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Horticulture Innovation Australia Limited (Hort Innovation) makes no representations and expressly disclaims all
warranties (to the extent permitted by law) about the accuracy, completeness, or currency of information in this
milestone report.

Users of this final report should take independent action to confirm any information in this final report before relying on
that information in any way.

Reliance on any information provided by Hort Innovation is entirely at your own risk. Hort Innovation is not (to the extent
permitted by law) responsible for, and will not be liable for, any loss, damage, claim, expense, cost (including legal costs)
or other liability arising in any way (including from Hort Innovation or any other person’s negligence or otherwise) from
your use or non-use of the final report or from reliance on information contained in the milestone report or that Hort
Innovation provides to you by any other means.

The professional analysis and advice in this report has been prepared by ACIL Allen for the exclusive use of the party or
parties to whom it is addressed (the addressee) and for the purposes specified in it. This report is supplied in good faith
and reflects the knowledge, expertise and experience of the consultants involved. The report must not be published,
qguoted or disseminated to any other party without ACIL Allen’s prior written consent. ACIL Allen accepts no responsibility
whatsoever for any loss occasioned by any person acting or refraining from action as a result of reliance on the report,
other than the addressee.

In conducting the analysis in this report ACIL Allen has endeavoured to use what it considers is the best information
available at the date of publication, including information supplied by the addressee. ACIL Allen has relied upon the
information provided by the addressee and has not sought to verify the accuracy of the information supplied. If the
information is subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and
conclusions as expressed in this report may change. The passage of time, manifestation of latent conditions or impacts of
future events may require further examination of the project and subsequent data analysis, and re-evaluation of the data,
findings, observations and conclusions expressed in this report. Unless stated otherwise, ACIL Allen does not warrant the
accuracy of any forecast or projection in the report. Although ACIL Allen exercises reasonable care when making forecasts
or projections, factors in the process, such as future market behaviour, are inherently uncertain and cannot be forecast or
projected reliably. ACIL Allen may from time to time utilise artificial intelligence (Al) tools in the performance of the
services. ACIL Allen will not be liable to the addressee for loss consequential upon the use of Al tools.

This report does not constitute a personal recommendation of ACIL Allen or take into account the particular investment
objectives, financial situations, or needs of the addressee in relation to any transaction that the addressee is
contemplating. Investors should consider whether the content of this report is suitable for their particular circumstances
and, if appropriate, seek their own professional advice and carry out any further necessary investigations before deciding
whether or not to proceed with a transaction. ACIL Allen shall not be liable in respect of any claim arising out of the
failure of a client investment to perform to the advantage of the client or to the advantage of the client to the degree
suggested or assumed in any advice or forecast given by ACIL Allen

Horticulture Impact Assessment Program 2024-25 — 2026-27 is funded by Hort Innovation. This multi-industry project is a
strategic levy investment in the Hort Innovation Almond, Apple & Pear, Avocado, Banana, Blueberry, Cherry, Citrus, Dried
Grape, Lychee, Macadamia, Mango, Melon, Mushroom, Nursery, Olive, Onion, Papaya, Passionfruit, Persimmon,
Pineapple, Pistachio, Potato — Fresh, Potato — Processing, Raspberry and Blackberry, Strawberry, Summerfruit,
Sweetpotato, Table Grape, Turf, and Vegetable Funds
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AP19003 Advancing sustainable and
technology driven apple orchard
production systems

Kevin Sanders
Table 1 AP19003

Stakeholder Kevin Sanders
Business Sanders Apples
Location Yarra Valley, Victoria

Hort Innovation coordinated a production research program (AP19003) to investigate the physiological
mechanisms and develop practical tools to support improved orchard design and crop load management. The
overarching goal was to enable apple orchards to more consistently produce high-quality yields that meet
market expectations, even under increasingly variable climate conditions.

Crop load management involves achieving the optimal ratio of fruit to tree resources. This includes balancing
fruit numbers with factors such as tree size, age, and carbohydrate reserves, in order to maximise yield
without compromising fruit quality.

The project also explored new technologies to support orchard productivity. One of the key technologies
trialled was the Green Atlas Cartographer —a commercial mobile sensing platform capable of measuring in situ
fruit and tree parameters. The Cartographer was used to establish orchard-specific crop load relationships by
assessing fruit size, quantity, and light interception.

The aims of the investment were to support:

— investigating the dynamics of fruit position and light exposure on colour development, sunburn damage,
fruit quality and floral initiation using the Sundial experimental orchard and technology such as LiDAR
combined with solar position and light extinction models

— exploring the physiological mechanism (e.g. chemical signals) for observed impacts of high crop load on
floral initiation and flower development, and the subsequent season(s) fruit size, assimilation, and
translocation of carbohydrate to fruit

— developing a rapid orchard assessment tool using sensing technologies (e.g., proximal sensing of light
interception, fruit number and fruit size) to determine crop load for optimum fruit size in apple orchards.

Kevin had been involved in the development of the Green Atlas Cartographer technology since 2013, before

the technology was widely commercialised. As part of AP19003, he participated in a grower focus group that
trialled the technology. He provided practical feedback and insights to optimise Cartographer’s application in
apple orchards.
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Cartographer produced information on crop load, fruit size, and colour of apples on trees. This information is
extremely valuable in crop load management practice of orchards. With the use of Cartographer, growers have
access to information that were too difficult to obtain and analyse manually to help with optimising crop load
specifically for each tree instead of taking an orchard wide approach. This in turns help improve the quality
and yield of apples.

Growers tend to be conservative when adopting new technologies on orchards, especially high-tech solutions
such as robotics. The benefits of adopting Cartographer need to be clearly demonstrated and is convincing for
growers that the benefits would outweigh the costs of adoption, especially given the industry is struggling with
low profitability.

Additionally, the capital investment required to adopt the Cartographer may be prohibitive for some growers.
While the benefits are significant, the upfront costs can be a barrier, particularly for smaller or less profitable
orchards.

While producing crucial information on crop load of apples for the purpose of orchard management, there are
still areas for improvement that Cartographer could make to further help growers. An example is to develop
Cartographer’s ability to count the number of flowers and apples that are beginning to grow on trees, rather
than just formed apples. This would help growers to practise crop load management earlier in the production
cycle to achieve better yield and quality for their apples.

Additionally, if the technology was developed further to include sorting capabilities and functions related to
grading of apples, it could be used to streamline the quality grading process.
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