Brazil: In some seasons a second application of 
bud breakers 7 to 14 days after the first improves 
bud break with no adverse effects on fruit set or 
fruit weight. 

Severe early deficit irrigation improves pear yield 
China: Severe deficit irrigation during cell division of 
pear trees promotes fine root growth in mid-summer 
and improves water and nutrient absorption during 
cell enlargement leading to improved yield. 

Melatonin for fruit colouration 
China: The pre-harvest application of melatonin to 
red pears prior to fruit colouration improves final 
fruit colour. 

Improving pear growth in sick soils 
Japan: The negative impacts of soil sickness of old 
pear orchards can be reduced by increased watering 
or incorporation of activated carbon into the soil. 

Ensuring return bloom 
Brazil: The application of ethephon to apple trees  
30 days after full bloom does not reduce fruit 
quality but improves return bloom. 

Improving fruit colouration 
United States of America: Applying Harpin  
(Messenger®) to apple trees improves fruit colouration 
but can advance harvest date. 

Production
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Apple leaves as a new product 
Poland: Apple, pear and quince leaves have higher 
levels of functional compounds than fruit, indicating 
they may be used to produce functional foods or  
for the extraction of medical compounds. 

A new method of sterilising apple juice and cider 
Croatia: High voltage discharge treatment of apple 
juice is an effective yeast inactivation treatment. 

Biogas production from apple pulp 
Iran: Apple pulp from juicing factories is an excellent 
material for the production of methane (biogas) by 
methanogenic bacteria. 

Essential oil for the control of apple rots 
Iran: Thyme oil is an effective fungicide against 
post-harvest rots of apples. 

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

Across 
2.    New APAL project aims to lift.________ volumes (6). 
6.    Advanced or.________ recycling (8). 
7.    Levy-funded field force will do in store.________ (13). 
8.    Regenerative practices improve soil.________ (6). 
10.  Silvers Orchards pays bonuses for.________ (7).

Down 
1.    An hourly rates puts the focus on worker.________ (12). 
3.    New SA Fresh.________ and Attractions app (8). 
4.    The federal government has committed $1.75m to improve market.________ (12). 
5.    Good record.________ is important to comply with new horticulture award rules (7). 
9.    SNAP orchards are.________ narrow, accessible and productive (6).

Answers: Q1 – False (The reverse is true), Q2 –D: Plague thrips, 
Q3 – B: Persimmon (non-astringent), Q4 – D: 1980, Q5 – B: Ebony.

1 2 3

4

5 6

7

8

9

10

Question 1  
True or False Statement 
Per capita and per annum, the Japanese consume twice as much 
fruit as Australians. 

Question 2  
Multiple Choice  
“Pansy Spot” is the damage caused by which insect pest of pome 
fruits?  

A: Apple dimpling bug 
B: Codling moth 
C: Light brown apple moth 
D: Plague thrips 

Question 3  
Multiple Choice  
What type of fruit has a cultivar marketed as “Sharon fruit”?  

A: Pineapple 
B: Persimmon 
C: Pear 
D: Peach 

Question 4  
Multiple Choice 
Asian pears have been cultivated for over 3000 years. When were 
they introduced into commercial production in Australia?  

A: 1851 
B: 1875 
C: 1880 
D: 1980 

Question 5  
Multiple Choice  
The persimmon is from the genus Diospyros, which also contains 
species yielding which famous timber?   
A: Mahogany  
B: Ebony 
C: Merbau 
D: Cedar.  

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.

Air pressure robotic fruit gripper 
China: A flexible and gentle three-fingered robotic 
fruit gripper has been developed that uses air  
pressure for motion and gripping. 

Yeast to control storage rots 
China: Wickerhamomyces anomalus is a yeast that 
inhibits Penicillium expansum germination, competes 
for nutrients and space in apple wounds and induces 
apple defence responses providing biological control 
of blue mould rot in stored apples. 

Improving apple storage characteristics 
Mexico: Dipping apples in potassium, calcium and 
salicylic acid prior to storage improves fruit quality 
for at least 7 months of storage. 

Hexanal sprays to improve apple storage 
Canada: Spraying apple trees with a hexanal solution 
prior to harvest reduces fruit softening during storage 
and also reduces the incidence of bitter pit. 

Post-harvest




