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

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

ALWAYS READ AND FOLLOW LABEL DIRECTIONS. Copyright © 2018. All rights reserved. Altacor® Hort is a registered trademark of FMC Corporation or its affiliates.
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The Apple and Pear Fund
has a new website
Hort Innovation’s new website allows the apple and pear
industry to find more information and more resources
quickly and easily.
Six pages of industry-specific content provide you with:
• Up-to-date details on levy fund management
• All ongoing investments with updates, advice and
actions you can take now
• Completed investments with user-friendly summaries,
final research reports and more
• More resources, information and tools than ever before
• Ways to connect with industry and people you can
contact now.

NEW – completed investments:
• View a user-friendly summary
of what the investment achieved
• Download the ﬁnal research
report with in-depth information
• Access fact sheets, publications
and other tools and resources
that were developed as part
of the investment.

horticulture.com.au/apple-Xh\ӝjear

FROM THE CEO

Netting tops priorities
for new government
By Phil Turnbull
CEO, APAL

B

y the time this update reaches you, the 2019 Federal
election will be complete and the 46th Parliament of
Australia decided. Irrespective of that outcome, APAL
has identified eight key priorities we will be seeking to
achieve with the newly-formed Government:
• Establish a National Netting Program
• Introduce an Ag Visa
• Accelerate the Seasonal Worker Programme
• Ensure equitable access to water

APAL has received positive interest in the program from many
candidates. We intend to keep pressure on elected members
to pursue these priorities.
On the issue of biosecurity, you will recall we were alerted late
last year to the Government’s planned Import Risk Assessment
(IRA) of US-apples into Australia. As we await its release (due
end of June 2019), and with it the opportunity to lodge a formal
submission, I have been pleased by Government’s (DAWR)
willingness to listen to and consider interim feedback, including
welcoming a pre-draft submission by APAL’s Biosecurity
Steering Committee (established in response to this IRA).

• Protect the right to farm
• Pursue tariff and non-tariff barriers
• Introduce a National Labour Hire Scheme
• Improve education for biosecurity risks.
The combination of ongoing extreme weather events and less
than 40 per cent of apple and pear crops under net, ensures
our priority with the new government is the establishment of
a National Netting Program.
APAL has been calling on federal and state candidates to
support a national scheme to accelerate depreciation for both
growers who do not currently have netting and those who
have already invested. For those who have already invested,
grower feedback has been that ongoing reinvestment is a
reality. In addition to accelerated depreciation, grants, and
accessibility to low interest loans will directly assist.

Through this interim submission, we have highlighted a number
of issues that demand further consideration, in particular
changes to the status of certain pests and diseases since
the previous 2008 IRA, and the availability of more detailed
information around fire blight surveillance and assessment.
APAL will alert industry as soon as the draft-IRA is released
and advise processes for submitting your own, or contributing
to APAL’s, response.
Since last quarter, a new direction for the trans-Tasman
breeding program, Prevar, has also been announced which
will see Australian growers continue to benefit from this
breeding pipeline for years to come, without ongoing investment
obligations. Importantly, we retain exclusive commercialisation
rights to any cultivars released in Australia until 2038, but
increase our agility to explore new investment opportunities
for industry.
With respect to the marketing levy review, we have made
good progress, with Hort Innovation and APAL agreeing to the
formation of a Strategic Marketing Panel. The panel, made up
of industry, Hort Innovation and Fast Moving Category Goods
(FMCG) marketing expertise, is charged with ensuring the
marketing levy is invested against a sound marketing strategy,
with measurable KPIs and accountability in the process. The
next step is recruiting for the panel with the clear mandate to
source high quality marketing capability.
Outside the marketing levy, APAL is working to stimulate
market demand by investing in retail support for the season
launch of Kalei. Unlike other club varieties, Kalei is openly
available through registered nurseries, and APAL and varietyowner the Queensland Department of Agriculture and
Fisheries (QDAF) manage the brand for the benefit of our
growers and partners. I encourage growers to contact APAL if
they would like to know more about being part of the program.

Establishing a National Netting Program will be a top priority with the
new government.

www.apal.org.au

I look forward to seeing you at APAL’s Industry Forum and
Hort Connections 2019! :afg
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The event dedicated
to apples and pears
APAL Industry Forum
23-24 June 2019
Melbourne Convention Centre
A jam-packed Industry day designed to complement your Hort Connections 2019 experience.
Take home actionable ideas that you can implement immediately!
APAL Industry Forum is your once-a-year opportunity to connect with over 100 growers, packhouse managers,
researchers and exporters. Get up to speed on the latest thinking in export readiness, orchard management,
business practices, new varieties, R&D and category marketing.

FEATURED SPEAKERS WHO WILL CHALLENGE YOU

Dr. Stefan Hajkowicz
Principal Scientist and
Futurist, CSIRO
Megatrends explained

Ben van Delden
Head of AgriFood
Technology, KPMG
Smart farming: unlocking
new technology

Jesse Reader
Agri. Sector Specialist,
Robert Bosch Australia
Developing agri-tech
solutions

Dr. James Underwood
Director, Green Atlas
Crop mapping with
artificial intelligence

Justin Niven
Managing Director,
KJ Risk Group
Working together to
manage risk

Doug Pearse
McDonald’s Franchisee
& Chairman of MAFIP
Working together to
manage risk

Warwick Renton-Gibb
GM, Virgin Independent
Pilot’s Association
Working together to
manage risk

Ben Cant
Chairman, Citrus Australia
Playing on the world
stage – our export journey

Jeff Scott
CEO, Australian Table
Grape Association
Playing on the world
stage – our export journey

Scott Montague
Executive Director,
Montague
Playing on the world
stage – our export journey

Michael Crisera
Grower Services
Manager, Fruit Growers
Victoria Ltd
Stronger together

Susie Green
CEO, Apple & Pear
Growers Association
South Australia
Stronger together

Robert Hardie
Policy Director, NSW
Farmers Association
Stronger together

Nardia Stacy
Executive Manager,
Pomewest
Stronger together

Cameron Schwab
Leadership coach &
former AFL Club CEO
After the game: lessons
in leadership

APAL
AP
PAL INDUST
INDUSTR
INDUSTRY
TR
RY
Y FORUM AGENDA
AGEND
A programme designed especially for the pome-fruit
industry.
Opening Keynote Address: 2030 – are you ready?
emerging megatrends explained

AWARDS
A
WARDS
AR
RDS BREAKFAST
BREAKF
FAST
AST &
WOOLWORTHS
WOOL
LWORTHS NETWORKING EVENT
When the pome fruit community gathers in
Melbourne, expect plenty of networking and
celebration alongside all the learning!

SmartFarming: Unlocking new technology
Developing agri-tech solutions for the Australian
apple and pear industry
Crop mapping: Using AI to manage your tree lifecycle
from flower to fruit
Panel Discussion: The future of farming technology –
automation, robotics and AI
Apple and Pear Census: Tracking trees and production
Future Business launch
Working together to manage risk
From strategy to implementation: Moving the needle
on demand
Achieving better returns for Australian retail markets
On the couch discussion: Playing on the world stage –
lessons learnt
Apple and pear export readiness and market access
update
Future Business: What’s your focus?
‘Stronger Together’
Together’
ogethe State Associations Panel
Discussion
Driving consumer satisfaction by
pre-conditioning pears
Closing Keynote: After the game – lessons in
leadership

SPONSORS
Platinum Partner

Don’t miss your opportunity to connect with your
Don’t
industry peers. Important dates and times for your
calendar:
Sunday
y, 23 June –
Sunday,
• Woolworths
Woolworths Networking Event
Event,, Boat Builders
Y
ard, (6–9pm)
Yard,
Monday
y, 24 June –
Monday,
• 2019 AP
PAL
AL A
Awar
wards for Excellence Breakfast,
APAL
Awards
Breakfast,
Car
go Hall, (7–8.30am)
Cargo
• AP
PAL Industry Forum
APAL
Forum,, Melbourne Convention &
Exhibition Centr
e (9am–5.30pm)
Centre
• V
ariety
ariet Showcase Launch
Variety
Launch,, Pome Zone at the
Hort Connections Trade
Trade Show
Show,, Melbourne
Convention & Exhibition Centr
Centre
e (6.30–8pm)

Gold Partners

COST TO A
ATTEND
TT
TTEND
Ticket Price: $150 (inc. GST)
oW
Woolworths
oolworths Networking Event,
Event AP
PAL
AL A
Awar
wards Breakfast
Includes access to
and Industry Forum …or stay on for the entire Hort Connections 2019
ss to the AP
PAL
AL Industry Forum!
Fo
experience and receive a complimentary pass
PAL-Industry-Forum
A
Book now - visit www.apal.org.au/event/AP
@applesnpearsAU I #POMEZONE

Silver Partner

TECHNOLOGY

The Digital Orchard: how agritech
is addressing common pain-points
By Dr Hugo Britt

Rapidly evolving technology has dramatically increased the detail of orchard data that can be
collected and the ways in which it can be used. Dr Hugo Britt looks at the opportunities to use
this data and what a future digital orchard might look like.
Used correctly, data can be a grower’s most valuable
commodity. Agritech sensors can provide trustworthy and
real-time information that helps growers optimise decisionmaking and save significant time and money by reducing
inputs and maximising the pack-out. But before taking the
leap into agritech investment, growers should take the time
to prepare their orchards to get the most out of data-based
decision-support tools.

Supporting decisions growers are
already making
The first thing to understand about agritech is that the
technology isn’t creating an entirely new management
paradigm for the sector. Growers have always collected data,
measuring how much rain they’ve had, how many bins they’ve
picked and the average fruit size for a particular week. What’s
changed, according to Jesse Reader (Agriculture Sector
Specialist at Bosch Australia) is that growers are demanding
richer and more accurate data to support decisions that will
address problems they’ve had for a long time.
“The industry is wide open for disruption and improvement,”
Jesse says. “Our understanding of the flowers, the fruit, the
condition and growth stage can be greatly improved. There’s
an opportunity to digitise. We’re seeing increased interest in
agritech at present for three reasons: firstly, this is the least
digitised industry on the planet. Secondly, technology costs

are coming down, so it’s finally viable to place state-of-the-art
technology into farms. And thirdly, money is starting to flow
into the sector – it’s the new darling of investment. New players
are moving into the agritech space, including Jeff Bezos and
Google Ventures – they see value in the data and broader
opportunities in the sector to manage crops better and
maximise profitability.”
Jesse, who will be presenting at the APAL Industry Forum
at Hort Connections 2019 in Melbourne on 24 June on how
growers can position themselves to take advantage of the
rapid evolution of agritech and future production systems,
says we should be deploying more devices across orchards
to make the collection of data more passive and to improve
the integrity of the data itself.
Ben van Delden (Head of AgriFood Tech at KPMG) will also
present at the APAL forum on the role of the orchard in the
interconnected supply chain of the future. He says data
collected manually is labour-intensive and often flawed due to
human error and subjective judgement. “Growers are seeking
machine-based data capture,” he says. “Digital orchards have
sensors that scan the environment and the plant stock to give
the producers the data they need to support decisions and
get to the state where they’re predicting incursions (such as
weather events or disease outbreaks), harvest dates and yield,
and recommending actions to augment growers’ capability
with real-time data insights.”

Green Atlas’s quad-bike-mounted
Cartographer can count the fruit
on 6000 trees in the time it
takes a grower to manually
count fruit on one.
u
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Advances in technology will
capture block variability and
improve decision making.

u

Forum attendees will hear from an agritech provider who
readily admits that his technology solution does something
that growers have always done manually … but 6000 times
faster. Using sensor technology, machine vision and artificial
intelligence, Green Atlas’s “Cartographer” is a specialised
sensor system mounted on a quad bike that can count the
fruit on 6000 trees in the time it takes a grower to count fruit
on just one tree manually.
“Orchards have complexity and variability,” says James
Underwood, CEO and co-founder of Green Atlas. “Our
challenge was to work out how to scan those crops in a way
that will represent them digitally, and help growers make
decisions they’re already making in a better quantified, more
accurate manner. The big thing that’s new is the ability to
map the field – not just estimating totals, but to understand
the variability within each orchard block.
“I’m blown away by how growers have managed to deal with
complexity in the past. But today, particularly in large orchards
with hundreds of acres under management, retaining all that
knowledge in your head about variability on different blocks is
basically impossible.”

www.apal.org.au

u
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James said Cartographer would allow fruit to be counted
faster, more cheaply, and more accurately. Growers could
then use the data to track and manage variability in their
orchards throughout the growing season and get a more
accurate yield estimate. Data provided during flowering
would inform spray-thinning and flower pruning decisions,
optimising the crop load and getting a uniform distribution
to improve the quality of the fruit.
“At any point in the season where decisions are made about
what the crop’s doing, data should be available to measure
what’s there, support the thinking, decide what to do, and
measure what’s been done,” he says.

What will a digital orchard look like?
James predicts that 10 years from now, orchards will have
undergone a digital transformation. There’ll be data available
pertaining to every tree, fruit and flower, covering the
entire orchard.
“This data will be fed in a sophisticated way through a
decision-making process, where recommendations come out
of the system to help growers make decisions,” he says.
“There’ll be autonomous execution such as variable-rate spray
where each tree will be hit with exactly the right amount of
chemicals. Growers will know how much labour they’ll need
for harvesting, how many boxes they’ll need for the packing
shed, how many trucks will be needed for transport, and
supermarkets will be able to time their marketing for when
the product is ripe.”

Why orchards present a unique
challenge for agritech
James says the complexity of orchards has meant that
orchard ag-tech has lagged behind broadacre tech. “Orchards
are a harder environment to deploy in, with dozens of technical
challenges that have had to be solved by the international
community of researchers,” he says.” What’s exciting is that
enough of the key problems have now been solved so we
can finally commercialise the solutions.”
Jesse comments that “working outside” means that growers
are professional gamblers dealing daily with risk. “They have
very little recourse or ability to de-risk their businesses. There’s
a lot to navigate, which is why climatic-based insights are so
important – growers can’t afford to have large write-offs from
things like sunburn, hail, pest damage, incorrect fruit size, poor
colour, low sugar, or firmness.”

Real-time data
Situational awareness means knowing what’s happening
everywhere in your orchard right now so you can address it in
a timely manner. “Growers need more data in real time, from
more touchpoints. They need analytics to then correlate the
data and turn it into knowledge,” Jesse says. “For example,
they want to know seven days in advance if a disease is
going to break out – that is actionable data.”
He notes that there’s currently nowhere near enough
awareness during the flowering period.

Removing complex branches and tightening up uniformity across the orchard will better position growers to capitalise on emerging technology. u
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“Sensors could improve situational awareness by sending
data back to the grower’s smartphone or desktop, and would
vastly improve crop production decision-making. A grower
could see, for example, differences in growth stage or fruit
position, and would therefore know the appropriate action to
maximise the task at hand.”

Feeding data into your supply chain
Data can also better enable every actor in the supply chain
to play their role in ensuring that when the product hits the
fruit basket in the consumer’s home, it’s at its optimal quality,
according to Ben van Delden. “The fruit is ultimately assessed
on what the consumer is willing to pay,” he says. “So there
needs to be a sharing of relevant information all along the
supply chain from the grower forward, to ensure the consumer
gets the best-quality produce and has information needed to
distinguish this quality and pay a premium for it.”
A packing house, for example, may struggle with labourscheduling if the grower has failed to feed through crop
forecasting data in a timely manner. The fruit may be held up
and ultimately reach the end consumer in a less-than-optimal
state. Growers can assist other parties in the supply chain to
maintain fruit quality by providing pre-farm gate data to help:
• labour hire companies co-ordinate temporary staff scheduling
• packaging companies supply the right number of boxes

should first spend time simplifying the growing system and
replicating consistency across blocks.”
Other ways to prepare your orchard to optimise agritech include
looking at barriers to adoption such as network connectivity,
and educating key staff through subscriptions to newsletters,
forums and programs such as APAL’s Future Orchards.

Before taking the leap…
It’s an exciting time to be engaging with agritech, but growers
should make sure they do their due diligence before investing
in any new technology. The appetite is there for meaningful
information, but not data for data’s sake. Ensure that any
investment provides insights that will help make informed
decisions that will improve the harvest yield, reduce costs,
and address existing pain-points.
James Underwood, Ben van Delden and Jesse Reader will
deliver keynotes at the APAL Industry Forum, held at the
Melbourne Convention Centre on 24 June 2019. Register now.
This is an abridged version of the original article, which is
published in full at www.apal.org.au :afg

About the author: Dr Hugo Britt, Founder, DisContent
t: 0412 753 738 | e: hugo@discontentglobal.com

• packhouses and fruit processing plants schedule their part
of the production process
• purchasers (such as supermarkets) plan for supply,
address the challenge of food waste through better shelf
life and ambient condition monitoring, and provide data
to consumers about the provenance of the product.
Internet of Things (IoT) devices are available to track ambience
and shock on containers in transit. Ben explains that sensors
can help you track the quality and custodianship of your
produce, ultimately helping you get to know the good and
bad actors in your supply chain and hold them to account.

Prepare now to optimise agritech
“We have to remind ourselves that we’re in an incredibly
dynamic working environment,” Jesse says. “Automation in
other sectors usually happens in a very controlled environment
– such as the factory floor. Growers need to tighten up
uniformity in the way they set up their tree architecture. If
you have ‘complex’ branches obscuring each other, how can
vision systems penetrate that for counting fruit size, shape
and colour, for example?
“To achieve uniformity that enables you to capitalise on
technology advancements, you have to present the fruit via
an accessible, workable system. A machine will have an easier
time understanding the space, and will be able to tell the
difference between a trunk and a branch, or a branch and
the background. To make automation work we need to take
as much of the guesswork out as possible and ramp up the
consistency across the orchard. Growers looking to automate
www.apal.org.au
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Hong Kong marketing pilot
identifies niche opportunities
By Baden Ribbon and Olivia Grey
Following an open tender in 2017, Tasmanian-based Hansen Orchards was one of the successful
service providers chosen to undertake the Pilot marketing activities to drive offshore demand for
apples project. Hansen Orchards Marketing Manager Baden Ribbon and Hort Innovation Apple
and Pear Marketing Manager Olivia Grey report on the outcomes of the project.
Boosting exports is a key industry priority identified in the
Apple & Pear Industry Export Development Strategy and the
Apple & Pear Strategic Investment Plan 2017-2021 (SIP). The
aim of the marketing pilot was to help drive growth in some
of the top markets identified in the export strategy through the
development and roll out of marketing campaigns. Hong Kong
was identified as one of these key markets, and marketing
activity to complement Taste Australia retail and trade activity
was developed and scheduled there.
The primary objective of the Hansen Orchards proposal was
to build a premium brand for Tasmanian apples in Hong Kong.
This was to be done in part by increasing awareness and
sales of the existing Tiger Fuji™ branded apple, and ultimately
by establishing a seasonal program with Hong Kong retailers
for multiple varieties of Tasmanian-grown apples from a
number of growers. Learnings from this project would inform

the development of a program in which multiple Tasmanian
growers and packing sheds could participate.
“The gap in price we require over our international competitors
is larger than the gap in quality we have over our international
competitors,” Baden said. “So, we cannot rely only on our
premium quality alone. We need to be different and we need
to be creative.”
Hansen Orchards worked with importer P&C International to
develop branding for Tasmanian apples tailored to the Hong
Kong market and with local retailers to develop the seasonal
sales strategy.
The apples were graded and packed in Tasmania into bulk
cartons, then sent to Hong Kong in 40-foot sea containers.
Bulk shipping reduced the high labour costs, packaging and
freight inefficiency that contributes significantly to Australia’s
lack of competitiveness in international markets. P&C
International then received the apples in Hong Kong and
repacked into retail bags to orders received from retailers.
The key activity for the 2018 program was in-store tastings,
supported by point of sale (POS) material, and social media
posts on the P&C International-owned Frutodor Facebook page.

Targeting the taste buds
In-store tastings were undertaken because eating quality is seen
as key to overcoming the historical resistance of Hong Kong
consumers to higher priced Australian apples. The in-store
tasting was timed for early in the program to encourage
consumers to buy Tasmanian apples for the entire season.

Yata customers were excited to see premium Australian-grown
produce in their stores.

12

AUSTRALIAN FRUITGROWER Winter 2019

Hansen Orchards and P&C International selected Yata
Supermarket to be the retail partner for 2018. Yata is a modern
Japanese lifestyle department store with 11 branches across
Hong Kong. It provides a one-stop convenient shopping
experience to customers covering food, cosmetics, apparel,
furniture and household product. Yata is especially famous for
its high-quality food that appeals to both middle and upper-class
local households with high purchasing power. Yata was also
chosen as having a customer demographic that was more
likely to purchase higher priced apples, and had a willingness
to try something different with a longer-term view.
www.apal.org.au
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Sales of apples in five-piece bags marketed on e-commerce platform
HKTVmall during the June-August 2018 period were 260 per cent
higher than during the previous year.

Eliminating price comparison
The strategy for Yata was to sell three different varieties:
Tiger Fuji, Royal Gala and Rubigold®. Each variety was sold in
a three-piece bag. Selling a three-piece bag allowed a better
sell of the ‘story’ of the product to the consumer, as the bag,
and story, was taken home with them. Three-piece bags sold
‘per unit’ also eliminated direct price ‘per kg’ comparison
against the other much cheaper apples.
Sampling was done in 11 stores for three consecutive days
in each store, from 22 – 24 June, and 29 June – 1 July 2018.
This was supported by boosted posts on the Frutador
Facebook page, directing people to Yata stores, and attracting
4000 visits over the two-week period.
Posters and bunting complemented the apple displays at the
point of sale in store and was key to drawing the attention
of and educating consumers/purchasers. The apple bags and
POS were designed to promote Australia, and to be simple,
fun and eye catching.
Overall, Yata thought the promotion to be a success.
Feedback from the tastings gave some valuable insights,
including that Tiger Fuji have bigger sales because the
customers like its thin skin and sweet flavour, and that the
Australian origin gives customers a higher confidence in
the product.

Hansen Orchards Marketing Manager Baden Ribbon visited the
Yata stores during the Tasmania apple promotion

The key learnings from the pilot are that Tasmanian, and
all Australian apples, need a point of difference to have any
chance in the Hong Kong market. The strategy used in this
project was effective in creating a point of difference, both
through emphasis of premium provenance and taste, and also
through the use of three-piece bags to shift pricing from per
kg to per unit and so avoid direct price comparisons with
cheaper alternatives.
“The support from Hort Innovation has allowed us to advance
our existing Tiger Fuji program and develop a platform to
create a genuine opportunity for multiple Tasmanian apple
growers for exporting into Hong Kong and potentially other
Asian markets,” Baden said. :afg

Acknowledgement
The Pilot marketing activities to drive offshore demand for apples
(AP17500) project was a strategic levy investment under the Hort
Innovation Apple and Pear Fund. It was funded by Hort Innovation
using the apple and pear levy and funds from the Australian
Government and delivered by Hansen Orchards.

Hansen Orchards also partnered with HKTV. HKTV is a Hong
Kong based e-commerce company that provides a shopping
and entertainment platform named HKTVmall. Apples in fivepiece bags were marketed on HKTVmall from June – August
2018 and this resulted in an increase in sales for this retailer
of 260 per cent compared to the prior year.
In terms of the competitive landscape, other retailers in
Hong Kong sold apples from USA, New Zealand, and Japan.
Tasmanian apples were more expensive than those from USA
and New Zealand, but cheaper than the Japanese apples.
However, the Tasmanian apple taste and texture impressed
customers positively when compared to apples from USA,
New Zealand and Japan.
www.apal.org.au
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t: 02 8295 2387 | e: olivia.grey@horticulture.com.au
and Baden Ribbon, Marketing Manager, Hansen Orchards
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Consumer insights

to drive refreshed pear marketing
By Olivia Grey
New levy-funded research into pear consumer attitudes and perceptions will underpin refreshed
Australian Pear branding and marketing reports Hort Innovation Apple and Pear Marketing
Manager Olivia Grey.
Following a tender process, research
agency Fifty-Five Five has been engaged
by Hort Innovation to undertake marketing
levy-funded consumer research for the
pear industry.
One of the recommendations made
at the Apple and Pear SIAP meeting
in October 2018 was to refresh the
consumer branding and positioning of
Australian Pears. As part of this process,
it is necessary to conduct a thorough
piece of research that will underpin
the development of the three-year
strategic marketing plan, set in place
updated positioning and communications,
and prioritise target audiences for
marketing activities.
The results of this research will be a
foundation for the development of the
brand creative and a more strategic and
targeted approach to domestic marketing.
It is important to gain an understanding
of how Australian Pears are perceived,
purchased and consumed in Australia
and what opportunities there are to
grow demand.

The intended outcomes of this consumer
research include:
• Improved understanding of consumer
and shopper usage, perceptions and
attitudes, and the product attributes
each consumer segment values most
• Insights to inform the development of
a new brand/tone of voice/marketing
message/campaign for Australian Pears
• Sharing market knowledge and
insights across the value chain to
inform business decisions.
This research will be used in conjunction
with MT17015 – Consumer behavioural
data for fresh produce (Nielsen Homescan)
and will allow actual behaviour to be
compared with consumer perceptions.
The project helps deliver against the
SIP Outcome 2 – ‘Growing demand in
both domestic and export markets has
increased the value of the marketable
harvest’. It will specifically contribute
to Strategy 2.2 – ‘Improve consumer
eating experience by better understanding
consumer needs (market research) and
developing industry responses to the
factors impacting quality in every part
of the supply chain.’

Research underway
The research will use a multi-stage
methodology:
1. Kick off (completed): work with
an industry project reference group
consisting of Olivia Grey, Goulburn
Valley orchardist Peter Hall and Craig
Chester, APAL, to confirm research
objectives and deliverables and align
on research design
2. Qualitative research – in-store
intercepts (completed): two half-day
store visits across different retailers
and areas in Sydney, the aim of which
was to capture “in the moment”
insight on pear purchase behaviour
and to aid in input into the quantitative
questionnaire design. Different stores
were targeted at different locations
to ensure a good cross section of
shoppers e.g. families, millennials/
SINKS/DINKS, high, middle and low
income etc. Approximately 80 store
intercepts were conducted over the
two half days in the following locations:
• Marrickville metro NSW:
Woolworths and Aldi
• Parramatta Westfield NSW:
Woolworths and Coles
3. Quantitative research: 15-minute
online survey of 1000 participants
(complete end April 2019): This
will measure awareness, purchase
behaviour, attitudes and usage to
identify opportunities and allow us
to develop a set of distinct customer
segments (WHO) and a set of distinct
occasion segments (WHY) to identify
clear opportunities.

Buyers love the sweet flavour of pears, many preferring the sweetness to an apple.

14
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4. Final report: A final report will be
available to all growers detailing the
u
research.
www.apal.org.au
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Many consumers don’t know how
to judge if a pear is ripe, or how to
ripen a pear.

u

Insights
An article summarising the research will
also be published once the full activity
has been completed, however some key
insights from the store intercepts are
included below.

Sweetness:
• Buyers love the sweet flavour of
pears, many preferring the sweetness
to an apple.
• However, non-buyers have been put
off by a bad experience of pears –
describing them as “flavourless”,
“dry”, “chalky” “grainy” and “bland”.
Reliability is, therefore, a key issue
for pears.

Firmness:
• There are two camps of pear buyers
– some that love a soft, juicy pear,
while others prefer a firm crunch
(like an apple) – but all are still looking
for the sweet flavour profile.
• The softness of pears can be a barrier
as they spoil easily in a lunchbox or
bag. Some shoppers actively look for
firmer pears that will travel better.
• Soft pears are particularly enjoyed by
kids and older consumers.

Mental availability:

Purchase decisions:

• For many, pears are not top of mind
on their shopping list. Even for those
with pears in their basket, they were
not the first fruits they referenced or
spoke about.

• Substitutability for apples sometimes
when apples are cheaper. Placement
in store further emphasises this with
pears almost always sitting next to
the apples display.

• In addition, pears were typically not
highlighted in-store, which further
enforced “out of sight, out of mind”
issues.

• Loose pears are most commonly
purchased as you can pick how
many you want (unlike punnets/bags
which risks some going off).

Value for money:

• However, when in a rush, or heavy
buyers, customers will opt for the
punnets or bags as they don’t have
time to check individual fruits for
blemishes/colour. Customers will still
check for consistency within bags.

• Generally, pears are considered good
value – and recognised as cheaper
than other fruits.
• In store prices of $3/kg were largely
agreed to be a fair price, but they
recalled them being dropped to as
little as $2/kg.
• Families and high-volume buyers
gravitated towards the larger bags
of pears, or ‘odd-bunch’-branded
bags of pears, which were perceived
to present good value.

Ripeness:
• There’s an inconsistent knowledge
of how to judge if a pear is ripe, and
of how to ripen a pear.

• For some, canned pears are a
convenient alternative. :afg

Acknowledgement
Industry marketing initiatives are managed
by Hort Innovation and are funded by the
apple and pear marketing levy. Growers
are welcome to contact Apple and Pear
Marketing Manager Olivia Grey
(olivia.grey@horticulture.com.au or
02 8295 2387) with any questions relating
to the marketing program.

• Many squeeze the pear to test if it’s
ripe, while some judge by colour
change.

Consumer research will underpin refreshed
Australian Pear branding and marketing.

www.apal.org.au

• There’s a perception that pears can
quickly turn over-ripe, so are often
bought to be eaten in the next few
days. Heavy buyers will buy a range
to avoid them going off and being
wasted.

About author:
Olivia Grey,
Apple and Pear Marketing Manager,
Hort Innovation
t: 02 8295 2387
e: olivia.grey@horticulture.com.au.
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New South Wales

Orange
The 2018-19 growing season
has been a challenging one
for Orange district apple
growers. Hail, heat and
birds have all had an impact,
resulting in a 20-30 per cent
reduction in yield across the
region. Netting has played a
key role in helping to mitigate the effect of all three
problems. In the case of birds,
some growers have resorted
to fully enclosing their crops
with hail netting and driving
vehicles through the orchard
to reduce the impact.
On a more positive note,
the Autumn Future Orchards
Walk was a huge success,
with around 25 growers
and industry stakeholders in
attendance. There were some
great discussions on the day,
particularly in relation to a
young Kanzi® pruning trial
at the Stoneleigh Focus
Orchard. Thank you to
APAL and AgFirst for their
contributions on the day.
At the time of writing, the
2019 harvest season is
coming to a close, with just
the Fujis, Sundowners and
Pink Lady apples remaining.

Victoria

The remainder of the 2019
harvest season has seen
little respite to the dry
conditions facing growers in
all Victorian growing regions.
Again, the demand for water
has forced many growers
to heavily invest in irrigation
water. Trees need good
subsoil moisture leading into
winter to ensure strong buds
for the following growing
16

Once again, growers are
hoping for some good winter
rainfall to ensure dam levels
are restored for next season.

Batlow
Batlow growers report a very
hot and dry growing season
with fruit size impacts and
slow colour development in
some early varieties and on
heavily cropped trees. Colour
impacts were most significant
around normal harvest time for
Gala (late-Feb to mid-March)
and this was associated with
unseasonably warm conditions
and a lack of cool nights at
that time. It is reassuring
to report that some high
coloured Gala strains in
the higher elevation blocks
achieved great colour under
these challenging conditions.
Insect pest pressure has been
high, again as an outcome of
the hot season. Pest mites
have been reported to be high
nationally this season, and
two spotted mite in particular
was a challenge at Batlow as
in other regions. Codling
moth and woolly apple aphid
(WAA) also seem to have
responded to the warmth
with increasing levels of

infestation. Thankfully, good
levels of parasitism of WAA
by the parasitic wasp
Aphelinus mali did help keep
some downward pressure on
this key pest.

(mostly on leaves) and
primarily on some Gala strains
and again later on Pink Lady
foliage. Overall, the impact
has not been as significant
as in seasons past.

Seasonal conditions improved
significantly for the mid and
later varieties, with some
very good colour and size
results for Kanzi and Red Fuji
strains. At the time of writing,
Pink Lady varieties are looking
good with colour coming
along quite well in blocks that
were thinned heavily early in
the season or had received
supplementary hand thinning
in January – February.

Colour development has
been good in high coloured
strains of Pink Lady (ie Rosy
Glow), whilst ordinary Pinks
have been slow to mature
and proved much harder to
colour-up, partly due to a
few warmer nights in
recent weeks.

Bilpin
At Bilpin, growers are pleased
to have received reasonable
summer and autumn rain.
Like the other districts, heat
was a challenge of the 2018-19
season, with some days
exceeding 35 degrees, thereby impacting fruit growth
rates. This did result in some
smaller fruit in some blocks.
The early Gala market was
strong and high coloured
strains of this variety attracted
good returns in the market.
As expected, the rain and
warmth received during the
season resulted in some
incidence of Alternaria

reports to assist growers
to pick crops at optimum
maturity.
season. This factor could
impact next season’s crops
especially with the pressure
from two spotted mites from
earlier in the summer.
At the time of writing this
article Pink Lady® was in
harvest and many growers
reporting good colour and
sugar levels and some patchy
blocks for size. FGVL is
producing weekly maturity
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APAL’s drive for a national
netting program has Fruit
Growers Victoria’s full support
and we all have our fingers
crossed that state and federal
government invest and
support this proposal and
help to future proof our farms
and supply to our customers.

Similarly to Orange, Bilpin
growers also report the
benefits of full exclusion
netting, helping to reduce
damage from birds, bats
and sun this season.
As we head into autumn,
water storages at Bilpin are
looking OK, with a good
chance that dam levels may
return to full capacity with
good winter rainfall.
Kevin Dodds
(NSW DPI Development
Officer Temperate Fruits,
Batlow) and
Jessica Fearnley
(NSW DPI Development
Officer Temperate Fruits,
Orange)

to growers across the whole
of horticulture to change to
the amended horticulture
award, and the requirement
to do that at the busiest time
of the year, was disappointing
to say the least.
Michael Crisera
Grower Services Manager,
Fruit Growers Victoria Ltd
(FGVL)

Given the pressures growers
are already under, the very
short period that was given

u

www.apal.org.au

u

S TAT E R O U N D U P

South Australia
At the time of writing we
are progressing through
harvest, with most growers
into Granny Smith and
about to start Fuji. As with
much of the country, the
long dry spell has continued,
with mild days and dry
conditions forecast for
--the foreseeable future.
We successfully launched
this year’s Hailstorm Heroes
campaign at the Adelaide
Central Markets in March,
with widespread uptake by
the South Australia media
and a number of local
foodies coming on board in
support. Hailstorm Heroes
apples also featured as
part of this year’s Tasting
Australia event in Adelaide
and were due to feature
in a number of restaurant

www.apal.org.au

and café dishes across
the state.
Preparations are well
underway for Pick a Pink
Lady Weekend, now into its
sixth year, as a regular event
for visitors to come into the
hills and pick Pink Lady
apples straight from the tree.
This year it will be held on
4 and 5 May with four
orchards opening their gates
for the weekend. We are
expanding our showcase
of industry this year, also
hosting an event launching
winter in the Adelaide Hills
called Pome Fest on 31 May
and 1 June. This will feature
orchard and packing shed
tours, an end of harvest
celebration dinner and a
pome market featuring apple
and pear themed stalls, foods,

The Hailstorm Heroes campaign
attracted strong support.

(APGASA)

juices and ciders, cooking
and pruning demonstrations
and children’s activities.
Susie Green
CEO, Apple and Pear
Growers Association of SA
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Western Australia
As we go to print most of
the harvest will be over and
the marketing of this year’s
crop will be in full swing.
Most growers are reasonably
upbeat about the season
and so far, prices remain
quite pleasing.
The recent Autumn Future
Orchards orchard walk,
whilst a tad wet, was very
informative and well attended.
We thank John Hearman for
hosting this event and giving
us an insight to his nursery
operations. It was nice to
meet up with the APAL
delegates and learn from
Rick Derry of T&G Global
Limited about the North
American program and quality
program, which helped to
endorse the messages
around our local program.
Steve Spark’s climatic
presentation was definitely
topical and gave growers
something to consider with
risk management.
All apple and pear growers
have received their copy of
a step-by-step guide to apple
maturity testing booklet.

This project (see page 26)
has assisted our industry to
come together in the pursuit
of quality excellence with the
sale of this season’s apples
to market. Most growers
are working very hard to
comply with our self-set
minimum standards and
our testing program is so far
reflecting good results in the
market place.
Biosecurity remains a priority
for our growers, especially
with the recent detection of
the Brown Marmorated Stink
Bug (BMSB) in industrial areas
close to Fremantle. Pomewest
is committed to continuing to
work with government and
other horticulture industries
to develop strategies around
border security, surveillance
investment, and preparedness
for future pest and disease
incursions learning from the
recent responses of the WA
TPP and Citrus Canker case
studies. We recognise the role
of on-farm security, hygiene
practices and surveillance,
and the necessity to support
growers with information
and resources.

Tasmania

Autumn is here in Tasmania
and the apple harvest season
is in full swing. Crop yields
for all apple varieties have
been similar to previous years,
with some varieties above.
Fruit quality is high across
the board, with growers in
all regions reporting crops
of large, well-coloured fruit.
Birds have caused issues in
some regions, particularly
in areas affected by the
summer bushfires.
18

Tasmania’s pear harvest has
also recently concluded for
2019. Pear yields were low
across all regions, with
southern Tasmania reporting
pears 30 per cent below
average. Yields were slightly
higher across Tasmania’s
north and north-west, with
harvests about 20 per cent
below long-term averages.
Grower turnout to APAL’s
Future Orchards orchard
walk on 4 March 2019 was
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John Hearman (lt) and Mark Wilkinson (rt) discuss trees in the
Hearman nursery.

Market Access for export
opportunities also remains
high on our agenda and we
continue to support a systems
approach to collecting pest
data and disinfestation/
quality projects to gaining
new markets.
Pomewest will be supporting
the upcoming Donnybrook
Apple Festival this Easter and
this year the local BRAVO™
branded apples will be making
their debut as the timing of
the event coincides nicely
with harvest. We continue
to run our local promotions

program to support the new
season and our quality work.
Finally, both Susie and I
would like to personally
thank Angus Crawford for
his dedication and work
with the Future Orchards
Program and APAL and
acknowledge his service and
dedicated contribution to
the national pome industry.
We wish him well with his
future pursuits.
Nardia Stacy
Executive Manager,
Pomewest

limited due to the start of
Tasmania’s apple harvest,
but those present gained new
insights into crop and orchard
management and how to
prepare their businesses to
manage increasingly variable
climate conditions. Grower
feedback from those attending
this event was good, with
growers stunned to see some
of the seasonal challenges
currently facing growers in NZ.

be held on 6-7 June. The
conference is expected to
bring together growers from
across the state to hear
from leading national and
international speakers about
a range of issues affecting
modern fruit production.
Information about the
conference can be found at
www.fruitgrowerstas.org.au
/conference-home.

The next big event on the
grower’s calendar is Fruit
Growers Tasmania’s annual
winter conference, which will

Industry Development
Officer,
Fruit Growers Tasmania

Michael Tarbath

www.apal.org.au
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Are we really short of workers?
By Peter Angel

Calls for agricultural visas and stories of fruit being left to rot on trees because growers can’t find
pickers all speak to the need for a good labour supply for horticulture. But is there really a shortage
of labour? Or are we just needing to do a better job of finding the right labour for seasonal jobs
and take better advantage of existing sources.
Finding the right labour is hard

Sources of workers

There’s no doubt that growers can experience challenges
in finding and employing seasonal workers – it can be a
time-consuming task taking growers away from their core
business of production. Add to that the need to keep up with
employment and wages law, labour hire licensing and visa
changes, as well as managing piece rates, training new staff,
checking people’s work eligibility and all the other human
resources bits and pieces associated with finding and employing
staff. Plus of course employers want to select a worker who
is willing and able to turn up and do the job – and do it well.

However, there are many people who are attracted to getting
out into the fresh air, living in a friendly regional community,
and looking for opportunities to leave the hustle and bustle
of city life behind.

It’s little wonder that growers find sourcing the right
labour difficult.

Overall, backpackers visiting Australia – working holiday
makers on 417 and 462 visas – number in the hundreds of
thousands. Backpackers who have been granted a secondyear visa and therefore have completed three-months’ work
in seasonal jobs in regional Australia, may have declined from
a high of more than 45,000 in 2013/14, but they still exceeded
36,000 in 2017/18. Considering these second-year visas did
not exist before 2005, they clearly continue to provide an
important source of additional labour to horticulture.

From the workers’ perspective, casual seasonal work in
the fruit and vegetable industry can be hard yakka – working
outside all day in sometimes extreme heat or cold. Inconsistent
or irregular work is also an issue, with naturally short seasons
being compounded by sudden changes to the start and finish
of the season due to a multitude of factors. On top of that,
enforced breaks at short notice due to fluctuating markets,
pest or disease incursions or weather events, can make
continuity of work a challenge. So, it is hardly surprising that
not everyone is enthused about harvest work, and if another
alternative is available many will take that option.

Add to this other incentives such as the opportunity to
extend ‘Working Holiday’ (subclass 417) and ‘Work and
Holiday’ (subclass 462) visas from one year to two (and
shortly a third year will be available – more on this below),
and a workforce of many tens of thousands of backpackers
become available across the country keen to have a go.

On top of that the Seasonal Worker Programme (SWP) offers
workers from Pacific island countries and Timor-Leste the
opportunity to change their lives by earning Australian dollars,
and there is a big pool of reliable and enthusiastic people sitting
on our international doorstep just waiting to be invited over.

“

…there is a big pool of reliable

and enthusiastic people sitting on
our international doorstep just
waiting to be invited over.

Peter Angel, MADEC

www.apal.org.au
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Proportion of Working Holiday (417), Work and Holiday (462)
and Seasonal Worker Programme visas granted
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Indeed, SWP visa numbers are increasing at a rapid rate. After
1,473 visas were issued when the program was introduced
in 2012, they have about doubled every two years since. In
2017/18, 8,459 SWP visas were granted, and this year (2018/19)
we can expect the numbers will again increase. Moreover,
people on SWP visas during this time worked twice as long
(six months) in seasonal rural jobs compared to the mandated
three months of rural work required for second-year ‘Working
Holiday’ and ‘Work and Holiday’ visas. SWP workers can now
do up to nine months.

462 Work and Holiday – second visa

Seasonal Worker Programme (SWP)

20
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462 Work and Holiday – second visa

Seasonal Worker Programme (SWP)

In 2018/19 changes to visas to facilitate more seasonal workers
have been announced or already put in place.
To start with, people on ‘Working Holiday’ or ‘Work and
Holiday’ visas from 1 July 2019 will be able to stay for a third
year if they do an additional six months horticulture work in
certain regional areas. We’re still waiting to hear the details
of when and how this will be implemented, but the Australian
Government announced and committed to it back in
November 2018.
Plus, as of 5 November 2018, people under the SWP can now
stay for nine months in total, adding to the labour supply pool.
SWP visa numbers are expected to keep climbing due to
the popularity of the program, and the productivity and work
attitude of the people. There is no cap on the number of SWP
visas that can be issued – providing an excellent source of
labour for growers interested in exploring new labour avenues.

The estimated Full Time Equivalent (FTEs) of seasonal farm workers including second year 417 and 462 visa holders
(3 months/person) and SWP visa holders (6 months/person)
14,000
12,000
10,000
8,000
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2,000
0
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11,923

11,311
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Note: Figures for this graph have been calculated by dividing the number of 417 and 462 second-year visas granted by 4 (to represent
1/4 of a year’s work or three months’ work per person) and the number of SWP visas by 2 (to represent 1/2 a year of work or six months’
work per person). This graph does not represent the full workforce of seasonal workers which may also include Australian workers,
working holiday makers choosing to do additional rural work and those employed illegally.
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Regardless of the labour source, it is always incumbent on
growers to pay and treat their workers fairly. This will help to
attract and retain staff and build a sustainable industry. Given
the new and under-utilised sources of labour available, growers
have no excuse to employ people illegally.
The Australian Government has funded the national Harvest
Trail for over 15 years and it makes a big contribution to
redistributing seasonal workers through the regions in need,
with most vacancies filled within days, and some merely in
hours. Growers can take advantage of the Harvest Trail at no
cost by simply calling 1800 062 332.
So, is there a genuine shortage? Yes, in peak harvest time in
some regions temporary shortages can occur. But for most of
the time growers who know where to source labour and are
prepared to pay correct award wages or fair piece rates and
treat workers well will almost always find sufficient, committed,
motivated workers. :afg
Harvest Trail connects growers with workers and is provided
as a no-cost service through a call centre and website. It is
funded through the Australian Government and managed by
MADEC, a not-for-profit organisation.

www.apal.org.au

MADEC’s Harvest Trail – State Manager Peter Angel with a crew of
Kiribati workers employed under the Seasonal Worker Programme
about to commence work in Tasmania.

About the author:
Peter Angel, State Manager – Harvest Trail, MADEC
t: 08 8584 6834
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Gender diversity and best
practice lead at Ladycroft
By Alison Barber

When it comes to developing a horticulture team at Ladycroft Orchard in the Manjimup region
of Western Australia, Bec Whittaker is clear – women, together with men, must be trained and
encouraged throughout the farming enterprise!
As the orchard manager, Bec has been strategic in developing
a balanced team of young women and men performing roles
across the organisation structure.
“We have 10 dedicated staff, most of whom have been with
us several years or more – five women and five men,” she said.
“I’m a strong believer that offering training opportunities,
and all orchard jobs without gender prejudice improves staff
retention and efficiency.”
Improving efficiency is also central to the Ladycroft management
team’s strategy of shifting to more intensive orchard systems.
Higher yields per hectare, more uniform colour and size,
reducing the number of picks and a reduced dependence on
labour are all outcomes planned for in the implementation of
more two-dimensional, closer plantings at Ladycroft.
“We’re moving more to the intense planting of three and a
half metre row spacing by 0.8m tree spacing,” Bec said. “It’s
about efficiency.
“This will be driven from more efficient close-planted spindle,
multi leader and 2D orchard plantings.”
At the picturesque orchard nestled amongst State Forest-clad
hills west of Manjimup, improved productivity should also
address a more physical limitation – shortage of land to expand.
22

AUSTRALIAN FRUITGROWER Winter 2019

“I’d like to go in there,” Bec says of the forest with a glint of
mischief, “but I’m not sure what would happen if apple trees
suddenly started popping up. Maybe by the time they noticed
I’d chopped the forest down I could claim squatters’
rights…interesting.”
The quick humour, enthusiasm and ability to rapidly identify,
weigh up and apply new opportunities or techniques for
improvement are all hallmarks Bec brings to managing Ladycroft
on behalf of one of WA’s largest pome and stonefruit growers
Casotti Group, which also owns the nearby Casuarina Valley
Orchard, run by orchard manager Dave Stewart.

Scope for development
Ladycroft is a relatively new orchard, converted from vegetable
growing when it was bought by the Casotti Group in 1996
and planted predominantly to the then-new Cripps Pink
(marketed as Pink Lady). There are now 44 hectares under
apples and 7ha of vineyards.
A casual at Casuarina at the time Ladycroft was bought, Bec
worked briefly on the set up of the new orchard and in 2005,
after a stint fish farming in the east with aquaculturalist
husband Shaun, asked to return there.
“This is such a beautiful orchard,” she said. “At Casuarina
they were doing really cool things, but you were part of a
www.apal.org.au
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Key messages
• Focus is on orchard efficiency
and 2D-systems
• Responsibility and training
empowers staff
• New systems and ideas are
rigorously trialled

Ladycroft Orchard manager Bec Whittaker
(lt) and Leila Galega (rt), from Italy. Leila
joined Ladycroft as a casual picker, completed
a Diploma of Horticulture and is now an
orchard supervisor.

very large group and I think I saw more scope for personal
development here. I have worked hard to earn the respect of
the general manager to now be the orchard manager here.”
High-level business decisions across the group such as variety
choices, orchard strategy and marketing are made by Casotti
owner and general manager Mario Casotti, in conjunction with
Casuarina orchard manager Dave Stewart. This leaves Bec to
focus on keeping trees healthy, costs down and doing her
own ‘cool things’ producing better fruit.
There is a sense of rigour and rapid evolution on the clean,
productive orchard where new 2D-multi leader plantings sit
alongside trials of techniques picked up from study tours to
the United States and Europe and traditional central-leader
Granny Smith plantings.
The first 2D-multi leader blocks were set up in 2017 motivated
by a desire to reduce costs and produce high quality fruit.
Bec is a keen observer of international orchard management
developments and is quick to see opportunity to try something
new in the need to rework an underperforming block.
A block of out-of-favour-with-retailers Sundowners on M106
rootstock on V-trellis was cut off two years ago, regrafted to
Galaxy and transitioned to a fruiting wall. “I saw it during an
industry study tour to Washington State and wanted to see
whether it would deliver more uniformity of fruit colour and
size through better light penetration, and allow for easier
management,” Bec said.
“We train to fill the gaps and each one of the spurs carries a
piece of fruit. These have had great growth as they’ve already
hit top wire and we have had to trim back. The Sundowners
were calm, but I think because we’ve grafted on such a robust
rootstock they have taken off.”
Most new plantings are on M9 or M26 in line with the shift to
more intensive systems.
“We won’t be planting any more 106, as 106 produces a tree
which is too big and grunty and hard to work with when you’re
doing intensive plantings,” Bec said. “You want a smaller, less
vigorous tree like an M9 produces, that still grows to three
metres, and supports high yields.”
www.apal.org.au

Boundary stretching
Bec said a Diploma of Horticulture undertaken via external
studies while at Ladycroft had given her the confidence to try
new approaches.
“It gave me a better understanding of the trees,” she said.
“It also gave me the insight to stretch my own boundaries
and try different things, rather than being regimented.
“Tree styles have changed a lot since I first started in
horticulture. We’ve gone away from the old vase tree and
central leader, to slender spindle and now we’re doing some
blocks on 2D-multi leader.”
Pink Lady apples still account for the largest share of
production at Ladycroft, and 16ha of the 44ha under apples,
but the Cripps Pink is being replaced by higher-coloured
cultivars Rosy Glow and Lady In Red. Similarly, high-colour
Galaxy and Alvina Gala are replacing Royal Gala, Sundowner
and Fuji.
“We have a small block of Alvina Gala on slender spindle at
second leaf that I cropped this year,” Bec said. “Admittedly
it was very light, but the colour was absolutely awesome. I’ve
never seen such good colour on any of the Royal Gala or the
Galaxy as we did on the Alvina.
“I cropped them at second leaf as a bit of an experiment,
trying to save costs in tree training based on something I
saw in Italy. I hung one piece of fruit on the end of the
branches I wanted to keep and the weight of the fruit has
pulled the branches down and it’s just hung beautifully. I am
really happy with the growth of the trees and still expect the
trees to reach top wire at 3.2 metres in third leaf.”
“We went through thinning and I wasn’t planning on picking
the fruit as I thought it would be over sized, I just wanted it
to do the job shaping branches. We ended up getting a really
good pick and a great pack out of that fruit. It was beautiful
fruit and it did the job of shaping branches. Tree training is a
significant expense in developing slender spindle in the early
u
years so I thought it would be worth a shot”
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I’ve found it, like its parent
Sundowner, quite an easy
tree to grow.

This Bravo® block will be trained as a 2D Bibaum® (two leader) system.

Bravo
The Casotti Group is the largest grower in the state of the
locally-bred ANAPB01 variety which produces the distinctive
burgundy-coloured apple Bravo®. The Cripps Red x Royal
Gala cross variety was bred by WA Department of Agriculture
apple breeder John Cripps and first released for commercial
plantings in 2014.
Casotti general manager Mario Casotti was an early backer
of the variety, seeing in its striking colour, firm, crisp,
juiciness, ability to store well and not brown when cut, a
distinctive apple that ticked all the boxes needed to be a
consumer success.
Bravo dominates new plantings at Ladycroft where it is being
grown on slender spindle and 2D-multi leader. Bec said the
first blocks were yielding well at four-leaf stage and she was
hopeful of at least 70t/ha in full production. A further four
hectares of Bravo is under development at Ladycroft.
“I’ve found it, like its parent Sundowner, quite an easy tree to
grow,” she said. “You have to feed it as a young tree. In our
karri loam soils, it is very manganese and magnesium hungry.
I'm quite happy with the growth that we've achieved. We thin
quite late to hold the size back and the fruit seems to be quite
a reasonable quality coming off.”
This is the fourth year of commercial production for Bravo. Local
Fruit West Co operative has been licensed to commercialise
ANAPB 01 and is already exploring export opportunities for
the apples.
“It’s a really nice crisp apple, and doesn’t brown when cut,”
Bec said. “Mario brought a half-eaten one in from the car and
left it on the bench and days later it still hadn’t gone brown.”
Colour is helped by the cool valley location which provides
plenty of chill. “One of my Bravo blocks is planted in the
back corner and gets a bit of shade, even the shaded trees
still have really good colour,” Bec said. “We haven’t had a
lot of hail, but we definitely get a lot of frost in winter. Eight
years ago we had ice on the trees while we were picking
Pink Lady apples.”
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Although hail has not been an issue at Ladycroft, the south
was hit badly in 2013 and at that time the decision was made
to put all new trees under netting.

“All new planting has netting budgeted,” Bec said. “It doesn’t
matter if its Granny Smith or Bravo, we have white drape netting
so if there is a chance of hail, it’s covered. The fruit still colours
up underneath and you can see that when you look at the Bravo.”

Empowering staff
Decision-making in a high-performance orchard requires good
data. Bec recently issued iPads to key staff to ensure data
is captured more easily in field. From there it is uploaded to
iCloud and can be picked up by office administrator Dee and
entered into management software or Excel spreadsheets.
Staff are very much part of the collaborative decision-making
process, with regular team meetings to discuss what’s
coming up. They are also given their own trees to manage.
“We are after quality,” Bec said. “When everyone has
responsibility for their trees, they have an investment in high
performance of their sections. It gives everyone an incentive.
They take great pride in it.”
Bec says getting skilled staff is a challenge so she wants
to make sure she keeps them. Everyone has been there for
a minimum of three years including husband Shaun and
son Mallee.
Having benefited from study herself, Bec is a keen supporter
of upskilling and empowering staff. “Training is so important,
it brings such a different perspective,” she said.
Leila Galega, from Bergamo, Italy, originally joined the orchard
as a casual picker before being sponsored by the company
for a permanent role under the Regional Sponsored Migration
Scheme. She has completed her own Diploma of Horticulture
and is now an orchard supervisor.
“Leila has a key role in the orchard, she’s working with the
crew every day, hand’s on in the trees,” Bec said. “We have
a trainee Jasmine, working alongside her who is heavily
involved in the new 2D-structures that we’re creating.”

www.apal.org.au
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A block of Sundowners regrafted to Gala Galaxy and trained into a fruiting wall have shown
such strong growth they have had to be trimmed back.

Casotti is an approved employer under the Seasonal Worker
Programme and pruning and thinning last year was done by
a team from Timor Leste. “They did an awesome job and we
are hoping to have them back this year,” Bec said. “Some of
them had never seen an apple tree, but once we trained them
they didn’t stop. Language has been a barrier, but we found
this group of people very willing workers who were excellent
at mimicking. (“First I show you, now you do!”)
“With picking, we’ve gone with a team of Ni-Vans (from
Vanuatu) who have had previous experience in New Zealand
as well as Australia and they’ve proved very good.

Royal Gala is being replaced by highercoloured Gala varieties Galaxy and Alvina.

“I have an ambitious goal, to produce a block of apples with
a first-grade pack out averaging 100 t/ha.
“Working with a diverse, skilled team, who propagate intensive
2D-multi leader production systems and utilise efficient
mechanical technologies could bring another goal within
reach.” :afg
Alison Barber, Manager, Communications & Media, APAL
t: 03 9329 3511 I e: abarber@apal.org.au

“The mindset of these lovely people is different from most
working holiday employees. These people are under contract
to us for the sole purpose of work to earn money for a
pre-determined period of time. They feel privileged to be
offered the opportunity to work and earn a good wage.
“The Seasonal Worker Programme has been a game changer
for us in terms of maintaining a dedicated labour force
through each part of the production cycle. Where we had a
constant turnover of backpacker labour throughout the year,
we now have consistency and greater work efficiency to a
higher standard and the best bit is, most of them will return
the next year!”

Future focus
Bec sees cost of labour as an ongoing challenge. The current
focus is to restructure the orchard to be very uniform and
develop tree structures which are simple to prune and require
minimal tree training. This will also support more ergonomic
and efficient platforms and other developing mechanical
technologies which will minimise the need for casual labour.
Another up-side to this is a more consistent quality apple, and
higher yields.
“Labour costs are creeping up and with occupational health
and safety an ever-present issue we are going to be pushed
away from ladders,” she said. “I’d like to see more platforms
and mechanical technologies applied to pruning, thinning and
picking. I think robotics will play an important role in future.
www.apal.org.au
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QUALITY

WA growers lift bar
on apple quality
By Nardia Stacy and Susie Murphy White

Western Australian apple growers have launched an intensive apple quality testing program
to coincide with the launch of the 2019 apple season aimed at boosting quality, consumer
confidence and demand.
Gala, Granny and Cripps Pink (marketed
as Pink Lady®) apples are being randomly
tested this season at wholesale markets
and retail outlets for brix, starch and
firmness pressures and reported for
compliance against minimum maturity
standards set by Pomewest.
Growers have also been given the
opportunity to send in a sample of fruit
for confidential free pre-harvest testing
carried out by Canning Vale-based Total
Quality Assurance Services.
The WA apple industry has an ongoing
commitment to consistently delivering
great apples to customers. We continue
to encourage growers, marketers and
retailers to work together to raise the
maturity standards of Gala, Pink Lady
and Granny Smith apples in the WA
market to provide excellence in eating
quality, promote consumer confidence
and increasing demand for WA apples.
The program reflects an industry-wide
focus on the importance of pre-harvest
maturity testing in improving quality and
will be continued next year.

As part of the program we are
encouraging WA consumers to look out
for great-tasting fruit – “When you buy
a WA apple it will be a great apple” –
and to support local growers by buying
WA apples.
Over 150 samples have been tested to
date this season. While no fruit has been
knocked back, compliance testing results
have been fed back to growers, to
improve knowledge and encourage
growers to pay even more attention
to fruit maturity at harvest.
The response from growers has been
optimistic and the program assists to lift
the awareness to check for optimal harvest
timing to ensure great tasting fruit.
We have had in general positive results
so far from the testing, there are some
orchards that need to do some more
work, that is where the step by step
maturity guide booklet will be most
effective for a reference tool.
We hope to report a summary of the
results using the testing data gathered
this season to growers shortly in order to
develop an on-going plan to progress the
program for next year’s harvest season.
The quality program is an initiative of
the Agricultural Produce Commission’s
(APC) Apple and Pear Committee,
Pomewest, as part of ongoing strategic
commitment to lift the quality of WA
apples to market through innovation and
quality standards. Funded through the
growers’ fee for service, this industry
program is supported by apple growers.

The Apple maturity testing: A step by step
guide is available as reference tool to support
growers and encourage greatr attention to
fruit maturity at harvest.
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Grower workshops were delivered just
prior to the gala harvest to promote the
quality program and deliver a ‘refresher
‘to growers on maturity testing.
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Steele
Jacob

Steele Jacob DPIRD testing apple pressures
at the maturity workshop.

Grower samples were tested and the
process for ongoing compliance testing
on market floor and retail outlet outlined.
Key take homes from the day were that:
• ‘Testing needs to be undertaken
more often’
• ‘Understanding of sample size and
the need to test more samples’
• ‘Good opportunity to see the new
equipment that is now available’
Growers were given maturity testing
results, a bottle of iodine solution so
that they could continue to test the
starch in their samples during the year
and the new ‘Apple maturity testing: A
step by step guide’ booklet along with
the supporting documents of recording
sheets, starch charts for Gala and Pink
Lady apples. :afg
About the authors: Nardia Stacy,
Executive Officer, and Susie Murphy
White, Project Officer, Pomewest.
t: 08 9368 3869
e: nardia@fruitweset.org.au, or
susan.murphy-white@agric.wa.gov.au
www.apal.org.au
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Harvesting the benefits of fruit
nutrition science for a consumer
driven future
By Nigel Swarts
Apple growers have a great story to tell when it comes to fruit nutrition. In the push for better fruit
quality the nutritive properties of apple fruit have improved in a happy marriage with innovation
in orchard nutrient management.
The Australian apple consumer eats
around nine kilograms of apples each
year, roughly one apple per week. They
expect this apple to be visually attractive
and provide them with a great eating
experience every day of the year. In the
supermarket the consumer’s eyes scan
for vibrant colour, round shaped apples.
Next comes the touch, feel and
sometimes even smell test – is this apple
firm, does it have a great aroma? The
cheeky ones might even take a bite for
that all important crunch and flavour test.
Consistency of experience, particularly
flavour, drives the repeat purchase.
Yet the dynamics of what consumers
purchase and then choose to include
in their regular household shopping lists
evolves continually. Now, many consumers
want more than just high-quality fruit,
they want fruit that is healthy and safe
to eat with strong environmental and
ethical credentials. Recent food safety
scares have heightened consumers’
need for assurance that the fruit they are
consuming has been grown and packed
safely. Consumers are increasingly looking
for transparency of production – they
want to know that farmers are looking
after their employees. Consumers now
and more so into the future are concerned
about the environmental footprint of the
food they are consuming and that the
food is nutritionally rich and healthy for
them. Growers must now appeal to
consumers’ deep-seated values to gain
product loyalty and repeat purchase.
Whilst this may be a niche purchasing
trend now, will it be the future for Australia
and high value export destinations?

www.apal.org.au

There is now a desire to better understand
the story behind what we eat including
where it is farmed, how it is farmed,
farming systems used and how it is
processed. The ability to reach consumers
with this information through digital
technology is now more possible than
ever, with all participants of the supply
chain now able to engage directly with
the consumer.

Nitrogen know-how has
quality benefits
Orchard management of fruit nitrogen is
fundamental to a consistently great apple
eating experience for consumers and
to the environmental credentials of our
orchard production system. The benefits
of fruit nutrition science, and how
growers use this to produce a better

apple, is one of the stories we can tell
to engage consumers more deeply.
Nitrogen is the most important nutrient
when it comes to managing fruit quality.
Fruit nitrogen status strongly influences
the development of fruit colour and
maturity at harvest. In addition, fruit
nitrogen status impacts fruit firmness
and texture – all of which affect the
consumers’ apple eating experience.
The challenge is to place fruit on the
shelf for purchase when it reaches its
maximum eating quality. Long periods
of cool storage make this particularly
challenging as fruit continues to ripen
slowly, softening and changing flavour.
Fruit nitrogen status is a critical
component in the ripening process and
influences how well apples retain quality
through cool storage.

Anundkumar Ajudiya undertaking fruit quality assessments on fruit harvested from nitrogen
research trials.
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Over the last five years, tree nutrition
research by the team at Tasmanian
Institute of Agriculture (TIA) and Plant
and Food Research New Zealand has
improved our understanding of how:
• an apple tree partitions nitrogen
throughout the tree (Morris et al 2018)
• timing of nitrogen application
influences fruit quality outcomes
(Swarts et al 2016)
• nitrogen moves through the soil profile
following fertigation and irrigation
events (Hardie et al 2017), and
• the seasonal requirements of nitrogen
and water for apple orcharding
(Morris et al 2018).
The Improved Productivity and Profitability
for the apple and pear industry project is
part of the apple and pear levy-funded
PIPS program, which focuses on providing research outcomes on productivity,
irrigation, pests and soils for the apple
and pear industry. Further information
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on the PIPS program is available at
https://apal.org.au/industry-info/pips.
We have learned that apple trees are very
efficient users and storers of nitrogen.
As a deciduous tree, apples have a
mechanism where they remove nitrogen
from their leaves in autumn just prior to
leaf senescence. That nitrogen is stored
in branches, trunk and larger roots and
is remobilised from storage organs for
early spring growth. Our research has
demonstrated that almost half of the
tree’s nitrogen requirement comes from
stored nitrogen and the other half comes
from root uptake.
Apple trees use stored nitrogen up until
a few weeks after bud burst and then
switch to uptake from roots. Our research
shows that from mid-November through
to December, small regular applications
of nitrogen up to 3-5kg N/ha (total 20-30
kg N/ha) drip fed through fertigation
systems will supply the apple tree with
enough nitrogen to drive spur leaf and
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bourse shoot growth as well as set up
the crop. Nitrogen is also taken from the
soil through the process of mineralisation
where nitrogen from decaying plant
material and the soil organic matter are
made available to trees through the
activity of soil microbes. Up to 30kg
N/ha can be made available through this
process depending on soil type and
orchard management practices, but it’s an
important nitrogen source to add to the
overall nitrogen budget for the orchard.
Very little or no nitrogen needs to be
applied from December until after harvest.
This ensures that nitrogen in fruit tissue
trends towards the deficiency range for
premium quality fruit that will store for
extended periods of time. Our research
clearly demonstrates that increased
nitrogen in Royal Gala fruit leads to a
reduced overall red colour coverage and
reduced red colour intensity. Similarly,
fruit with a higher nitrogen content was
less firm at harvest.

www.apal.org.au
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As soon as fruit is removed from the tree,
nitrogen application can commence again.
For early varieties such as Royal Gala
this can be a very effective way of building
nitrogen reserves for spring remobilisation
in the following season. For later varieties
such as Cripps Pink (marketed as Pink
Lady®) harvested just prior to and during
leaf yellowing, nitrogen uptake will be
less efficient as the trees head into
shut down mode preparing for winter
dormancy. Management strategies for
nitrogen use need to be variety specific.
A fresh apple weighing around 150g
contains less than 1g of nitrogen. This
means that for a 70t/ha crop just under
50kg N/ha is being removed from the
orchard on an annual basis. As fruit is a
very powerful nitrogen sink, a significant
amount of nitrogen taken up by the tree
during the pre-harvest period is removed
during harvest. This can be restored by
application of another 30-40kg N/ha
post-harvest split into small doses,
ensuring that leaf tissue nitrogen is
restored to optimum levels ready for
relocation to winter storage organs.
Our research has shown that pre-and
post-harvest drip fertigation little and often,
at the right time, has a two-fold benefit:
• Very little to no nitrogen leaches below
the root zone so that uptake efficiency
of over 75 per cent of fertiliser nitrogen
can be achieved (Hardie et al 2017).
• Emissions of nitrous oxide, a potent
greenhouse gas, from fertiliser
nitrogen are kept to a bare minimum
throughout the season (Swarts et al
2016). Apple growing will be among
the lowest greenhouse gas emitters
per tonne of produce for any
agricultural crop.
This good news story around nitrogen
management is a win-win, matching
consumers’ expectations for quality with
their growing interest in provenance and
good environmental stewardship.
Apples are so familiar to consumers that
they are rarely given due recognition for
both the nourishment they provide or
the important story behind efficient
nutrient management that produces
the high-quality fruit consumers expect.

www.apal.org.au

Nutrient management in the orchard not
only produces fruit firm in texture and
rich in colour – these same methods
produce apples stacked with mineral
nutrients, high in dietary fibre and
vitamin C, a wide range of phenols and
polyphenols that combine to give apples
their renowned antioxidant capacity.
The sustainability (environmental)
challenge for tree crop horticulture is to
improve orchard management practices
that preserve and promote functional
biodiversity to reduce reliance on chemical
inputs including insecticides, herbicides,
fungicides and inorganic fertilisers. A
future vison for fruit tree nutrition will see
increasing efficiencies and more reliance
on sustainable forms of nitrogen to fulfil
the annual nutrient budget. Orchards will
be more biodiverse containing a suite of
inter-row species that:
• provide flowering plants for pollinator
services in spring and attract predatory
insects for biological pest control and
disease resistance
• improve presence and function of
advantageous mycorrhizal fungi and
other soil microbes
• improve soil health and nutrient
cycling and availability.
Consistently producing high quality
fruit with a great story will see future
consumers eat a lot more than one apple
a week and will attract increasing interest
from international markets. Studies have
shown that almost half of all consumers
decide what to buy when they are inside
the supermarket. With the proliferation
of information, the wide range of
influences and influencers and the relative
ease of delivering and accessing this
information, a good news story to tell
such as this one will become ever more
important in the consumer-driven future.
Nigel will be speaking at Hort Connections
on his research on tree crop nutrition
with a specific focus on apples. :afg

PIPS researcher
collaboration with
WSU professor

Bi Zheng Tan

TIA PhD student Bi Zheng Tan, who
works on the PIPS II apple nutrition
project, will head to Washington in
July to collaborate with Washington
State University Professor Lee
Kalcsits. Professor Kalcsits presented
a key note address at last year’s
Hort Connection 2018 conference
on bitter pit disorders in apple
relating to calcium deficiencies.
Bi will work with Professor Kalcsits
to determine how apple calcium
uptake is affected by nitrogen
and potassium fertigation and its
influence on fruit quality. Bi will use
the synchrotron facility in Canada
to obtain a complete picture of cell
structure and cell wall strength in
apple fruit following fertigation
treatments. This will help determine
impact of fruit chemistry composition
on fruit quality attributes such as
firmness or incidence of bitter pit in
apples. Bi has submitted an abstract
to present his research at the 16th
American Society for Horticultural
Science conference in Las Vegas
in July.

About the author: Dr Nigel Swarts,
Research Fellow, Tasmanian Institue
of Agriculture
t: 03 6226 2174
e: nigel.swarts@utas.edu.au
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Beneficial bacteria and chloropicrin
vie for honours at end of second year
By Susie Murphy White

Trunk Diameter mm

Chloropicrin was the standout performer in the first year of a Future Orchards trial of pre-plant
treatments of old apple ground in Manjimup, WA. Pomewest project manager and Future
Orchards front line advisor for Western Australia Susie Murphy White revisits the trial to see
how trees performed in the second year.
A Future Orchards® demonstration site was set up
in 2017, testing the effectiveness of different preplanting treatments when planting Fiero® Fuji onto
old apple ground at Trevor and Carmel Fontanini’s
Orchard in Manjimup in south west WA.
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Figure 1. Average trunk diameter growth from planting in November 2017
through to second leaf April 2019 for the different pre planting treatments.
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It was expected that all these treatments would
improve tree survival rates when planting new
varieties of apples into old apple ground. But it was
thought that the beneficial bacteria and biofumigation
options would be better for soil health.
2018

2019

Mustard & Rocket

Cabbage & Mustard
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Chloropicrin

Beneficial Bacteria

Number of leaders per tree

Figure 2. Stem elongation of each treatment showing the average length of
leaders per tree.
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Year 1 results
Trees on the chloropicrin-treated ground produced
amazing growth in the first year, with the stem
elongation at first leaf six times longer than, and the
amount of leaders on each tree more than double,
that of trees on the other treatments.
The trees on the chloropicrin-treated ground also
had trunk diameters at first leaf that were greater
by more than 5mm compared with the trees on
ground treated with the other products, trees on
which had only small differences between them.

Year 2 monitoring results
2018

2019

Mustard & Rocket

Cabbage & Mustard

Metham Sodium

Chloropicrin

Beneficial Bacteria

Figure 3. Average number of leaders per tree of each treatment comparing
Autumn 2018 and Autumn 2019.
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Old apple ground can harbour apple replant
disease (ARD) which reduces new tree growth and
production by around 20 per cent per annum for
the whole tree’s life. The demonstration site tested
biofumigants as two different mixes of mustard and
rocket (David Grays’ Green Fume), and mustard and
Ethiopian cabbage (PGG Wrightson Seeds BQ Mulch);
a beneficial bacteria product (Serenade® Prime
from Bayer); and the chemical fumigant chloropicrin
(as Rural Telone C-60 applied at 300litres/ha by an
accredited contractor) against the standard grower
practice treatment of Metham Sodium.
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After the second growing season monitoring of the
trunk diameter and stem elongation was undertaken.
This clearly shows which treatments have given
the trees the best start and enabled good growth
u
into the second leaf stage (see Fig 1).
www.apal.org.au
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Treated trees in order of
treatment; Mustard and rocket
(A), Ethiopian cabbage and
mustard (B), Beneficial bacteria
(C), Metham sodium (D),
Chloropicrin (E), April 2019.
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The trees on the chloropicrin-treated
ground still have a larger trunk diameter
by 5mm followed by those on the
beneficial bacteria treatment Serenade®
Prime and then the biofumigant Green
Fume (mustard and rocket).
Stem elongation in the second leaf
was strongest in trees on the beneficial
bacteria-treated ground, followed by
those on the biofumigant mustard and
rocket, then the standard practice of
Metham Sodium and then the chloropicrin,
with least growth on the ground treated
with cabbage and mustard (see Fig 2).
The chloropicrin still had a lot more
leaders than the other treatments (see
Fig 3). These leaders were smaller in
length and diameter, but overall had a
greater shoot length mass than trees
on the other treatments.

A

What is surprising to see is the poor
growth rate of the trees on the Ethiopian
cabbage and mustard (BQ Mulch)-treated
ground. This poor growth rate is seen in
the trunk diameter, stem elongation and
number of leaders per tree.

Soil health

B

C

D

E

Each treatment block was soil tested
and had a free-living nematode (FLN)
test in Autumn 2017 before planting
and after the treatments and planting
in Autumn 2018. The FLN tests show
that the Ethiopian cabbage and mustard
had a higher amount of fungal feeding
nematodes before treatment. After
the biofumigation treatments both
biofumigation treatments had reduced
the fungal feeders, but the Ethiopian
cabbage and mustard ground had
the biggest increase in numbers of
Pratylenchus penetrans (root lesion
nematode) after the treatment in Autumn
2018, and has shown the poorest
growth rate.
ARD is a complex interaction of the
nematodes, fungi, bacteria and microfauna
that slow root growth and function.
www.apal.org.au
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Cabbage & Mustard Nematode Groups Before

Fu2 % fungal
Ba2 % bacterial
Ba1 % bacterial
Pa2 % Plant feeders
Om4/Om5/Ca5
% Ominvores
Ca4 % predators

Cabbage & Mustard Nematode Groups After

Fu2 % fungal
Ba2 % bacterial
Ba1 % bacterial
Pa2 % Plant feeders
Om4/Om5/Ca5
% Ominvores

While biofumigation crops can be used to increase the
beneficial nematodes and control the plant parasitic nematodes
with the release of the glucosinilate gas, it appears our
demonstration has shown the increase in the root lesion
nematodes to slow the growth of the trees on ground treated
with the Ethiopian cabbage and mustard.
The two treatments which have performed well are the
chloropicrin and the beneficial bacteria, showing both
impressive growth in stem elongation and trunk diameter.
Chloropicrin is still out in front at the end of the second year
with more shoots and shoot mass and larger trunk diameter,
while the beneficial bacteria Serenade® Prime is just behind.
What is interesting to note is the difference between the two
biofumigation treatments, and the link to root lesion nematode
and amount of free-living nematodes in the soil treatments
after treatment.

Ca4 % predators

It will be interesting to see whether the trees on the beneficial
bacteria-treated ground outperform the chloropicrin trees in year
three, or whether they all reach equilibrium in the third season.
Figure 4. Nematode feeding groups before and after for Ethiopian
cabbage and mustard treatments.

Chloropicrin Nematode Groups Before

Fu2 % fungal
Ba2 % bacterial
Ba1 % bacterial
Pa2 % Plant feeders
Om4/Om5/Ca5
% Ominvores
Ca4 % predators

Chloropicrin Nematode Groups After

Long term implications
While the chloropicrin treatment has given the trees a good
start by reducing the effect of possible ARD, the biofumigation
and beneficial bacteria treatments have the potential to
improve soil health by improving organic matter, soil biology,
nutrient cycling, water infiltration and holding capacity and
overall microbial activity. Time will tell if the benefits of
improved soil health will enable the trees to become good
producers of quality Fiero® Fuji apples.

Acknowledgement:
Thank you to our suppliers of the products used in this trial; David
Grays, PGG Wrightson Seeds, Bayer and A-Gas Rural. Thank you
to Pomewest for funding the soil and nematode tests, to APAL’s
Future Orchards project, Steve Spark, AgFirst NZ, and to growers
Trevor, Carmel, Joe and Lucy Fontanini for implementing the trial
in their orchard.
Note: This article is an abridged version of the Apples on Apples trial
Final Report. The full report with details of the treatments and methods
is available in the Future Orchards Library on the APAL website. :afg

Fu2 % fungal
Ba2 % bacterial
Ba1 % bacterial
Pa2 % Plant feeders
Om4/Om5/Ca5
% Ominvores
Ca4 % predators

About the author: Susie Murphy White, Pomewest
project manager
Figure 5. Nematode feeding groups before and after for
chloropicrin treatments.
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Trees take off on pre-planting
treatment
By Alison Barber
A decision to treat his soil with chloropicrin prior to replanting to prevent apple replant disease (ARD)
is amply rewarding Kirup grower Rob Tassone with vigorous, healthy trees off to a flying start.
ARD can severely set back new plantings
on old ground, knocking back growth and
production by an estimated 20 per cent
per annum for the whole life of the trees.

Chloropicrin was applied in a two-metre
wide strip to a depth of 350mm four
weeks prior to planting in late
October 2018.

Not willing to throw away that much
production on his south west WA
orchard, Rob had the soil pre-treated last
year when replanting a 2.1hectare (ha)
block from Cripps Pink trees to the higher
coloured Lady in Red cultivar (both
marketed as Pink Lady®).

“Six months after planting I’ve noticed
good overall growth of trees with a
balanced height and side branch
shoots,” Rob said. “I believe the good
growth will make it possible to achieve
25t/ha at third leaf, 35t/ha at fourth leaf
and 60+t/ha by fifth leaf.

Six months after planting, the young
trees, on a mix of M26 and M9 dwarfing
rootstocks, are already a foot over his head.

“Compared to that, there will be no
production from the untreated Modi
until fourth leaf.”

Chalk and cheese

Seventy per cent of the 20-ha orchard
has been replanted over the last decade
as Rob works to boost productivity and
fruit quality.

Modi®

Across the orchard,
trees in
second leaf on a block that was not
chloropicrin-treated are a striking yardstick
for the effectiveness of the treatment.
In the ground a year longer, they are
barely half the height.
“It’s chalk and cheese,” Rob said.
“Replant disorder is a big issue.”
A second block of Modi adjacent to the
first, but planted on land which had lain
fallow for eight years, is doing much
better, further illustrating the impact on
productivity of replanting straight into
untreated or inadequately-treated soil.
“I was using metham sodium, but I wasn’t
getting the effect I wanted,” Rob said.
“I’d seen the trials here and spoken to
the guest speakers from New Zealand
at numerous Future Orchard walks who
would always mention their growers
wouldn’t plant a new block of orchard
without pre-treating using chloropicrin.”
The nursery trees were placed in
coolstore in July at 5-6°C.

A block of Cherry Gala on M106 rootstock
in third leaf is showing fantastic vigour
and already cropping 25t/ha. If not for
some overly zealous chemical thinning,
Rob believes it would have hit 35t/ha.
“Now I have just got to slow them
down,” he said.
“I’d like to keep the area of Pink Lady
apples, but we will move to the higher
coloured cultivars Ruby Pink, Lady In
Red and Rosy Glow. The 25-year-old
Cripps Pink are yielding 80t/ha and still
bringing the returns, but they are harder
to manage to get the colour.”
The new block of Lady in Red has been
planted as single leaders on a vertical
trellis, at 1.25m by 4m spacing for easier
management and access for picking.
“Labour is a high cost so I want a tree
that is easy to get at,” Rob said. “There
is lots of healthy lateral wood, we can

Young trees planted into soil treated with
chloropicrin are well over Rob Tassone’s head
six months after planting.

keep it short and its easy for the pickers
to get to the fruit.”
Rob hopes to see 80t/ha from the
block. “Our costs are increasing and our
margins are narrowing and we can no
longer make do with 60t/ha,” he said.
Hitting that goal will come considerably
sooner than it would have done had the
soil not had the chloropicrin pre-planting
treatment.
“Going forward we will be fumigating
all future replant blocks and using
ARD-resistant rootstock when it
becomes available,” he said. :afg

Alison Barber, Manager, Communications & Media, APAL | t: 03 9329 3511
www.apal.org.au
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IPDM experts, tools and resources

head online for easy access
By Emily Crawford
Integrated pest and disease management (IPDM) is becoming increasingly important to the
Australian apple and pear industry for a range of reasons, including maintaining access to domestic
and international markets. In response, Agriculture Victoria and Hort Innovation have created a
dedicated online Australian Apple and Pear IPDM resource to help growers develop pest-resilient
farming systems.
The new webpage provides objective, expert advice from
a national team of IPDM experts led by Agriculture Victoria
Principal Research Scientist (Invertebrate Sciences) David
Williams. David and his specialist team, located throughout
Australia, seek to provide practical advice, tools and research
information, tailored to Australia’s growing conditions
and orchards.
Information resulting from supporting research, usually
conducted by the contributing experts, is featured in an

easy-to-use format. The team are also developing videos to
complement the information.
An ‘Ask the Expert’ function is provided so growers or service
providers can question how to implement IPDM, seek assistance
in identifying a pest or disease or what to do about it. The
questions can be asked online and an expert will respond
within a day. Photos of the pest or disease, and the damage
symptoms can be uploaded, to help identify the problem.

Grower case studies
Case study orchards with growers using IPDM are underway
and progress is being monitored in each state. Growers will
be sharing their experience, observations and learnings in
monthly updates published on the website.

APPLES AVAILABLE
FOR 2019 PLANTING

Alvina Gala

Important messages from growers so far include:
• We have a lot of tools that generate information, but the
suppliers are not always out on the front line. The users
(decision makers) need to check this information with good
situational awareness to interpret the outputs and advice to
suit their context.

/M26

Granny Smith M26
Cherry GalaTM

/M26

Also growing the tree
variety ANABP 01 /M26

Olea Nurseries Pty Ltd
82 Mitchelldean Rd, Yanmah via Manjimup WA 6258
T: 08 9772 1207 F: 08 9772 1333
E: sales@oleanurseries.com.au
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The new Australian Apple and Pear IPDM site brings together IPDM
tools, experts and information in one evolving online resource.
u

www.apal.org.au
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Australia-wide IPDM experts working on the project
David Williams
Principal Research Scientist - Invertebrate and Weed Sciences in Agriculture Victoria’s
Research Branch, within the Department of Jobs, Precincts and Regions (DJPR).
David is recognised nationally and internationally for his expertise in the development and
adoption of IPDM and currently leads the PIPS IPDM project.

Kevin Dodds
Development Officer, Temperate Fruit in NSW Department of Primary Industries (DPI)
based at Tumut.
Kevin has worked with temperate fruit industries in NSW since 1990 and gained specific skills
in pome fruit IPDM through his work with Dr Colin Bower and Dr Les Penrose from 1990-95
on IPM research and implementation. Kevin has developed considerable practical experience
in apple IPDM through his establishment of a commercial monitoring service at Batlow.

Alison Mathews
Development Officer with the Department of Primary Industries and Regional
Development (DPIRD) in Western Australia, based at Manjimup.
Alison has over eight years’ experience in horticultural research and extension. Alison has
experience developing resistance management strategies through her involvement with
research and development of vegetable crops including management of diamondback moth.

Stephen Quarrell
Research Fellow in Entomology at the University of Tasmania and an Affiliate Scientist
at CSIRO.
Stephen’s research interests include integrated pest management of perennial horticulture
crops including the use of biological control agents, insect chemical ecology and using
technology to better understand issues regarding honey bee health and behaviour.

Paul James
Research, Development and Grower Technical Services Manager with Lenswood
Apples (Lenswood Cooperative), the major producer and marketer of apples grown
in South Australia.
Prior to joining Lenswood Apples, Paul spent 28 years as a temperate fruit specialist at the
Department of Primary Industries and Regions, South Australia (PIRSA), specialising in apple
and pear production.

Peter Nimmo
Senior Experimentalist with the Queensland Department of Agriculture and Fisheries
at the Applethorpe Research Facility.
Peter has over 40 years’ experience in apple pest management research and extension
including roles in developing National Guidelines for Integrated Fruit Production (IFP),
Apple Dimpling Bug, Adaptation to Climate Change, and Management of Mealybugs.
Peter has significant expertise in molecular biology and plant pathology in addition to his
skills in entomology.
www.apal.org.au
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• Relax a bit if everything is going well, but do
not stop doing things properly, and look after the
beneficials that are working in your favour.
• The more chemicals we spray the more damage
we do.
• Observation is the key. Get out into the orchard
and “listen” to what the trees are telling you.
Every time you change the environment you
change a lot of things in the system.
The much-valued ‘pocket guide’ (Pests of Pome and
Stone Fruit and their Predators and Parasitoids – A
pocket Guide) and other useful tools are also available
from the webpage.
The industry guide, Integrated Pest Management for
Australian Apples and Pears is currently being updated
and will be available in 2020.
While the project team are in the early stages of
developing the webpage, we welcome any feedback
from growers and advisers regarding their IPDM
needs. Email your feedback to;
emily.crawford@ecodev.vic.gov.au
Visit the site at extensionaus.com.au/
ozapplepearipdm/home :afg

Acknowledgement
The website is a key component of the IPDM project
(AP16007) funded by Hort Innovation using the Apple and
Pear research and development levy and funds from the
Australian Government. Agriculture Victoria (Department of
Jobs, Precincts and Regions, DJPR) is delivering the project
in collaboration with Queensland Department of Agriculture
and Fisheries, NSW Department of Primary Industries,
Western Australia Primary Industries and Regional
Development, Tasmania’s Institute of Agriculture; and
Lenswood Cooperative.

About the author:
Emily Crawford, Project Officer, Agriculture Victoria
e: emily.crawford@ecodev.vic.gov.au
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IPDM case study orchard
The Smart family at Batlow,
NSW, are participating in
the IPDM project as a case
study orchard.
Each month they work
with NSW DPI Development
Officer Kevin Dodds to
monitor their orchard and
identify ways to improve
their IPDM program.
Reflecting on his mite
program in autumn, Jeremy
Smart said he had sustained
some leaf bronzing in a
couple of blocks as mite
levels were allowed to
reach 80-85 per cent of
IPDM Case Study grower Jeremy
Smart inspecting parasitised woolly leaves infested and predator
aphid bodies.
levels around 30 per cent of
(Photo: K Dodds)
leaves occupied. In hindsight,
he said some of this leaf bronzing could have been avoided
by intervening with a miticide earlier when mite levels were
at around 70 per cent of leaves infested, while still allowing
predators an opportunity to build-up.
For more on the Smart’s case study or to see other IPDM
case study orchard reports around the country visit:
https://extensionaus.com.au/ozapplepearipdm/case-studyorchards.

Leaf bronzing due to two spotted mite infestation on Gala apple leaves.
Next season, if needed, a miticide will be applied slightly earlier (at say
70 per cent leaves infested rather than 85 per cent) in an attempt to
avoid foliage damage, but still encourage predatory mites.

www.apal.org.au
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Good post-harvest hygiene essential

in limiting next season’s fruit
fly populations
By Goulburn Murray Valley Regional Fruit Fly Project
Prioritising post-harvest hygiene strategies over Autumn is critical in protecting next season’s crops
from Queensland Fruit Fly (Qfly) and other pests. Effective post-harvest hygiene ensures fruit fly
eggs, larvae, pupae or adult flies do not remain on the landscape following the harvest of crops.
The collection and destruction of susceptible fruit is essential
in ensuring that eggs and larvae that may be in remaining
fruit cannot mature to the pupa stage and emerge later as
new populations. Fruit flies that have over wintered and
successfully survived the winter months become next season’s
populations and pose a risk to future crops.
The Goulburn Murray Valley Regional Fruit Fly Project is
reminding growers and the community of the importance
of good post-harvest hygiene as part of the successful Area
Wide Management of Queensland Fruit Fly.
Local fruit fly populations typically remain in orchards for a
week or two following harvest before moving on to another
site in search of ripe or ripening fruit. The time immediately
following harvest is when action is required to achieve good
post-harvest hygiene with any remaining fruit either on trees
or the ground becoming a target for infestation.
It is essential to destroy the integrity of unwanted fruit
before the larvae can leave the fruit and pupate in the ground.
Infested fruit containing eggs and larvae can be destroyed
through a range of different methods including:
• Maceration of fruit by crushing or mulching.
• Running fruit eating animals to clean up fallen fruit –
chickens, ducks and guinea fowl eat fallen fruit and scratch
out larvae and pupae from the soil. Commercially, some
growers are having success using various breeds of sheep.
• Around the residence and in urban areas, solarising fruit
by placing it in black plastic bags, sealing and leaving in
sun for a week is effective.

the ground only to re-emerge as a new population of Fruit Fly
in Spring,” Mr Abberfield said.
“Post-harvest hygiene is one component of pest management
and prevention that should be applied as a priority action. By
acting now, high Queensland Fruit Fly populations next spring
can be reduced. That means less fruit fly emerging in spring
and possibly reduced expenditure required by growers in
having to control those traditionally high fruit fly populations,”
Mr Abberfield said.
Other best practice measures, essential to protecting crops
and production outputs include:
• Placement of a biosecurity sign on the front gate reminding
visitors not to bring fruit onto the property as a simple but
useful way to reduce incursions.
• Ensuring workers and contractors do not bring infested
fruit onsite.
• Removal of unmanaged fruit trees within 600m of your crop.
Unmanaged orchards located within Victoria’s Goulburn
Murray Valley that provide a breeding habitat for fruit fly may
be eligible for removal as part of funding available through
the Goulburn Murray Valley Regional Fruit Fly Program.
• Instruct harvesting staff to pull unmarketable fruit from the
plant and crush them to speed decay.
For advice on the management of Queensland Fruit Fly in
Victoria’s Goulburn Murray Valley or for more information on
the application process for the removal of unmanaged orchards
call (03) 5871 9222 or email gmvfruitfly@moira.vic.gov.au :afg

• Freezing fruit until solid (about two days)
• Microwaving fruit for three to five minutes (depending on
quantity).
Goulburn Murray Valley Regional Fruit Fly Regional Coordinator
Ross Abberfield said by applying best practice and undertaking
good hygiene measures in the period post-harvest growers
were minimising opportunities for over-wintering Queensland
Fruit Fly populations next spring.
“In the period following harvest it is important to destroy
remaining fruit to ensure larvae and pupate are not left in
Grower Adrian Conti mulches fallen fruit at his Cobram orchard.

www.apal.org.au
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Heat requirements for flowering

in new pears
By Susanna Turpin, Dr Ian Goodwin and Dr Rebecca Darbyshire
In a follow-up to the previous article, Chill requirements of new pear cultivars (Australian Fruitgrower,
Apr/May 2018), we now look at the climate trends in chill and heat accumulation over the four
growing seasons of 2013-2016 and its effect on flowering in the new pear cultivars ANP-0131
(marketed as Ricō®), ANP-0118 (marketed as Lanya®), ANP-0534, and PremP009 (Piqa®Boo®).
When thinking about flowering and the timing of flowering,
cultivars are often classified according to different winter
chill requirements; high chill cultivars are thought to be
late-flowering and low chill cultivars are thought to be earlyflowering. However, chill is only part of the equation, the
amount of warm temperatures or the heat requirement also
plays an important role.
At Tatura, 2015 was a high chill year, but bud burst was
delayed as heat accumulation in early spring was low (Figure 1).
Conversely 2013 was a low chill year yet due to higher heat
accumulation in early spring, the bud burst period was advanced.
Thus, evaluating the suitability of new cultivars across both
chill and heat requirements is important.

(within the range of 52.8 – 83.3 CP). Leaf drop was at least one
week earlier in PremP009 than the other cultivars. However, leaf
defoliation is not a reliable indicator of the onset of dormancy.
Thus, temperature in the late autumn period when trees
enter dormancy and the early spring period when bud burst
commences are equally important to consider in adaption of
new cultivars to a growing region. For the Goulburn Valley,
chill and heat accumulation have been relatively stable through
winter, the major climate variability is exhibited in late autumn
and in early spring.

Induction and breaking of dormancy

Variation in growing degree hours in early spring seem to have
had a greater effect on flowering time and length than chill.
The similar chill requirement value of 58 chill portions (CP)
obtained for Williams pears in 2015 and 2016, despite a large
difference in chill accumulation, particularly in the late autumn
period, suggests Williams does not go into dormancy until
the start of winter.

Some pear cultivars can open floral buds prematurely in
autumn due to high temperatures or other stress events that
trigger early leaf defoliation following harvest. High autumn
temperatures can then delay dormancy, which also induces
a higher incidence of ‘flower bud abortion’ in pear cultivars.
This subsequently reduces the number of flowers in spring and
results in low pear production. Thus, the timing of dormancy
induction in late autumn is important, not only to accurately
calculate chill requirements, but to determine if climatic
conditions are suitable for induction of winter dormancy.

Whereas PremP009 either went into dormancy earlier or had
a lower heat requirement than Williams since it flowered at
a similar time to Williams despite a higher chill requirement

Scientists are still exploring reliable indicators that show
exactly when dormancy starts. In the absence of knowing the
exact induction date of tree dormancy when chill accumulation

Cultivar response to heat

A.

B.

C.

D.

Trees of pear cultivars a) PremP009, b) WBC, c) ANP-0534 and d) ANP-0118 showing differences in leaf drop and leaf colour in late autumn
(31 May).
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Figure 1: Chill portions (a) and growing
degree hours (b) at Tatura in late autumn for
the four years (2013 to 2016).
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Manipulating bud dormancy and chill
requirement
The main environmental factor controlling dormancy in
fruit trees is bud temperature with both winter rainfall and
overhead sprinkling having the ability to accelerate the
accumulation of chill in fruit trees.
For example, in a trial in Israel, 250 mm of water was needed
in 1992 over five weeks in late autumn to accumulate around
15 CP compared to almost zero CP in the non-sprinkled control.
However, these results are not solely due to evaporative
cooling of the buds and likely involve leaching of water-soluble
plant growth regulators/inhibitors from the buds.
Using plant growth regulators (PGRs) to manipulate apple bud
dormancy under conditions of inadequate winter chilling is a
possibility, but the mechanisms are not yet fully understood.
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Figure 2: Chill portions (c) and growing
degree hours (d) at Tatura in winter for the
four years (2013 to 2016).

The end of dormancy can be determined using the forced
bud method where buds are sampled from the field and
forced to open under conditions of constant temperature and
light. The chill requirement of the cultivar is the amount of
chill accumulated between the assumed induction of dormancy
(calculated by the model) and the end of dormancy (through
observations in forced bud experiments).
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is likely to commence, chill portions are accumulated from an
arbitrary date such as 1 March.
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Figure 3: Chill portions (e) and growing
degree hours (f) at Tatura in early spring for
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Conclusions
Further research to understand the physiological processes
controlling dormancy initiation and release, and the rate of
chill and heat accumulation would help to improve models
of flowering that can be used to determine the suitability of
cultivars to different climatic regions and to reliably predict the
effect of future climatic change. Such knowledge would lead
to better management practices for the application of PGRs to
improve flowering conditions now and under future climates.
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Managing

changing climate
By John Wilton

Orchards worldwide are dealing with the impacts of changing climate. AgFirst’s John Wilton outlines
what current research reveals on how to manage the impacts of milder winters and warmer springs.
In the last article, I reviewed what
growers could expect at orchard level
from climate change.

good published scientific information
available on managing the effects mild
winters on pome fruit dormancy behaviour.

as scab which in spring provides a ready
source of Conidia to infect new tissue in
the spring.

In this article my intention is to focus on
managing the problems milder winters
and higher spring temperatures are likely
to bring. There are a number of locations
around the world where winter chilling
is marginal for pome fruit production. In
the southern hemisphere marginal winter
chilling occurs for pome fruit in southern
Africa, and the southern highlands of
south eastern Brazil as well as the mild
winter parts of Australia such as
Stanthorpe and Western Australia.

Assessing low winter chill

Managing the dormancy and budbreak
problem therefore needs to be a whole
growing season task, rather than just a
leaf fall/dormancy problem and a spring
dormancy breaker application. If at all
possible, excessive mid-growing season
stress needs to be avoided to minimise
the autumn growth flush and
flowering problem.

In the Northern hemisphere Israel,
and lower altitude Northern Africa such
as the Nile Delta area of Egypt are
examples of apple and pear production
in marginal locations. There is a lot of

Symptoms of inadequate winter chilling
include slow and delayed budbreak,
blind wood, particularly where annual
shoot growth is excessively strong. Tree
nutrition, particularly nitrogen deficiency
will also increase delayed budbreak
symptoms and also impact on flower
quality and fruit set.
Summer heat and moisture stress can
induce dormancy mid growing season,
leading to an autumn growth flush and
flowering prior to leaf fall. The effect of
this is to reduce potential flowering
sites for the next crop. The presence of
late flower fruitlets through winter into
spring can also harbour diseases, such

Nitrogen nutrition
High quality apple production is
dependent on careful nitrogen fertiliser
management. Running into harvest,
the tree needs to be on the verge of
nitrogen deficiency for coloured apple
varieties to ensure early high colour
development ahead of optimum maturity
for good storage.
Then, once harvest is over, nitrogen
levels must be built up in the period
between harvest and leaf fall. Foliar
nitrogen, such as urea at 2-3 per cent
concentration applied several times as
leaf fall approaches is an efficient way
to build up levels of nitrogen in the buds.
In locations with a mild winter, soil
temperatures are high enough for active
root growth to continue into the post-leaf
fall period, so post-harvest soil applications
of fertiliser will be readily available to the
tree through the roots at this time. Avoid
applying fertiliser nitrogen until growth
has ceased and the leaves are beginning
to fall because we do not want to prolong
any growth flush that is underway.

This is a typical young tree growing in a
South African location with marginal winter
chilling. Note the predominance of bare
wood and sparse, high-vigour vertical shoots.

40

Fruit set on autumn flowers is often infected
with scab, and these infections can produce
conidia spores ready to infect new growth in
the spring.
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Incidentally, trees with deep green
leaves and poor autumn leaf colours
already have too much nitrogen so do
not need any more.
www.apal.org.au
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FAR LEFT: These Fuji are still making active
shoot growth as harvest approaches. In a
mild climate, growth may continue into early
winter so they may not go into dormancy
early enough to give good spring bud break.

LEFT: These Fuji in the same block as
those pictured far left, were root-pruned the
previous spring. This controlled shoot vigour
and caused terminal fruit buds to form mid
growth season. These trees will have wellripened terminal buds, so will enter dormancy
before leaf fall and receive more chilling
because it can start earlier than on the
vigorous, late-growing trees. Fruitful bud break
will be better than on the trees pictured far
left and it will also be more compressed.

Vigour control
Weakly growing trees which terminate
their extension shoot growth early
perform better than vigorous trees in
locations with marginal winter chilling.
Dwarfing rootstocks perform better
than more vigorous rootstocks in low
chill situations. Some years ago I was
shown a rootstock trial in Cacadu,
Santa Catarina, Brazil, where they were
looking at the influence of different
rootstocks on bud break. I was there in
the winter, so the trees were dormant,
however it was easy to see the impact
of rootstock on bud break by looking at
the amount of blind wood in the trees.
Incidentally, M26 and M9 were only
ordinary in their regularity of bud break
compared to some of the other rootstocks
in the trial.

There is also some evidence from pears
that low chill rootstock cultivars will
influence scion bud break behaviour.
In low winter chill situations, strong
terminal buds have shallower dormancy
levels than lateral leaf buds so when
growth commences these terminal
buds are the first to move, along with
the stronger flower buds. Rapid growth
from these strong terminals, suppresses
lateral leaf bud so in the low chill
situations there can be very strong
apical dominance, some flowers, and
insufficient leaf and side shoot growth
to support the developing fruitlets.
Where strong apical dominance from
terminal shoot growth is a problem,
delayed pruning to a couple of weeks
after growth begins will remove these

problem high vigour shoots, reduce
their growth inhibition effect on the
weaker leaf buds and improve lateral
bud break. This is a very good technique
for minimising blind wood.
Training branches into a slightly pendant
position will improve bud break and
reduce the amount of excessively strong
vertical shoot growth. Even with branch
training there will still be a tendency for
vertical water shoots to occur particularly
if bud break is sparse. Removal of these
upright shoots in the spring may help
increase lateral bud break.
Where excess vigour is a problem,
vigour control techniques such as root
pruning, or girdling, will bring vigour
under control
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Dormancy breakers are very effective tools
for overcoming bud break problems. This
tree has not received a dormancy breaker.
Note the spread of bud and flower stages.

An effective dormancy breaker was applied
to this tree which is in the same block as
the tree pictured left. Note the uniform bud
break and compressed bloom.

Inducing dormancy

could be used to hasten dormancy.
These include:

Trees go into dormancy to avoid
hazardous growing conditions. Leaf
drop and dormancy in deciduous trees
is usually a response to water stress,
or the onset of tissue-damaging cold
temperatures.
In the case of pome fruit growing in cool
temperature climates, the onset of winter
preceded by autumn frosts and falling
temperatures triggers leaf fall and
dormancy. With climate change leading
to warmer temperatures, these cold
signals will become weaker, so dormancy
will be delayed giving the tree a shorter
dormancy period in which to accumulate
sufficient chill units to overcome
endo-dormancy.
Where apple production is carried out in
the sub-tropical climates with insufficient
cold to induce dormancy, it’s necessary
to adopt husbandry practices which
induce dormancy. It is possible to trick the
tree into dormancy by causing defoliation.
In dry climates it may be possible to
manipulate of soil moisture levels to
stress the roots to hasten leaf fall and
dormancy, or at least to shut down active
vegetative growth. For good bud break
response in the spring, buds need to be
fully developed at the time of leaf fall,
so active shoot growth needs to be shut
down well before leaf fall. There are a
number of husbandry practices which

AUSTRALIAN FRUITGROWER Winter 2019

• Trunk girdling
• Root pruning
• Chemical defoliant
• Growth regulators
In the nursery industry, chemical
defoliants are widely used to defoliate
trees prior to lifting so there is quite
a lot already known about the use of
defoliants on pome fruit. The tricky
point is their timing relative to bud
development stage. The objective of
a dormancy induction program is to try
and compress leaf fall and dormancy
period so that in the spring, bud break
and flowering will be compressed too.

Dormancy breakers
Where pome fruit production is carried
out in locations with marginal conditions
for satisfying dormancy requirements,
the use of chemical dormancy breakers
is standard practice. Even in locations
where there is adequate winter chill,
dormancy breakers are often used to
compress blossom. Crop management,
particularly in regard to thinning and
harvest, is much easier if most of
the fruit on the tree is at a similar
phenological stage.
There are now a wide range of
dormancy breakers available.
www.apal.org.au
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Dormancy breaker response in the tops of
these trees has been poor. This may be due
to inadequate spray coverage, but could also
indicate that application was too early.
u

The trick is understanding their timing
relative to anticipated bud break, suitable
weather conditions for application and
required water rates necessary for
satisfactory coverage. Some products
have a fairly slim margin between
efficiency and phytotoxicity so good
application technique is critical for a
satisfactory result.
The biggest problem we see with
dormancy breakers is premature
application timing leading to irregular
bud break response. Dormant buds need
to have come out of endo-dormancy
and have already progressed to an early
bud swell stage to become responsive.
When dormancy breakers have been
applied too soon only the most advanced
buds respond. These are usually the

www.apal.org.au

This is the lower portion of the tree shown pictured left. Bud break is much more advanced,
possibly due to much better spray coverage.

terminal buds, and strongest floral buds.
In this situation, blossom periods are
extended rather than compressed. There
is very little response from axillary buds
on one-year old laterals when dormancy
breakers are applied too soon.
Spray coverage and speed to drying
will also affect response so thorough
spray coverage is necessary. Poor spray
coverage often shows up as weak
response in the upper tree. In some
locations, weak upper tree responses
may also be an indication of premature
timing if that upper tree bud development
is less advanced than in the lower tree.
Calm, moderately slow drying conditions
at the time of application tend to give
the best results for hydrogen cyanamide
dormancy breakers.

The surfactant plus nitrogen fertiliserbased products appear to require a period
of relatively high ambient temperatures
following application, as was necessary
with the old DNOC plus oil dormancy
breaker sprays which can no longer be
used. For these products part of the
response mechanism appears to require
increased respiration within the bud
following application. These products
possibly behave in a similar manner to
oil, by sealing the bud to allow a build-up
of CO2 levels within the bud leading to
bud break.
Some of these products also have a
slim margin of safety in which case
there needs to be careful spray nozzle
calibration to minimise any zones of over
u
spray in the canopy.
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These Royal Gala have responded
well to a dormancy breaker. Bud
break is a little weaker in the
upper tree. This could be coverage,
or may indicate that some of the
upper tree buds were not ready
to respond yet.

Bud break in this variety is usually a week or so later than
Royal Gala. It was sprayed with the Royal Gala in photo
on left, and only the buds in the lower tree were ready to
respond. As these are smaller than the Royal Gala, the
failure of the upper tree to respond is unlikely to be due
to poor spray coverage. It is a bud stage problem. Optimum
dormancy breaker application timing needs to be worked
out for each cultivar and rootstock combinations.

Dormancy breaker response for some
products may be poor if they were
applied in windy fast-drying conditions.

Apple growers,
d
on’t g
amble
don’t
gamble
with fr
osts.
frosts.

It is sometimes difficult to determine
if poor upper tree response is due to
timing or spray coverage. If it’s a timing
problem, axillary buds on one-year
laterals in the lower tree, where spray
coverage was good, will also show
indications of poor responses.

Extreme temperature ranges
stay.. That means
are here to stay
managing frost risk to avoid
devastating losses.

Timing tools
With good climate data using one of
the better chill unit models, such as daily
positive chill units, to determine when
about 75 to 85 per cent of the chill unit
requirement has been met, followed by
some heat unit accumulation, it should
be possible to model the application
timing window.
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bossthefrost.
bossthefrost.com.au
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Buds usually enter dormancy before leaf
fall occurs, so as long as active shoot
growth has ceased, many buds on the
tree will already have become dormant.
This being the case, it’s not necessary
to wait for leaf fall before starting the
chill unit model.
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Another approach used by some growers
is to observe the behaviour of other
deciduous species with earlier bud break
behaviours. Once the dormancy breaker
application dates have been benchmarked
against bud break in these earlier bud
movement species, sprays are applied
when the benchmark species bud break
reaches the appropriate stage.
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Future orchard planning
Property elevation and aspect will affect
micro-climate. High elevations generally
experience more chilling than low
elevation. Cloud and fog levels over
the dormant period will lift chilling hours
by reducing the level of solar radiation
reaching the buds. Fog is a very
important contributor to chilling hours
in the central valleys of California and
Chile as well as some high-altitude pome
fruit growing areas in the tropics.
South and southeast-facing slopes
accumulate more chill than those facing
the north and west. Plant alternative
crops such as citrus or avocados, which
need warmer winter conditions than
pome fruit, on the warmer slopes and
plant the latter on the colder, southfacing slopes.
In the long term, plant breeding
will probably solve some of the crop
adaptability problems associated with
climate change by developing rootstocks
and cultivars with less chilling requirement.

:afg

About the author: John Wilton,
Horticultural Consultant, AgFirst,
New Zealand
t: +64 6872 7080
www.apal.org.au
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Why be jack of all trades
when you can be master of one?
By Gordon Donovan
Running an agricultural business often means being a jack of many trades - an orchardist one
minute, a plumber or mechanic the next and an accountant or market analyst by the end of the day.
Some of these tasks require skills that come easily, others
might be hard to master, frustrating or just plain tedious and
time consuming.
Have a think about what you do on a daily basis and how often
you feel stretched too thin or your attention is taken away from
your core role or skill set by tasks outside the scope of your
expertise or interest. What is the cost of this work unfinished
or delayed?
In many cases, there may be an opportunity to outsource/
offshore these tasks and even though the need to identify
someone to take on the task and brief them may seem daunting,
in the long run the gains from being able to focus on what
you do best may more than repay the effort and additional cost.

Outsourcing and offshoring
Outsourcing refers to the contracting out of an entire business
function, a project, or certain activities to an external provider.
The term entered the business lexicon in the 1980s. In the
second half of the 20th century, as companies tended to grow
larger and skills were required to be more and more specialised,
companies found that external providers were often able to
get work done faster and more efficiently owing to skills they
possessed. This led to more hiring of external providers to
manage business functions and projects where specialised
skills were required.

Towards the end of the twentieth century, with improvements
in shipping technology and telecommunications infrastructure,
it became increasingly efficient to get work done in other
geographical locations, especially in developing countries where
wages are lower. This practice came to be known as offshoring.

Outsourcing versus offshoring
There is sometimes confusion about outsourcing, versus
sending work offshore (offshoring). Outsourcing refers to
an organisation contracting work out to a third party, while
offshoring refers to getting work done in a different country,
usually to leverage cost advantages.
Whilst it's possible to outsource work but not offshore it; for
example, hiring an outside law firm to review contracts instead
of maintaining an in-house staff of lawyers. It is also possible
to offshore work but not outsource it; for example, a Dell
customer service centre in India to serve American clients.
Offshore outsourcing is the practice of hiring a vendor to do
the work offshore, usually to lower costs and take advantage
of the vendor's expertise, economies of scale, and large and
scalable labour pool.

Comparison
There are several reasons for companies to both offshore and
outsource. Over the last few years it’s become even bigger as
the list of goods and services that companies outsource have
expanded into key parts of a business or even core competencies.

Comparison chart
Offshoring

Outsourcing

Definition:

Offshoring means getting work done in a
different country.

Outsourcing refers to contracting work out
to an external organisation.

Risks and criticism:

Offshoring is often criticised for transferring
jobs to other countries. Other risks include
geopolitical risk, language differences and poor
communication.

Risks of outsourcing include misaligned
interests of clients and vendors, increased
reliance on third parties, lack of in-house
knowledge of critical (though not necessarily
core) business operations.

Benefits:

Benefits of offshoring are usually lower costs,
better availability of skilled people, and getting
work done faster through a global talent pool.

Usually companies outsource to take
advantage of specialised skills, cost efficiencies
and labour flexibility.

www.apal.org.au
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Cost-savings and
less risk at Bellevue
Profile: Nick Russo
Position: General Manager
Business: Bellevue Orchard and Summer Snow Juice
Size: 17 hectares
Outsources: Accounting and bookkeeping services
Nick Russo joined the family business almost 10 years ago
after working in electronic design and interactive media.
He has a love for systemisation and efficient use of technology and recognised the business had no oversight into
their accounting practices and understanding their cash
flow or financial positioning.
“When I first came into the business everything was
manual – we were writing hand dockets, there were no
product codes in use and cloud accounting hadn’t quite
taken off,” Nick said.
“Our bookkeeper was part-time and no one else in the
business had much oversight or understanding of the
accounts. Then she became unwell and I realised we
needed to do something to manage the risk of only
having one person with that knowledge and expertise
in the business.”
Nick wanted to ensure he had a good financial understanding
about what was happening in the business and decided to
automate their systems wherever possible. So, in a bid to
manage the risk, reduce their number of touch points and
get a grasp of the accounting and business systems, he
engaged the team at Slate Accounts to assist.
“I knew there had to be a better way of doing things but I
didn’t really know where to start or how to implement and
use the systems available,” Nick said.
“I initially worked with Slate Accounts to select the right
set of tools for automation and accounting and later they
helped focus on understanding our budgeting and forecasting
processes. The upfront cost can often feel daunting but it
becomes cheaper in the long run – if people are entering
things twice it makes me upset,” Nick said.

“

The suite of apps we use do the

administrative work of three full-time

employees, which has allowed our office
staff to stay the same size despite a

seven-fold increase in production output.
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Nick Russo, General Manager, Bellevue Orchard and
Summer Snow Juice, found outsourcing accounting
expertise delivered significant cost efficiencies.

Nick used new technology developments to his advantage
and uses a range of off-the-shelf applications, as well as
software he writes himself which has led to significant cost
savings. “The suite of apps we use, do the administrative
work of three full-time employees, which has allowed our
office staff to stay the same size despite a seven-fold
increase in production output.”
Currently, Bellevue Orchard employ an in-house bookkeeper
who manages the day-to-day tasks. She has a relationship
with their off-site bookkeepers, Slate Accounts who do
payroll and the Business Activity Statement (BAS) which
leaves their accountant to complete the top-level work and
tasks of greater importance.
“I’ve found this is a more cost-effective model as I’m
paying each resource for their level of expertise – I’m not
prepared to pay an accountant $120 an hour for something
a bookkeeper can do,” Nick said. “On the other hand, if I
decide to switch accountants, I have two other resources
already across our systems that can step in in the interim.”
Nick also wanted someone to sit between their accountant
and the business who could recommend the latest and
most efficient technology – which is why he decided to
outsource to Slate Accounts, who have an office in
Melbourne and India.
“We were using MYOB and Michael from Slate Accounts
mentioned Xero to me, so I researched the system, spoke
to others and went back to Slate to implement,” Nick said.
Cloud-based accounting software, such as Xero, is widely
accessible and user friendly and has the functionality to
process data that is automatically fed into the system and
returned to the user. These automated features mean a
business can receive an invoice via email that will then
feed into their accounting software, the accounts person
then just needs to review the details and approve before
payment is made.

www.apal.org.au
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“

Outsourcing doesn’t mean signing a

contract and then forgetting about it.

You have outsourced the work but don’t

”

abdicate the responsibility.

Cost savings, process efficiency, access to a different or limited
source of labour are some of the top reasons, however many
organisations don’t achieve what they believed they would
through outsourcing. With this in mind, below is a short
overview of some of these key success factors and how they
can improve your success and satisfaction with outsourcing.

Develop a strong contract strategy

Why does it go wrong?

Service level agreements should clearly state your expectations
of the level of service delivery and give unambiguous methods
of measurement, which all parties clearly understand.
This should be created by negotiation for a clearer understanding
between the parties and ensuring that delivery is practical.

• Outsourcing the wrong products or services, or for the
wrong reasons to the wrong supplier.
• Suppliers underbid the contract either because they
didn’t fully understand the requirements or deliberately
to win a tender.
• Unclear objectives or specification between the parties.
• Price changes over the period of the contract that were
not considered.

Does your contract strategy motivate your supplier to provide
a good responsive service and continuously improve? Ensure
you have pricing mechanisms to stop the price from spiralling
out of control. A common refrain is: “I used to get the job
done, now I get a quote.”

Don’t ignore the implementation
You will need a thorough project plan, which shows what you
and the supplier need to do, including communication with
employees and other stakeholders which includes customers.

• Risks are not thoroughly analysed and mitigated.

Manage the contract and the relationship

• The contract and relationship are not managed.

Starting at implementation, the most successful contracts are
proactively managed to ensure they are not only good on day
one but continuously improve instead of stagnating or even
degrading. Outsourcing doesn’t mean signing a contract and
then forgetting about it. You have outsourced the work but
don’t abdicate the responsibility.

How can it go right?
Be sure you’re outsourcing the right products or services for
the right reasons. Identify what success looks like and whether
the market can deliver it better than you can.
You will also need to understand your objectives in outsourcing.
Are they to reduce costs, increase service levels or flexibility,
reduce time to market, gain expertise you don’t have or simply
to get people off the books? And, are these objectives and
the targets you’ve set realistic?
A key driver for outsourcing is often to save money.
Unfortunately, very few companies thoroughly investigate the
savings claims made by suppliers and understand if these are
possible within their organisation. Remember that you are now
contracting to a supplier that needs to make money. That will
likely be their key motivator.

Don’t forget an exit strategy
And finally, give some thought up front to what you will do if
it all goes wrong. Have you built in the ability to terminate the
contract? If the service being outsourced is critical then do
you have a good runner up service provider who could step
in or could you take it back in-house?
Outsourcing is often selected on the basis of a gut feel or
other subjective reasons, what is needed is a clear strategy as
to why you are outsourcing, the benefits (and risks) you will
receive, a contract management plan and finally a contingency
if it doesn’t work. :afg

Investigate suppliers
Once you’re clear about your objectives you can source
suppliers who should also be aligned with your business’
goals now and in the future and their company culture should
be one that you can work with. This requires a thorough
investigation of the supply market’s existing and potential
capabilities and some open discussions.
www.apal.org.au
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Gordon Donovan, Intelligent Spend Evangelist, SAP Ariba
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Lack of systemic impact of ARD
has lessons for management
Gordon Brown reviews German research on apple replant disease highlighting the importance of
treating for this disease when planning a new orchard.
Replant disease is a debilitating soil problem affecting most
orchards around the world when they are replanted. Symptoms
normally affect the entire orchard and include slow, uneven
growth and poor tree performance. Due to the general nature
of replant disease, it is easy to be unaware that it is present,
or to blame the rootstock or nursery for poor tree performance.
Replant disease affects most fruit crops including both Pome
and Stone fruit.
It is commonly accepted that there are two forms of replant
disease; specific and non-specific. Specific apple replant
disease only affects apples when they are planted after apples.
Non-specific replant disease affects apples that are replacing
other fruit crops, such as stonefruit. Non-specific replant
disease is often associated with nematode activity although
fungi can also be involved.

The ramifications of replant disease need to be considered in
light of modern trend of rapid orchard replacement. Forty years
ago, orchards were replanted every 20-50 years, with a tree
density of around 600 trees per hectare (ha) or less. Modern
orchards are potentially being replaced every 10-15 years,
with up to 3,000 trees/ha. Considering the cost of replanting
is over $60,000/ha, it is essential to have high early returns
for the economic viability of the orchard and replant disease
makes this task difficult.
In glasshouse trials in the 1990s, using soils from ten
Tasmanian apple orchards, it was found that they all had apple
replant disease, which halved the rate of growth of young trees
and reduced the root volume to a third that of healthy trees.
In these trials it was found that incorporation of antibiotics
into the soil completely overcame apple replant disease
indicating that a bacteria or actinomycete was responsible for
the problem. As most Tasmanian apple soils are acidic it was
decided to add lime to disrupt the soil microbiological ecosystem,
allowing a new ecosystem to establish after treatment. It was
found that incorporation of 10t/ha of hydrated lime into the
soil overcame apple replant disease and this treatment is now
used extensively, instead of soil fumigation, at Tahune Fields
Nursery where the field trials were originally conducted.
German researchers Maik Lucas, Alicia Balbin-Suarez. Kornelia
Smalla and Doris Vetterlein have recently reported on their pot
trial research into apple replant disease. In their research report,
Root growth, function and rhizosphere microbiome analyses
show local rather than systemic effects in apple plant response
to replant disease soil, the authors highlight that it is not known
if apple replant disease can be transmitted systemically in a
tree, infecting healthy roots from infected roots. Their
research aims at studying movement of the disease within the
vascular system as well as the impact of apple replant disease
on soil nutrient uptake and transportation within a tree. In
addition, DNA fingerprinting of the roots is used to identify
the probable cause of apple replant disease in their test soil.

Method

The study used root systems split between two soil treatments to
allow the growth of the roots in the soil to be physically observed and
measured without removing the roots from the soil.
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This recent German research studied apple replant disease with
the use of split root systems. This is where the root system
of a young disease free, tissue cultured M26 apple tree was
split in two and each half grown in different pots. Here the
pots were a handmade rectangular design where one side
was clear perspex allowing for the growth of the roots in the
soil to be physically observed and measured without removing
the roots from the soil. For a single tree each pot was filled
with apple replant affected soil, the same soil that had been u
www.apal.org.au
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1,000
-ARD
+ARD
Control

u

sterilised or soil that had never had apples grown in it. In
addition, some trees had one pot with apple replant affected
soil and the other pot had soil without apple replant disease.
This allowed for observing the impact of apple replant disease
on tree and root growth and systemic movement of the disease and nutrients within the tree.

Results and Discussion
In this trial apple replant disease halved the rate of growth of
roots (-ARD/-ARD vs +ARD/+ARD, Figure 1) suggesting that
the soil in this trial was only displaying mild symptoms of apple
replant disease compared to the Tasmanian trials where more
severe root growth reduction was observed. This was mirrored
in the shoots where apple replant disease caused a 30 per
cent reduction in shoot weight. These results demonstrate
the negative impact of apple replant disease on young tree
growth and its ability to rapidly fill the space available to it.
Importantly, when half the root system was grown in sterile
or virgin soil the growth of roots in the chamber with apple
replant disease was markedly improved and shoot growth
returned to normal, similar to that of growth in the clean soil.
This demonstrates that the impact of apple replant disease on
root growth is not systemic and it does not move from affected
roots to roots growing in clean soil through the vascular system
of the tree. It also shows that the tree was able to fully utilise
the roots growing in clean soil such that compensatory growth
was encountered eliminating apple replant disease symptoms
from the above ground portion of the trees.
This means that when infilling an existing orchard using clean
soil in the planting hole will allow for rapid growth of the new
tree. This also explains why fumigation of the new planting
row, leaving the between row space unfumigated is an effective
treatment against apple replant disease in old orchard blocks.
Care needs to be taken however as this trial also identified
that contamination of clean soil with 5 per cent infected soil
imparts apple replant disease on the new tree so avoid mixing
clean soil with infected soil when replanting.
By using radioactive nitrogen fertiliser in the split root system,
it was found that nitrogen uptake from clean soil was about
double that of infected soil despite a similar root volume. The
reason for this inefficiency of nutrient uptake and translocation
from apple replant affected roots could not be explained in
these trials. However, practically, focus on ensuring adequate
fertiliser is added to the treated soil rather than infectious soil.
When fertilising a recently replanted orchard where soil was
strip fumigated fertiliser application should be on the fumigated
strip to ensure efficient fertiliser uptake.
DNA fingerprinting of the rhizoplane on the surface of the
roots identified that streptomyces (a bacterial actinomycete)
was the dominant species associated with apple replant
disease. This is consistent with the findings in Tasmania
that antibiotics control apple replant disease.
www.apal.org.au
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Figure 1. The impact of apple replant disease on root growth of M26
rootstocks with roots split between two pots. +ARD = apple replant
soil, –ARD = sterilised apple replant soil, Control = virgin soil.

Take home messages
1) Apple replant disease is a global problem which reduces
the early productivity of apple trees after replanting.
2) Apple replant disease in Australia can reduce the roots of
apple trees to a third of trees growing in healthy soil and
shoot growth can be halved.
3) Apple replant disease is not systemic so cannot move from
affected soil to healthy soil through the tree root system.
4) Due to the non-systemic nature of the disease it is not
necessary to treat the entire orchard floor prior to replanting
but enough soil should be treated to ensure healthy
growth of the trees.
5) Mixing contaminated soil with treated soil results in apple
replant disease so avoid accidental mixing of treated soil.
6) Efficiency of nutrient uptake is impaired from apple replant
disease affected roots so apply fertiliser to treated soil areas.

Further reading
Australian Fruitgrower June 2009, vol 3/issue 5 pages 16-19
HRDC (HIA) final report Project Number AP970005 A study of apple
replant Syndrome. :afg

Recommended reading
See Beneficial bacteria and chloropicrin vie for
honours page 30 and Trees take off on pre-plant
treatment page 33.

About the author:
Dr Gordon Brown, Director, Scientific Horticulture Pty Ltd
t: 03 6239 6411
e: gordon@scientifichorticulture.com.au
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International apple and
pear research update

R&D

Compiled by Dr Gordon Brown

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.

Nursery

Graft compatibility
Brazil: Rocha and Abbe
Fetel pears are only partially
incompatible with Quince C
rootstocks such that they
show good performance
eight years after planting.

New dwarfing rootstocks
China: Comparing 5 dwarfing
rootstocks with M26, three
new dwarfing rootstocks
showed excellent compatibility,
small productive trees, high
percentage of large fruit,
early bearing, and excellent
fruit quality.

Top worked tree
hormones
Top worked apple trees have
lower levels of foliar GA3,
auxins and cytokinins and
elevated levels of abscisic acid.

Production

Inefficient deep irrigation
China: Using isotope
technology the majority of
water uptake in a 5 year old
dwarf apple orchard occurs in
the top 40cm of the soil making
deep irrigation inefficient.

Red colouration
China: The genes activated
by low temperatures that
stimulate red colouration in
apple have been identified.

Easing water stress
Iran: Titanium or Silicone
dioxide nano particles applied
in irrigation water prior to
ceasing irrigation of pear trees
increased their resistance to
subsequent water deficit.

Fertigation
Romania: Fertigation of apple
trees increases yield and fruit
weight but not necessarily
fruit dry weight, sugars or
firmness.

Trunk injection
fertilisation
Egypt: Foliar applied fertiliser
or trunk injections improved
growth, yield and fruit quality
of pear trees compared to
soil applied fertiliser. Generally,
trunk injection was superior
to fertigation.

Robotic on tree fruit
sizing
USA: A 3D machine vision
system has been developed
to not only estimate apple
tree crop load but also average
fruit size on the trees.

Prunings for energy
Poland: The energy captured
by bailing apple prunings
is greater than the energy
consumed making bailing of
prunings an attractive source
of energy for local markets,
contributing to renewable
energy production.

Fruit thinning

Weeds and nitrogen

Brazil: Metamitron is an
effective post bloom thinner
of apple trees.

Brazil: The use of herbicide
strips instead of mowing in
apple orchards increases
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nitrate nitrogen 20cm deep
in the soil allowing for tree
uptake although risking
leaching into the sub soil.

Don’t overwater trees
Turkey: Water stressed
‘Cripps Pink’ apple trees
have lower yield with
elevated soluble solids
while overwatering trees
also lowers yield compared
to optimally watered trees.

Biochar against
greenhouse gases
Japan: The surface application
of biochar to orchard soils
has no impact on N2O
greenhouse gas production
from the soil caused by
fertiliser application.

RDI and pear quality
Colombia: Regulated deficit
irrigation (25 per cent water
requirement) of pear trees
during the period of maximum
fruit growth had no impact
on yield or quality of fruit.

Melatonin induced
parthenocarpy
China: Melatonin application
to pear trees induces
parthenocarpy (fruit
development without seeds)
by promoting GA biosynthesis
along with cell division and
mesocarp expansion.

Potassium and fruit
quality
China: Potassium fertiliser
increases fruit weight, calcium
content and sugar levels.

Pests & diseases
Systemic acquired
resistance
China: Postharvest dipping
of wounded pears in
benzothiadiazole, a stimulator
of systemic acquired
resistance, reduces the
incidence of postharvest
disease in wounded tissue.

Pythium ultimum root rot
USA: The genetics of M9
susceptability to Pythium
ultimum root rot compared
to resistant M935 roots has
been identified.

Apple Replant Disease
Germany: By growing trees
with some roots in pots with
apple replant soil versus
some roots in sterile soil has
shown that replant disease
is not systemic and cannot
move from affected roots to
sound roots.

Codling moth control
Croatia: Cydia pomonella
granulovirus application
provided 78–95 per cent
control of codling moth
compared to 96-97 per
cent control with pyrethroid
insecticides (deltamethrin,
beta cyfluthrin and
alpha-cipemetrina).

Postharvest

Detecting mealy apples
Italy: Aquaphotomics (NIR
spectroscopy) can be used to
non destructively detect mealy
or crisp and juicy apples
regardless of cultivar.
www.apal.org.au

QUIZ & CROSSWORD
Calcium lactate maintains
apple quality
Pakistan: 2 per cent calcium
lactate applied to apples after
harvest preserved fruit quality
compared to the untreated
control for 3 months of cold
storage.

Watercore detection
China: NIR spectroscopy
combined with an electronic
nose provides an accurate
and reliable method for
detecting watercore in apples
with a high rate of accuracy.

and antioxidant capacity
compared to coarsely ground
fibre.

Rapid cooling required
China: Rapid cooling of late
harvested ‘Yali’ pears reduces
the incidence of internal
browning after storage.

Postharvest rot control
China: Apples dipped in 1g/L
phlorizin, a natural compound
found in apples, had induced
improved resistance to grey
mould fruit rot.

Early spot detection

Inhibiting flesh browning

France: NIR images can be
used for early identification
of black spot infection of
apple leaves.

China: Cysteine application
to fresh cut apples reduces
flesh browning through
inhibition of polyphenol
oxidase and enhanced
antioxidant capacity.

Marketing fraud
United Kingdom: Validation
of authenticity of apples
using portable spectroscopy
equipment demonstrated the
method accurately validated
apple cultivar 94 per cent of
the time and organic status
66 cent of the time.

Apple nectars preferred

Polyphenols and fruit
storage

China: Finely ground apple
fibre has improved swelling
power, water solubility,
nutrient absorption capacity

Brazil: Apple juice nectars
(50 per cent to 33 per cent
juice mixed with sweet water)
were preferred to pure juice
by a sensory panel of tasters.

China: During apple storage
the levels of polyphenols
decrease and 1-MCP treatment
helps to maintain the levels
of these compounds.

QUESTION 1:

QUESTION 4:

(True or False):
“Bast” is plant fibre collected
from the inner bark of some
plants.

The Upright Fruiting Offshoots
(UFO) system of fruit tree
training was developed
specifically for which crop?

QUESTION 2:

A: Apples.
B: Cherries.
C: Peaches.
D: Pears.

What is the technique most
often used for clonal apple and
pear rootstock propagation?
A: Seed raising.
B: Division.
C: Layering.
D: Budding.

QUESTION 3:
What is another name for the
old Canadian apple variety,
Fameuse?

Iran: Measuring sound
transmission within an apple,
using piezoelectric equipment,
is able to detect bruises and
determine bruise size.

Up online

Improved apple fibre

Greg’s Quiz

Detecting bruises

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

Crossword
2

1

3

4

5

6

7

8

QUESTION 5:
Cornell University is famous
for its fruit tree research
programs. In which State
of the USA is it found?
A: California.
B: Pennsylvania.
C: New York.
D: New Jersey.

A: Autumn Apple.
B: Rain Apple
C: Storm Apple.
D: Snow Apple.

9

10

11

ACROSS
2. Good post-harvest practice for dealing with unwanted fruit (8)
5. Tops APAL’s priorities with new government (7)
7. Brand of apple promoted in Hong Kong pilot (5,4)
8. Ladycroft Orchard places high value on ________ diversity (6)
9. Best performing pre-plant soil treatment in WA trial (12)
11. A practical resource on the new IPDM website (4,7)

DOWN
1. German research found apple replant disease is not ________(8)
3. Most important nutrient for fruit quality management (8)
ANSWERS: Q 1 – True (used most famously in hemp and flax ropes
or cloth). Q 2 – C: Layering. Q 3 – D: Snow Apple.
Q 4 – B: Cherries. Q 5 – : C: New York.

www.apal.org.au

4. Name of quad-bike-mounted sensor that counts fruit (12)
6. SWP workers can now stay for ________months (4)
10. Given to WA growers to encourage ongoing starch testing (6)
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