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Summary

Variable quality in summerfruit has been identified as a major impediment to producer profitability and sales in both
domestic and export markets. Agriculture Victoria Research (AVR) along with the Royal Melbourne Institute of
Technology University (RMIT) undertook to investigate and develop knowledge and tools to assist producers in
harvesting peach and nectarine fruit at the optimum physiological maturity, which would allow fruit to continue
development and ripening throughout storage and handling systems, resulting in greater customer satisfaction.

Experiments were designed and conducted to monitor and identify fruit physiological maturity in stonefruit cultivars
using a non-destructive chlorophyll content index (Index of Absorbance Difference: Iap) correlated with ethylene
production. Physicochemical factors, such as soluble solids concentration (SSC, an indicator of sweetness), firmness
and titratable acidity, were monitored as well as volatile organic compounds (VOCs) to gain a better understanding
of the effects of fruit maturity on aroma during fruit development.

The project established a new technique to collect ethylene and VOCs using evacuated vials. The technique was
published in Scientia Horticulturae and was the basis for much of the studies conducted in this project and the
associated PhD.

The key message from this work is that the physiological stage of the fruit at harvest is paramount to ontogeny of
fruit after harvest, and any fruit harvested without having reached physiological maturity (defined as the onset of
ethylene production) is incapable of developing the full sensorial characteristics typical of the cultivar and requested
by consumers.

The determination of physiological maturity is key to improving industry outcomes with regards to profitability, and
positive experiences in both domestic and export markets. The use of non-destructive tools to determine
physiological maturity, such as the DA-meter, are invaluable to assist industry in determining true harvest times.
This will improve the number of acceptable fruit in the market place, resulting in higher customer satisfaction, repeat
purchase and positive recommendations.

Several videos on what the project was doing as well as explicit details on techniques as they were validated are
available on the Horticulture Industry Network (HIN) website. An industry article was published in the Australian
Fruit Grower allowed the technical information to reach a much wider audience. Project researchers participated in
‘Road Show’ talks directed to growers in three of Victoria’s main stonefruit growing districts (Renmark, Swan Hill
and Cobram) during 2017.

Future work in this area identified by industry must focus on: the effect of temperature preconditioning on fruit
quality and VOCs; effects of temperature management and export disinfestation protocols on fruit quality;
postharvest cooling and storage on stonefruit quality; and defining fruit quality for exports to Asia.
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Introduction

Summerfruit production is worth over $380 million to the Australian horticulture industry, of which Victoria
produces 80% (HIA 2017). Australian stonefruit producers are faced with increasing production and distribution costs
while competing with lower cost producers in domestic and export markets. Supplying customers with consistently
high-quality fruit would differentiate Australian producers in any market place. However, high variation in stonefruit
quality in domestic and export markets has been identified as a major impediment to consumer satisfaction and
therefore producer profitability. Dissatisfaction with variable fruit quality can lead to customers refusing to purchase
stonefruit again for up to 3 weeks, leading to significant profit reductions across the industry (McGlasson et al 2009).

The major components of stonefruit quality that influence consumer acceptance include: sweetness; acidity;
firmness; juiciness (HAL SF10021; McGlasson and Golding 2008; Crisosto et al 2006; Crisosto et al 2008; Crisosto and
Crisosto 2005) and flavour and aroma (Aubert et al 2003). Fruit produce volatile organic compounds (VOCs) that
contribute flavour and aroma. VOCs produced by the fruit have been studied with regards to their relationship to
flavour, but their relationship with aroma is poorly understood. Even more poorly understood is the effects of
postharvest handling and storage on VOCs produced by stonefruit.

Fruit quality is also driven by the stage of maturity as this can affect the fruits storage and ripening potential
(McGlasson et al 2009). Fruit that have not reached physiological maturity, that are under mature, will impact
negatively on consumer satisfaction as they will not be able to continue maturing or ripen properly. Consumer
preferences are for sweeter and softer fruit (HAL SF10021), therefore fruit needs to be physiologically mature to
ripen properly after harvest, enabling fruit to attain expected consumer quality. The use of cold storage usually slows
the fruit metabolic processes and allows fruit to be in a similar state to harvest upon placement in the market, so if
fruit are not physiologically mature they will enter the market in a state unsatisfactory to the consumer. Storage
temperature has been well researched for fruit texture and has been found to affect VOCs associated with flavour
such as esters and lactones (Zhang et al 2011); however, understanding the relationship between harvest maturity,
storage and ripening with aroma is unclear.

Defining physiological maturity at harvest will benefit decision making for postharvest handling, distribution and
marketing. Previously there has been no accurate, field based, measurement of fruit physiological maturity, which
has exacerbated the high variability in fruit quality in the market place. Nowadays, portable, non-destructive
methods, shown to accurately assist with defining stages of fruit maturity, are becoming more widely accepted. The
University of Bologna, Italy, has developed spectrophotometric technology that can index the level of chlorophyll-a
in the mesocarp under the skin of the fruit based on difference of absorbance (DA), effectively measuring the
greenness of fruit flesh. Using this index (lap) correlated with ethylene production gives a more accurate indication
of fruit maturity. This can then be used to more accurately determine the effects of harvest maturity on storage and
ripening as well as allowing more accurate profiling of aromatic VOC development.

The objectives of this project were to identify Iap maturity classes for up to 8 commercial stonefruit cultivars used
for export and correlate maturity classes with fruit composition and aroma volatile profiles; develop cultivar-specific
storage and ripening factsheets to improve handling processes with particular emphasis on maximising fruit quality
and aroma volatile profiles; develop capability and expertise in stonefruit plant physiology by using the data
collected toward the attainment of a part time PhD degree; and disseminate industry information and results
through the "Food to Asia" initiative.
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Methodology

This project used the stonefruit field laboratory (project SF12003) as the fruit source to identify Iap maturity classes
and correlate maturity classes with fruit composition and aroma volatile profiles. The stonefruit field laboratory is
located at Agriculture Victoria Tatura (36.44° S, 145.27° E; 114 m APSL) in the Goulburn Valley region of Victoria,
Australia. The soil is a red-brown earth or Red Sodosol (Isbell 2002) known locally as Shepparton fine sandy loam
(Skene and Poutsma 1962). Trees were planted in winter 2013, 2014 and 2015 in north-south orientated rows at 4.5
m row spacing.

The project conducted a review of the literature on volatile organic compounds (VOCs) and the influence of fruit
physiological stage and cold storage on fruit quality and VOCs. This review helped in guiding the collection of VOC
samples (number of samples to collect and type of traps to use) and in identifying the strategic importance of the
segregation of the fruit based on DA-Meter readings. During the process for validating the method for aromatic
VOCs collection and analysis, it was determined that ethylene production was absent on the day of harvest for many
mid-range maturity fruit, but was present only 24 h later. This led to a redefinition of when the collection of ethylene
samples should take place and tightened the input details for maturity class definitions used within the cultivar
database. It also led to a series of specific experiments for the determination of the methodology for ethylene sample
collection in the field using evacuated vials published in Scientia Horticulturae in 2018.

The following methods were used to achieve the project objectives (see appendix 1 for more detailed description):

e Monitoring during fruit development was performed to determine fruit ethylene production and its correlation
with maturity classes and VOCs,. For each cultivar (‘Rose Bright’, ‘August Bright’, ‘Autumn Bright’, ‘September
Bright’, ‘August Flame’, ‘Snow Flame 23’, ‘Snow Flame 25’, ‘Ice Princess’, ‘Red Haven’, ‘Snow Fall’, ‘O’Henry’ and
‘September Sun’), up to 120 fruit were randomly harvested at least weekly. Fruit were sorted by Iap value
(increment of 0.1) measured by DA meter. Up to 10 unblemished fruit were selected from each Ixp grouping,
placed into airtight respiration chambers of known volume and sealed to allow the accumulation of gas
compounds. After approximately 3 h, ethylene samples were extracted (15 ml) and transferred to a labelled pre-
evacuated vial for processing by gas chromatograph (GC) according to Frisina et al (2018). After a total of up to
8 h (depending on the volume of the chambers) VOCs samples were extracted by drawing the entire contents of
the chamber across a charcoal trap with air pumps. The aromatic VOCs were later chemically desorbed and
processed by GC-MS according to NIOSH method 1501.

o Shelf life experiments were performed to determine the effect of fruit maturity at harvest on VOCs development
during commercialization. For each cultivar evaluated (‘Rose Bright’, ‘Autumn Bright’, ‘Snow Flame 25’ and ‘August
Flame’), 240 fruit were harvested by lap, labelled and categorised into 3 maturity classes specific for each cultivar.
Classes were based on the level of ethylene production for each cultivar: unripe, onset of ripening or ripe. Fruit
were held at ambient temperature (20 °C) for up to 9 days. One batch of 20 fruit were evaluated every 3 days (i.e.
at 0, 3, 6, 9 days) totalling 80 fruit per class. For each batch of 20 fruit, 10 were evaluated for ethylene production
and aromatic VOCs.

e Storage experiments were performed to improve handling processes with particular emphasis on maximising
fruit quality and aroma volatile profiles. For each cultivar evaluated (‘Rose Bright’ and ‘August Flame’), 960 fruit
were harvested by lap, labelled and categorised into 3 cultivar specific maturity classes based on the level of
ethylene production as mentioned above. All fruit were treated with a commercially available postharvest
fungicide and dried at ambient temperature to avoid fungal diseases during storage. For each maturity class, 80
fruit were placed at ambient temperature to evaluate immediate shelf life (day 0, 3, 6, 9) after harvest. All
remaining fruit were placed into cold storage (1 to 2 °C) for up to 28 days. Every 7 days, 60 fruit per maturity
class were removed from storage and placed at ambient temperature (20 °C). For each maturity class, a batch of
20 fruit were evaluated on day 0, 3, and 6 after removal from cold storage, of those, 10 fruit were also evaluated
for ethylene production and aromatic VOCs.

e Onallfruitin the experiments, physicochemical evaluation was performed to better correlate ethylene and VOCs
with fruit composition and the standard quality characteristics (soluble solids concentration, firmness, titratable
acidity).

The project delivered updates and research findings to industry via presentations, industry articles and
publications such as grower magazine articles, fact sheets, newsletters and website content (Horticulture Industry
Network, HIN: www.hin.com.au). Numerous industry adoption activities were conducted during the 2015 - 2018
period including workshops and industry (local and regional) roadshow events.
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Outputs

The project produced a diverse series of outputs including scientific manuscripts, research presentations, industry
magazine articles, industry presentations, fact sheets, newsletters, website content (See Appendix 2 for list and
electronic copies).

Cultivar maturity classes database

A cultivar maturity class database was produced during the life of the project. The database was published on the
Horticulture Industry Network website to achieve higher industry penetration
(http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-maturity-and-fruit-quality/da-meter-
iad-maturity-classes-database)

Conference papers (see appendix 2)

One oral paper presented at the 5™ symposium on modelling, Model-IT, Wageningen, Netherlands, October 2015.
One abstract submitted to the 5" symposium on modelling, Model-IT, Wageningen, Netherlands, October 2015.
Literature review (see appendix 2)

A draft literature review was written and continuously refined during the life of the experiment. Through the review
it was possible to identify initial gaps in research needs. The review is intended to be published, therefore the current
version is considered confidential.

Scientific presentations (see appendix 2)

Presentation delivered the AgriBio seminar series on the importance of fruit maturity at harvest.

A seminar delivered at AgriBio from the Italian PhD student from Italy describing his projects and preliminary results.
International PhD defense presentation at University of Bologna, Italy

A presentation was given at the AgriBio “Science Days” conference (Oct 2017)

Presentation delivered at the Tatura innovation forum.

PhD thesis (see appendix 2)

A chapter in an International PhD dissertation at Bologna University, Italy.

Scientific manuscripts (See appendix 2)

Two scientific manuscripts submitted to Scientia Horticulturae, one published and one still under evaluation.
One scientific manuscript published in Acta Horticulturae.

A draft scientific manuscript titled “Ethylene production at harvest is critical to the development of optimal ripening
and the production of aroma volatile organic compounds in nectarine ‘Rose Bright’ after cold storage”, to be
submitted to Postharvest Biology and Technology Journal.

Industry articles (see appendix 2)

Two articles published in Australian Stonefruit Grower magazine describing experimental results and the protocol
on how industry can use evacuated vials for collecting ethylene samples and the direct relationship with the DA
meter, respectively. Articles are not available online due to the magazine no longer being published.

Fact sheets (see appendix 2)

Factsheets describing protocols for optimal maturity management were produced for peach and nectarine cultivars
investigated in this project. Out of the 12 cultivars under study, it was possible to produce factsheets for 7 cultivars.
For the remaining 5 cultivars, additional information is still required to finalize results. Factsheets will be published
in the HIN webpage.

Two factsheets describing harvest and storage recommendations for industry for cultivar ‘Rose Bright’ nectarine and
cultivar ‘August Flame’ peach.

Five factsheets describing optimal harvest recommendations for industry for nectarine cultivars ‘Autumn Bright’,
‘August Bright’ and ‘September Bright’ and for peach cultivars ‘Snow Flame 23’ and ‘Snow Flame 25’.
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Industry presentations (see appendix 2)

Two presentations at the Stonefruit Roadshows in Renmark, Swan Hill and Cobram (2016 and 2017), reporting on
the various experimental results, and the protocol on how to collect ethylene samples in the field.

Attendance and consultation with the Stonefruit Field Laboratory advisory committee in common with the linked
project SF13001.

Progress reports
Six monthly progress reports were submitted to Hort Innovation by the due date and accepted.

Annual progress reports and confirmations of candidature (Milestones 1 and 2) delivered and successfully accepted
by RMIT as part of the PhD program.

As part of the Agriculture Victoria’s ‘Premium Fruit to Asia’ (PF2A) 2014/15-2017/18 project extension, progress
report on the annual industry adoption plan.

Profitable stonefruit web site

Agriculture Victoria’s ‘Premium Fruit to Asia’ (PF2A) 2014/15-2017/18 project provided extension of ‘Stonefruit
Research’ undertaken by Agriculture Victoria via the Horticulture Industry Networks (HIN) website. The initial PF2A
extension focus on marketing, post-harvest management and economic analysis was expanded to include
information about the ‘Profitable Stonefruit’ experiments (SF12003, SF13001 and SF15001), practical video
demonstrations of pruning and training practices, of collecting ethylene samples through evacuated vial, on the
usage and troubleshooting of the DA-Meter, and links to industry articles. The HIN ‘Stonefruit Research’ site provides
an easily accessible and comprehensive resource for growers. (http://www.hin.com.au/networks/profitable-
stonefruit-research).
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Results

The literature review highlighted the following major knowledge gaps that helped refine ideas and methodologies
at the start of the project:

e There is still no clear understanding of stonefruit maturity, how to define it, or how to measure it
adequately. A better understanding of physiological maturity which includes the relationship with
metabolic processes, such as ethylene production, is needed. This will enable the determination of the true
effect of fruit maturity on postharvest behaviour, and consumer acceptability.

e There is a need to focus on individual fruit. The majority of published literature undertook studies with
bulked samples. Given the volume of work already done on the variation of stonefruit quality, using
individual fruit to define the maturity without interference from other fruit would be highly beneficial.

DA meter calibrations:

Through the course of this project, ethylene was used as the key measure of fruit maturity and was correlated with
a non-destructive spectrophotometer (DA meter). This allowed for an easy, repeatable indication of fruit
physiological stage. Appendix 3 shows |ap values corresponding to fruit physiological stage for cultivars tested during
the project.

It was discovered that without any ethylene production at harvest, fruit could not progress to complete ripening.
Fruit harvested with no ethylene production were consistently poor quality even after only a few days from harvest.

The measurement of Absorbance Difference Index (Iap) using the DA meter indicated that cultivars behaved similarly
between seasons. The monitoring of fruit maturity across 12 cultivars of peach or nectarine showed that the harvest
windows changed each season and may be as much as two weeks different from the previous season for a given
cultivar.

Monitoring showed that traditional harvest indicators of SSC, firmness or date were inadequate to ensure
physiological maturity at harvest. SSC and firmness did not change appreciably near the cross over point from no
ethylene production (immature) to physiologically ready, as indicated by the onset of ethylene production. This
suggests these parameters are not good indicators of fruit maturity in peaches or nectarines. This was across all
cultivars tested. In contrast, the DA meter was very useful in relating the fruit maturity to ethylene production and
therefore stage of physiological maturity.

Some cultivars only had data from one season due to limitations in the orchard. Limitations included poor production
volume, disease pressure from insect or fungal infestations, and multiple clones of the one cultivar (e.g. O’Henry).
Clones have now been identified based on flowering and fruiting times. This has meant this cultivar has remained
poorly defined for physiological development stage.

Cultivar specific optimum storage information:

Shelf life experiments suggest fruit physiological maturity (onset of ethylene) is important for fruit response to
harvest and shelf life conditions. Both peaches and nectarines harvested with no ethylene production (immature)
did not produce any ethylene or significant aromatic VOCs during the 9 days held at 18-21 °C. This was regardless of
fruit type (peach or nectarine) or cultivar.

Storage experiments were conducted on the early season, yellow flesh nectarine, ‘Rose Bright’, and the mid to late
season, yellow flesh peach, ‘August Flame’. The key results from these experiments indicated there was a crucial
need for ethylene production at harvest. Fruit harvested with ‘no ethylene’ and placed into cold storage was highly
affected by this process. Fruit showed poor recovery in ethylene and volatile production upon removal from cold
storage and this followed through into shelf life conditions. It often took a minimum of 6 days re-warming for the
non-ethylene fruit to produce any discernible amounts of ethylene; fruit were not metabolically ready to be
harvested. Furthermore, immature fruit with no ethylene production at harvest consistently had disorders
associated with poor quality including rubbery flesh, mealy flesh, and poor juice expression.

‘Rose Bright’ nectarines could be stored for up to 4 weeks if they were harvested with a DA value of less than 0.8
and greater than 0.3. At DA values higher than 0.8, the fruit did not ripen adequately. At DA values below 0.3 the
fruit was prone to over softening while contending with the supply chain requirements. Fruit with no ethylene
production at harvest had nil or lower detectable concentrations of the key aroma groups that are associated with
peachy/floral aroma. With any level of ethylene production, these issues were alleviated. ‘Onset’ fruit were able to

10
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maintain their quality and acceptability, after returning to warm temperature for 3 days, even after 4 weeks of cold
storage. ‘Climacteric’ fruit had the highest ethylene and key aroma VOCs concentrations; however, these declined
as the fruit progressed to senescence.

From the data available so far, ‘August Flame’ peach could be stored for a maximum of 2 weeks if they are harvested
with a DA value of less than 1.3 and greater than 0.9. At DA levels higher than 1.3 the fruit will not ripen adequately,
becoming rubbery, mealy and juiceless. At DA values below 0.9 the fruit will be prone to over softening and decay.
Storage for any longer than 2 weeks may result in fruit showing indications of flesh disorders including, flesh
browning, rubbery flesh, mealy flesh and poor juice expression.

11
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Outcomes

The project identified the importance of ethylene production on the day of harvest to ensure adequate fruit ripening,
without which the fruit will only soften but not ripen. Cultivar specific Iap values (measured by the DA meter)
corresponding to fruit physiological maturity class (based on measures of ethylene production) were determined.
Growers can access the maturity class lap values from the HIN to enable more accurate harvest timing. Unripe fruit
in the market place increases poor repeat purchase. Identification of the optimal harvest time will improve the
profitability and sustainability of the Australian stone fruit industry. In addition, it will help reducing wastage due to
a better understanding of post-harvest storage behaviour of stone fruits and better logistic management.

The project established a new technique to collect ethylene using evacuated vials. Consistently checking the
production of ethylene with other non-destructive measures (e.g. DA-Meter) will improve the level of consistency
of acceptable fruit in the market place.

Shelf life and storage experiments suggest fruit physiological maturity (on-set of ethylene) is important for fruit
response to harvest and shelf life conditions. Both peaches and nectarines harvested with no ethylene production
(immature) did not produce any ethylene or significant aromatic VOCs. This was regardless of fruit type (peach or
nectarine) or cultivar, implying that consumer satisfaction will not be achieved by fruit harvested outside of the
optimal physiological stage. The combination of optimal harvest Ixp values, post-harvest factsheets and improved
quality will increase the export for the cultivars under study by at least 5% within the predicted ten years from the
conclusion of the project.

Industry has already started to adopt some of the above concepts and information into their production and export
protocols. It is expected that the rate of adoption will keep increasing with time and reach the anticipated 20% within
ten years from the conclusion of the project. With increased adoption, both domestic sales and international market
competitiveness will also increase within the anticipated ten years from the conclusion of the project.

12
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Monitoring and evaluation

During the project, industry has been made aware of any information they could use to make better decisions for
their outturn. The strategies for adoption of project information included collaboration with Summerfruit Australia
and DEDJTR'’s Biosecurity and Agriculture Services horticulture team to establish an extension program within the
Victorian Government’s Food to Asia program (Appendix 2).

The PhD program and relevant work was continually monitored by milestones set down between DEDJTR and RMIT
(Appendix 2).

Feedback from industry through the Stonefruit Field Laboratory advisory committee meetings, direct contact and
road show presentations to growers has been valuable in understanding how industry would use the information in
their businesses (Roadshow feedback see Appendix 4).

Data is being shared and all peach and nectarine fruit data will be made available to the SummerFruit Australia
industry via industry and scientific presentations and publications. In addition, Agriculture Victoria’s ‘Premium Fruit
to Asia’ (PF2A) 2014/15-2017/18 project provided extension of ‘Stonefruit Research’ undertaken by Agriculture
Victoria via the Horticulture Industry Networks (HIN) website. These systems are being adopted by industry, as
demonstrated by Project leader Dr Dario Stefanelli being asked to supervise the scientific aspect of an industry
project from Integrity Fruit Ltd (part of the Victorian Horticulture Innovation Funds). The industry project used the
vial protocol developed during the course of our investigations, with the aim to create procedures to identify optimal
harvest time for pome and stonefruit.

Project visibility was increased internationally by participating to international conferences and visiting international
research institutes. As a result of a visit to Bolognha University undertaken in September 2015, a PhD student (A.
Ceccarelli) visited Australia for 9 months to perform experiments measuring aroma volatiles during storage as well
as during fruit ripening. As a result of a visit to the Spanish government research institute in Lleida (IRTA) undertaken
in September 2016, a PhD student (L. Torregrosa) visited Australia for 5 months to study the effects of postharvest
insect disinfestation on fruit quality traits. The student used fruit harvested from the stonefruit field laboratory based
on the Iap maturity classes identified during the project. These studies will add value to existing projects.

Industry have shown a great interest in the research the project undertook, especially with relation to defining fruit
maturity through ethylene production. This is shown by the uptake of monitoring fruit development by industry
using the techniques validated in this project to increase their collective knowledge base and continue enabling the
industry in best harvest practices.

The adoption of ethylene production testing has also increased adoption of non-destructive instrumentation,
including the DA-meter, as shown by the increased number of instruments acquired in Australia. This enables the
concept of continuous monitoring of fruit on the tree and throughout the handling chain. To be able to fully apply
the monitoring of the whole value chain concept, new sensors in addition to the DA-Meter, need to be developed.
To promote this concept the Victorian Government approved an industry project for the development of new
sensors to be utilized along the value chain (part of the Victorian Horticulture Innovation Funds). It is believed that
this would increase acceptable fruit and customer satisfaction.

13



Hort Innovation — Final Report — SF15001 - Comparing Stonefruit ripening, quality and volatile composition

Recommendations

This project supports the stonefruit industry to become more globally competitive by improving fruit quality
management. The ability to harvest fruit according to physiological fruit maturity will have an impact on postharvest
storage and distribution and flow on to better results in the market place.

The key message from this project is that the physiological stage of the fruit at harvest is paramount to ontogeny of
fruit after harvest, and any fruit harvested without having initiated physiological maturity, onset of ethylene
production on the day of harvest, is incapable of developing the full sensorial characteristics typical of the cultivar
and requested by consumers.

Stonefruit should be monitored for physiological maturity prior to harvest with non-destructive sensor technology
to identify and sometimes predict the optimal harvest period. The determination of the optimal period should be
done by correlating non-destructive sensing (e.g. DA-Meter) with ethylene production to identify physiological
maturity. This fruit can be segregated in maturity classes with similar ethylene production behaviour.

When using DA technology to segregate fruit in maturity classes, different cultivars have different Iap values for each
class. Maturity classes for some cultivars peach and nectarine have been published on the HIN website.

Non-destructive technology to segregate fruit based on maturity indexes should be used along the entire
horticulture value chain to enable better and faster decisions and to better deliver optimal quality fruit to consumers.

Intact fruit aroma is a fundamental component in consumer appreciation and satisfaction. Understanding how
components of the value chain (maturity at harvest, pre-cooling, length of storage, temperature of storage,
disinfestation treatments, ripening delayer treatments) act in modifying the volatile mix typical of the cultivar is
important to deliver higher quality fruit to consumers and should be further investigated.

14
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Interaction between maturity at harvest, postharvest condition
and fresh cut processing’.
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Harvest Fact Sheet for cv ‘September Bright’
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Harvest Fact Sheet
for SB.pdf
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Harvest Fact Sheet for cv ‘Snow Flame 23’
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Harvest Fact Sheet
for SF23.pdf

Fact Sheet draft, to be
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Harvest Fact Sheet for cv ‘Snow Flame 25’
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Harvest Fact Sheet
for SF25.pdf

Fact Sheet draft, to be
uploaded on HIN webpage

Harvest and storage Fact Sheet for cv ‘August Flame’

I
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Harvest and
Storage Fact Sheet f
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Fact Sheet draft, to be Harvest and storageFact Sheet for cv ‘Rose Bright’ —
uploaded on HIN webpage 5 ¥
Harvést and
Storage Fact Sheet f
Agriculture Services Annual Industry Technology Adoption Plan — Milestone 11 [For |
(Horticulture Extension) M~
CMI 105224
Milestone 11 Repori
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Appendix 2. Iap values for cultivars tested during the project life in relation to the production of ethylene as an
indicator of fruit physiological development stage.

Cultivar No ethlyene production: Onset ethylene Climacteric ethylene
immature production: production:
Commercial ripe full ripe
Snow Flame 23: 2016-17 2.0-0.8 0.8-0.3 0.3-0
:2017-18 2.0-0.8 0.8-0.3 0.3-0
Snow Flame 25: 2015-16 2.0-1.0 1.0-0.7 0.7-0
:2017-18 2.0-1.2 1.2-0.7 0.7-0
Ice Princess 2: 2017-18 2.0-15 1.5-0.3 0.3-0
O’Henry ! 2: 2015-16 2.0-0.9 0.9-0.7 0.7-0
Early: 2016-17 2.0-1.0 1.0-0.6 0.6-0
Early: 2017-18 2.0-1.0 1.0-0.6 0.6-0
Late: 2016-17 2.0-1.2 1.2-0.9 0.9-0
Late: 2017-18 2.0-1.2 1.2-0.5 0.5-0
August Flame: 2015-16 2.0-1.3 1.3-0.8 0.8-0
:2017-18 2.0-1.4 1.4-0.6 0.6-0
Red Haven 2: 2017-18 2.0-1.1 1.1-0.8 0.8-0
September Sun 2: 2016-17 2.0-1.1 1.1-0.8 0.8-0
Rose Bright:2015-16 2.0-1.0 1.0-0.5 0.5-0
:2017-18 2.0-1.2 1.2-04 0.4-0
Autumn Bright: 2015-16 2.0-1.4 1.4-0.9 0.9-0
:2017-18 2.0-1.4 1.4-0.7 0.7-0
August Bright %: 2016-17 2.0-0.8 0.8-0.5 0.5-0
:2017-18 2.0-0.5 0.5-0.2 0.2-0
September Bright: 2016-17 2.0-1.2 1.2-0.8 0.8-0
:2017-18 2.0-1.1 1.1-0.8 0.8-0

! The variability is due to the different clones mixed within the culitvar
2 Confidential: portions of this are to be confirmed in coming seasons; not to be reproduced.
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Appendix 3. Industry feedback from regional roadshows (2016 and 2017)

(Cror | [Por |
. E ~

Cobram Roadshow Renmark Roadshow Swan Hill Roadshow
Evaluation_2016. pdf Evaluation_2016. pdf Evaluation_2016. pdf

| POF | | POF |
> > X~
Renmark Stonefruit Swan Hill Cobram Stonefruit

Roadshow Evaluatic Stonefruit Roadsho Roadshow Evaluatic
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The aromatic volatiles of
summerfruit

Harvest maturity impacts on fruit aroma
during storage and marketing

Christine Frisina &
Dario Stefanelli
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Stonefruit Maturity, Quality & Composition

Research to optimize fruit quality for domestic and export market

High variability fruit quality at harvest : == Consumer dissatisfaction
« Maturity at harvest affects shelf life and storage period

» Cold storage affects fruit quality and composition

Approach Use the Stonefruit Field Laboratory at Tatura to determine harvest maturity classes
to optimise fruit quality and composition during field ripening and after cold storage

Ethylene for maturity class
VOC:s collection based on | ,,
during fruit development

Stonefruit growers with knowledge to manage

GC-MS

fruit quality: integrity @
' . FRUIT
v' Optimal harvest maturity for consumer M .
preference aturity
v' Maturity class database for grower decision - X classes
making Ethylene protocol .
U . adoption
v' Optimize cold storage and ripening protocols adopted

T — = Deliver high quality fruit to domestic and export markets AGRICULTURE N ORIA
and Resources = Improve marketability and increase profitability
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Background

Aromatic Volatile Organic Compounds
Consumer perception of poor quality fruit because doesn’t smell peachy/fruity

Why?

What factors may affect fruit aroma?
Maturity stage at harvest

Shelf life
Cold storage

Aroma is known to be combination of compounds

From previous research: _
Identified 9 key aroma compounds for whole fruit aroma:
benzaldehyde, butyl acetate, hexyl acetate, linalool, y-hexalactone, y-octalactone,

d-octalactone, y-decalactone, 6-decalactone

More than 90% of previous work has been done on bulked samples.
== Individual fruit; 1,5 as maturity index;

Economic Development, AGRICULTURE ORIA
Jobs, Transport
and ources

UNCLASSIFIED



e S
Maturity stage at harvest @

Fruit were picked and checked for |, using a DA meter
- DA meter result is an indication of level of chlorophyll-a in the flesh of the fruit

Profiling of ethylene and volatiles:
Fruit were harvested across several days for each cultivar (up to 3 weeks).

All fruit used were also evaluated for flesh firmness and soluble solid concentration.
‘August Flame’ peach (2015-16)

s X
v 1 "’ b 7 1

DA classed: 0.3-0.6 Ripe (left), mid-ripe 0.8-1.1 (middle), 1.3-1.6 unripe (left)
aric vevipmen, AGRICULTURE Y[*TORIA
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Maturity stage at harvest

Evacuated vial

Charcoal trap

Ethylene and aromatic volatile
sampling of individual fruit.

Evacuated vials were used to
collect ethylene samples for later
measurement by GC.

Charcoal traps were used to

collect aromatic volatile samples
for later measurement by GC-MS.

Economic Development, AGRICULTURE ORIA
‘ Jobs, Transport
and Resources

UNCLASSIFIED



Maturity stage at harvest

August Flame Peach (2016)

j Immature

Pre-ripe (commercial ripe)
Ripe

Ethylene Production (uL/L.kg.h)

lap value

Economic Development,

UNCLASSIFIED

‘August Flame’ peach (2015-16)
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Maturity stage at harvest

‘Snow Flame 25’ peach (2016-17)
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Maturity stage at harvest
‘Rose Bright’ nectarine (2016-17)
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Linalool by cultivar and maturity stage

‘O’Henry early’ peach (2016-17)
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Other compounds measured

Many of the key compounds had inconsistent levels.

They had detectable amounts as very unripe fruit, not mentioned in the literature.
The exception being 6-octalactone.

As the fruit developed on the tree:

benzaldehyde increase Decrease* Decrease* Poor detection
butyl acetate Decrease Plateau* increase Poor detection
hexyl acetate Decrease Plateau increase Decrease

v-hexalactone Decrease decrease Increase Poor detection
linalool Increase decrease* increase/ decrease Poor detection
y-octalactone Increase decrease Decrease Decrease

6-octalactone decrease Poor detection Increase Poor detection
y-decalactone Increase decrease Decrease Poor detection
6-decalactone increase Plateau* Plateau* Poor detection

. *High variation Fom
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and Resources
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Shelf life

‘Rose Bright’ nectarine (2016-17)

H: unripe (DA 1.0 — 1.6); M: mid ripe (DA 0.5 —0.9); L: full ripe (DA 0.1 -0.4)
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Cold storage‘

‘Rose Bright’ nectarine (2016-17)
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Cold storage
‘Rose Bright’ nectarine (2016-17)
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Cold storage ‘

‘Rose Bright’ nectarine (2016-17)
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Conclusions to date:

Fruit physiological maturity can be determined by ethylene production and is
important at harvest:

This allows the utilisation of non-destructive instruments such as the DA meter to
segregate fruit based on the physiological status

* For fruit to develop adequate peachy aroma perceived acceptable in the market
place there must be ethylene production at harvest

e After cold storage and return to ambient temp some of the peachy aroma
compounds show increased production

* There are difference between nectarines and peaches, and cultivars within these,

showing not all cultivars behave the same with regard to aroma and fruit
development.
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Questions ?

How many did you see?!

Thank you
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Harvest Fact Sheet for ‘August Bright’ nectarine

(Draft June 2018)

‘August Bright’ is a clingstone, yellow flesh
nectarine. It generally has crisp texture at
harvest (6.0 to 7.0 kg/cm?) that allows the
fruit to be stored. ‘August Bright’ is
harvested late January to mid February
depending on the season and location. The
DA-Meter should be used to monitor fruit
ripening (minimum 60 fruit starting 4 weeks
prior to harvest) to help identify optimal
picking time.

Using the DA-Meter to estimate harvest

Optimal harvest has been identified by correlating fruit ethylene production and the Ixp maturity index
obtained with the DA-Meter. ‘August Bright’ should be commercially harvested after the fruit has
started to produce some ethylene with an Isp maturity index between 1.19 and 0.50. Fruit above a
maturity index of 1.20 are too immature and should not be harvested due to difficulties in ripening
correctly, and fruit with a maturity index below 0.49 are considered mature and should be sold
immediately due to a short shelf life of 2 — 3 days.

Table 1. Ideal harvest quality indices for ‘August Bight’ nectarine.

Harvest period Mid-late January to late February
Sweetness 13 —-17 °Brix

Firmness 6.0 — 7.0 kg/cm?

DA-Meter maturity index 1.19-0.50




Harvest Fact Sheet for ‘September Bright’ nectarine

(Draft June 2018)

‘September Bright’ is a clingstone, yellow flesh
nectarine. It generally has crisp texture at
harvest (5.0 to 7.0 kg/cm?) that allows the fruit
to be stored. ‘September Bright’ is harvested
early February to mid-March depending on the
season and location. The DA-Meter should be
used to monitor fruit ripening (minimum 60 fruit
starting 4 weeks prior to harvest) to help identify
optimal picking time.

Using the DA-Meter to estimate harvest

Optimal harvest has been identified by correlating fruit ethylene production and the Ixp maturity index
obtained with the DA-Meter. ‘September Bright’ should be commercially harvested after the fruit has
started to produce some ethylene with an Iap maturity index between 1.29 and 0.50. Fruit above a
maturity index of 1.30 are too immature and should not be harvested due to difficulties in ripening
correctly, and fruit with a maturity index below 0.49 are considered mature and should be sold
immediately due to a short shelf life of 2 — 3 days.

Table 1. Ideal harvest quality indices for ‘September Bight’ nectarine.

Harvest period

Early February to mid-March

Sweetness

15— 19 °Brix

Firmness

5.0 — 7.0 kg/cm?

DA-Meter maturity index

1.29-0.50




Harvest Fact Sheet for ‘Snow Flame 23’ peach

(Draft June 2018)

‘Snow Flame 23’ is a clingstone,
white flesh peach. It generally has
crisp texture at harvest (4.0 to 5.0
kg/cm?) that allows the fruit to be
stored. ‘Snow Flame 23’ is harvested
late November to mid-December
depending on the season and
location. The DA-Meter should be
used to monitor fruit ripening
(minimum 60 fruit starting 4 weeks
prior to harvest) to help identify
optimal picking time.

Using the DA-Meter to estimate harvest

Optimal harvest has been identified by correlating fruit ethylene production and the Ixp maturity index
obtained with the DA-Meter. ‘Snow Flame 23’ should be commercially harvested after the fruit has
started to produce some ethylene with an Iaxp maturity index between 0.79 and 0.30. Fruit above a
maturity index of 0.80 are too immature and should not be harvested due to difficulties in ripening
correctly, and fruit with a maturity index below 0.29 are considered mature and should be sold
immediately due to a short shelf life of 2 — 3 days.

Table 1. Ideal harvest quality indices for ‘Snow Flame 23’ nectarine.

Harvest period Late November to mid-December
Sweetness 12 — 13 °Brix

Firmness 4.0 - 5.0 kg/cm?

DA-Meter maturity index 0.79-0.30

Shelf life Up to 3 days




Harvest Fact Sheet for ‘Snow Flame 25’ peach

(Draft June 2018)

‘Snow Flame 25’ is a clingstone, white flesh
peach. It generally has crisp texture at harvest
(3.0 to 5.0 kg/cm?) that allows the fruit to be
stored. ‘Snow Flame 25’ is harvested late
December to mid-January depending on the
season and location. The DA-Meter should be
used to monitor fruit ripening (minimum 60
fruit starting 4 weeks prior to harvest) to help
identify optimal picking time.

Using the DA-Meter to estimate harvest

Optimal harvest has been identified by correlating fruit ethylene production and the Ixp maturity index
obtained with the DA-Meter. ‘Snow Flame 25’ should be commercially harvested after the fruit has
started to produce some ethylene with an Iaxp maturity index between 0.99 and 0.50. Fruit above a
maturity index of 1.0 are too immature and should not be harvested due to difficulties in ripening
correctly, and fruit with a maturity index below 0.49 are considered mature and should be sold
immediately due to a short shelf life of 2 — 3 days.

Table 1. Ideal harvest quality indices for ‘Snow Flame 25’ peach.

Harvest period

Late December to mid-January

Sweetness

16 — 17 °Brix

Firmness

3.0 - 5.0 kg/cm?

DA-Meter maturity index

1.0-0.50




Harvest and Storage Fact Sheet for ‘Rose Bright’ nectarine

(January 2018)

‘Rose Bright’ is a clingstone, yellow flesh
nectarine. It generally has firm texture at
harvest (6.5 to 8.0 kg/cm?) that allows the
fruit to be stored for up to 4 weeks. ‘Rose
Bright’ is harvested mid-late November to
mid-December depending on the season and
location. The DA-Meter should be used to
monitor fruit ripening (starting 4 weeks prior
to harvest) to help identify optimal picking
time. ‘Rose Bright’ does not show negative
traits when stored for up to 4 weeks in air at
0.5°C. Fruit harvested at a DA-Meter
maturity index between 0.89 and 0.50 has an
acceptable shelf life length of 4 days (after 4
weeks storage) to 6 days (after harvest).

Using the DA-Meter to estimate harvest

Optimal harvest has been identified by correlating fruit ethylene production and the DA-Meter
maturity index. ‘Rose Bright’ should be commercially harvested after the fruit has started to produce
some ethylene with a DA-meter maturity index between 0.89 and 0.50. Fruit above a maturity index
of 0.90 are too immature and should not be harvested due to difficulties in ripening correctly, and
fruit with a maturity index below 0.49 are considered mature and should be sold immediately due to
a short shelf life of 2 — 3 days.

Table 1. Ideal harvest quality indices for ‘Rose Bight’ nectarine.

Harvest period Late November to mid-December
Sweetness 11— 15 °Brix

Firmness 6.5 — 8.0 kg/cm?

DA-Meter maturity index 0.89-0.50

Table 2. optimal storage conditions for ‘Rose Bright’ nectarine

Temperature 0.5-2°C
DA-Meter maturity index 0.89-0.50
Duration up to 4 weeks in air
Shelf life at 20 °C 6 days after harvest;
maximum of 4 days after 4 weeks storage




Harvest and Storage Fact Sheet for ‘August Flame’ peach

(Draft January 2018)

‘August Flame’ is a freestone, yellowish orange
flesh peach. It generally has dense and crisp texture
at harvest (5.5 to 8.0 kg/cm?). ‘August Flame’ is
harvested in February, depending on the season
and location. The DA-Meter should be used to
monitor fruit ripening, starting 4 weeks prior to
harvest, to help identify optimal picking time. Fruit
harvested at a DA-Meter maturity index between
1.39 and 0.90 has shown acceptable shelf life of up
to 6 — 7 days after harvest. Preliminary storage
trials at 0.5 °C showed presence of mealiness after
2 weeks of storage.

Using the DA Meter to Estimate Harvest:

Optimal harvest has been identified by correlating fruit ethylene production and the DA-Meter
maturity index. ‘August Flame’ should be commercially harvested after the fruit has started to
produce some ethylene with a DA-meter maturity index between 1.39 and 0.90. Fruit above a
maturity index of 1.40 are too immature and should not be harvested due to difficulties in ripening
correctly, and fruit with a maturity index below 0.90 are considered mature and should be sold
immediately due to a short shelf life of 3 — 4 days.

Table 1. Ideal harvest quality indices for ‘August Flame’ peach

Harvest period February
Sweetness 14-17
Firmness 5.5 —8.0 kg/cm?
DA-Meter maturity index 1.39-0.90

Table 2. optimal storage conditions for ‘August Flame’ peach

Temperature 05-2°C
DA-Meter maturity index 1.39-0.90
Duration up to 2 weeks in air;

longer storage duration may result in storage disorders.

Shelf life at 20 °C 6 days after harvest;
maximum of 4 days after 4 weeks storage
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INTRODUCTION

This report documents the implementation of the Premium Fruit to Asia 2017-18 Supplement to the Annual Industry
Adoption Plan 2014-15 (McConnell and Hincksman 2017), in particular, the deliverables associated with the sub project
‘Comparing stonefruit maturity, quality and volatile composition’. 2017-18 was the fourth and final year of the project and
the activities documented in this report involved the development of a variety of communication tools, feedback loops and
content creation tools developed by the project to accelerate industry adoption and gain feedback from growers.

Comparing stonefruit maturity, quality and volatile composition

Project outcome

Provide guidelines to identify maturity classes to optimise harvest timing depending on the market of choice, and to
optimize cold storage and ripening protocols to consistently deliver high quality fruit to domestic and export markets.

Project background

Variable quality in stonefruit has been identified as a major impediment to producer profitability and sales in both domestic
and export markets. The ability to optimize fruit maturity at harvest to meet expectations of the market of choice, to
understand how fruit maturity affects storage and the impact on fruit composition and quality particularly sugar content,
firmness and volatiles profile, will greatly improve fruit consistency and quality.

Variable maturity at harvest affects fruit responses to shelf life, cold storage and quality through the handling chain. Fruit
composition and flavour volatiles in particular, are fundamental elements of fruit quality and therefore consumer
acceptance. The fruit volatile profile is affected by fruit maturity on the tree, during postharvest storage and, subsequently,
ripening. We aim to generate knowledge of the interaction between harvest maturity measured by the DA-Meter, storage
and ripening behaviour and resultant effects on SSC, firmness and volatiles profile. This project is linked to the stonefruit
trial orchard in Tatura (CMI 104603 & 104932) and to "optimal ripening protocols" (CMI 104937) which will deliver
preliminary data on the varieties used and will add important information for the protocols.

This project will identify maturity classes to optimise harvest timing depending on the market of choice, with particular
emphasis on export, for up to 10 nectarine and peach varieties. The project will generate cold storage and ripening
protocols and the associated studies on volatile profiles will be done as part of a PhD degree. The results will provide
knowledge to optimise fruit quality and consistency on domestic and export markets. Consistent, high quality fruit will
increase consumer demand and provide a point of difference for Victorian stonefruit increasing both domestic and export
markets by at least 5% equating to an increase in export value alone of $15 to $20 million per annum.

Project objectives

1. Identify lap index maturity classes for up to 8 commercial peach and nectarine cultivars used for export with correlations
to other fruit maturity indices and fruit composition attribute such as ethylene production rate, firmness, sugar content and
flavour (volatiles profile). (March 2018)

2. Develop cultivar-specific storage and ripening protocols to improve handling processes with particular emphasis on
export while maximising fruit quality and aroma. (May 2018)

3. Contribute toward a PhD degree for a DEDJTR employee to further develop DEDJTR capabilities and expertise in fruit
plant physiology. (May 2018)

4. Implement the annual information product and service delivery plan (May 2018)

5. Manage the project to deliver on time and on budget to an acceptable AR standard (June 2018)

MILESTONE ACHIEVMENT

This milestone report fulfils Milestone 11 of ‘Comparing stonefruit maturity, quality and volatile composition’ as it
documents the implementation of the Premium Fruit to Asia, 2017-18 Supplement to the Annual Industry Adoption Plan
2014-15 (McConnell and Hincksman 2017).

Report against products and services plan

The proposed products and services for 2017-18 were documented in the Premium Fruit to Asia, 2017-18 Supplement to
the Annual Industry Adoption Plan 2014-15 (McConnell and Hincksman 2017). Table A lists the deliverables relevant to
the ‘Comparing stonefruit maturity, quality and volatile composition’ sub-project with a description of the activities
undertaken. Samples of the deliverables are attached in Appendix A.
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Table A

Deliverable(s) Status Description
Profitable stonefruit A new hin.com.au web platform was developed and went live in March 2018
network hosting the Profitable stonefruit network incorporating >35 web pages of
stonefruit research.
E-newsletters
Completed http://www.hin.com.au/networks/profitable-stonefruit-research
4 e-newsletter for profitable stonefruit network completed and distributed to
stonefruit network
Stonefruit video series | Completed A series of 10 stonefruit videos were completed and loaded on the profitable
including stonefruit stonefruit network on hin.com.au:
field lab experiment . . . .
reports » Continuous detection of plant water status in September Brlghy
nectarines http://www.hin.com.au/networks/profitable-stonefruit-
research/stonefruit-irrigation-trials/continuous-detection-of-plant-
water-status-in-high-density-september-bright-nectarines
¢ Stonefruit sanitation through fumigation experiment for export
opportunities
e Harvest and cold storage impacts on the aroma volatile
compounds of peach & nectarine
https://www.youtube.com/watch?v=1aTocRFWsK8
e Control of Carpophilus Beetles with Dr Mofakhar Hossain
http://www.hin.com.au/networks/profitable-stonefruit-
research/stonefruit-qgrower-events
e Palmette and Cordon Tree Demonstrations
https://www.youtube.com/watch?v=hbrkgJbJOQgE
e Stonefruit Crop load management for high quality fruit
http://www.hin.com.au/networks/profitable-stonefruit-
research/stonefruit-canopy-crop-load-trials/2017-crop-load-
management-results
e Orchard establishment for high quality fruit
https://www.youtube.com/watch?v=r_cmvCJdOQU
e Stonefruit Irrigation experiment for high quality fruit
https://www.youtube.com/watch?v=HAb9TISBHPqE
e  Cutri Fruit http://www.hin.com.au/networks/profitable-stonefruit-
research/stonefruit-grower-events
Photo collection 23 time series videos were developed from photos of seasonal changes and
growth stages of different cultivars/rootstocks/treatments and loaded on
hin.com.au.
Completed http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-
canopy-crop-load-trials/time-series-photos
DA meter data DA meter IAD maturity classes database placed on hin.com.au
repository Completed http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-
maturity-and-fruit-quality/da-meter-iad-maturity-classes-database
Roadshow to 42 growers and packers attended the Stonefruit Innovative Research
Renmark, Swan Hill & roadshow in Renmark, Swan Hill & Cobram at the end of August 2017
Cobram Completed (organised by Horticulture Services). Five AVR researchers presented at the

roadshow. http://www.hin.com.au/networks/profitable-stonefruit-
research/stonefruit-grower-events
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http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-irrigation-trials/continuous-detection-of-plant-water-status-in-high-density-september-bright-nectarines
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-irrigation-trials/continuous-detection-of-plant-water-status-in-high-density-september-bright-nectarines
https://www.youtube.com/watch?v=1aTocRFWsK8
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-grower-events
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-grower-events
https://www.youtube.com/watch?v=hbrkgJbJQgE
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-canopy-crop-load-trials/2017-crop-load-management-results
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-canopy-crop-load-trials/2017-crop-load-management-results
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-canopy-crop-load-trials/2017-crop-load-management-results
https://www.youtube.com/watch?v=r_cmvCJdO0U
https://www.youtube.com/watch?v=HAb9Tl8HPqE
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-grower-events
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-grower-events
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-canopy-crop-load-trials/time-series-photos
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-canopy-crop-load-trials/time-series-photos
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-maturity-and-fruit-quality/da-meter-iad-maturity-classes-database
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-maturity-and-fruit-quality/da-meter-iad-maturity-classes-database
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-grower-events
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-grower-events

PFtA case study

Completed

Premium Fruit to Asia case study completed, in pdf & interactive online
version, on the Horticulture Services component of the AVR sub-project
‘Comparing stonefruit maturity, quality & volatile composition’ 2014-2018.
http://pub.lucidpress.com/d53cef3a-6b48-4843-b0f5-cc703ac9b51d/

[For |
it

Premium Fruit to Asia
case study stonefruit

REFERENCES

McConnell, S and Hincksman, M, 2017, ‘Premium Fruit to Asia, 2017-18 Supplement to Annual Industry Technology
Adoption plan 2014-15’, Department of Environment and Primary Industries, Victoria.
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APPENDICES

Appendix A: Examples of deliverables from Premium Fruit to Asia, ‘Comparing stonefruit maturity,
guality and volatile composition’ sub-project.

1. New hin.com.au web platform — Profitable stonefruit network

http://www.hin.com.au/networks/profitable-stonefruit-research

Profitable stonefruit
(summerfruit) research

Investigating future productioh $ystems and export market preferences
to improve productivity, quality and grower returns,

Research focused on

Production, Harvest, Post-harvest & Markets

2. Profitable stonefruit network e-newsletter

Profitable Stonefruit Network

Continuous deiocuon‘o‘fng;lo‘nt water status in
high density ‘September Bright’ nectarines
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http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-maturity-and-fruit-quality
http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-canopy-crop-load-trials/time-series-photos

5. DA meter data repository

http://www.hin.com.au/networks/profitable-stonefruit-research/stonefruit-maturity-and-fruit-quality/da-meter-iad-maturity-
classes-database

b (-] Soncwma — - — L] (7 S T —

Horticulture industry Networks Networks Pesources Current inftiatives About Uy search

o Networns Profatie Stonetnat Resecrcn Stonetrut moturity & frutt quolity

DA meter IAD maturity classes: Database

Preliminary results on |, Maturity classes for selected Stonefruit

ke Moy Apricok - Md " 19.08 w
' «

6. Case study
http://pub.lucidpress.com/d53cef3a-6b48-4843-b0f5-cc703ac9b51d/

STONEFRUITNETWORK

RESEARCH | HORTICULTURE SERVICES | INDUSTRY

sub-project 'Co
stonefruit matufil

volatile composition_a = Roadshows - 2016 & Digital products - Identified barriers to
2014-2018 Y 2017 in Renmark, Swan  e-network & newsletter, adoption - two industry
K Hill & Cobram attended web pages & videos projects funded through
by 76 growers & senvice  receiving 2,300 views  DEDJTR Horticulture
providers Innovation Fund
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Stonefruit Roadshow Evaluation Summary

Location & date: Cobram 3/8/16

Presenters: Mark Hincksman, Dario Stefanelli, Mark O’Connell, Oscar Villalta

Present: 14 growers, 7 evaluation responses

What did you hear tonight that would be useful to implement in your business?

DA meter x4
o Weuseit
Management of brown rot (treatment with fungicides & how to spray) x3
Consistency of fruit maturity and improving this
Information regarding export nectarines to China
Infection criteria table (brown rot)
Examples of how to present powerpoint
Virtual orchard walks
What the best tree crop is
Coming up to speed with the stonefruit projects and how to access the information

Is there anything you would like more information on?

More information on the DA meter and the relevant unit measured for fruit on variety basis
What is the best tree spacing for quality

Tree spacing information

What involvement of supermarkets in the project

MRLs to China

How is the best way to control brown rot

Pruning techniques for different canopies both winter & summer

Fertiliser & irrigation management

PGR’s for fruit growth

MRL management throughout the season

Would you attend an event like this again?
7 YES ie 100%

0 No



Stonefruit Roadshow Evaluation Summary

Location & date: Renmark 26/7/16

Presenters: Mark Hincksman, Dario Stefanelli, Mark O’Connell, Jason Size

Present: 12 growers, 9 evaluation responses

What did you hear tonight that would be useful to implement in your business?

A way to measure how old fruit is and how it can help make decisions where to sell the fruit
Use of DA to predict retain & harvest

Ethylene protocol work

DA meter x2

The field laboratory — learning about what is happening at Tatura

HIN website x2

All

Yield, quality, variety research

Is there anything you would like more information on?

Rootstocks

Assessment of fruit at fruit purchase point & influence of post-harvest treatments on ripening
& managing delivery to the consumer

Ethylene protocol

Grower manual

DA meter & varieties — will values be consistent across growing regions. Can we share cost
of varieties as there are many

DA meter

Some experience on return on value from use of DA meter

Another presentation next year if possible

Brown rot research — as per video on Summerfruit SA website when made available

Would you attend an event like this again?
9 YES ie 100%

0 No



Stonefruit Roadshow Evaluation Summary

Location & date: Swan Hill 27/7/16

Presenters: Mark Hincksman, Dario Stefanelli, Mark O’Connell, Oscar Villalta
Present: 10 growers, 7 evaluation responses

What did you hear tonight that would be useful to implement in your business?
¢ DA meter x6
o Testing
o How meter works
o Use & info on the DA meter & how we can improve harvest
o Being able to predict fruit maturity with the DA meter
e Ethylene correlation protocol
®  Brown rot program x6
e HIN network

Is there anything you would like more information on?
® Management of brown rot and China MRL

More basics regarding the stone fruit industry

The research farm at Tatura

Fruit ripening brown rot

Trials

Would you attend an event like this again?
7 YES ie 100%
0 No



Stonefruit Roadshow Evaluation Summary
Location & date: Renmark 29/8/17 (7:20pm -10:30pm)

Presenters: Mark Hincksman, Dario Stefanelli, Mark O’Connell, Jason Size, Mofakhar Hossain,
Christine Frisina

Present: 12 growers/packers/service suppliers, 8 evaluation responses

What did you hear tonight that would be useful to implement in your business?
® Good talks from all speakers, well done

All

Information on China markets plus others

Beetle control

Picking for optimal flavour

Rootstock

Tree planting space seeing difference in crop/flower/size & cost per ha

To grow fruit

Confirmed DA work

Confirmed that we need to pick at correct DA or maturity to get optimum aroma compound

release & consumer (China) acceptance

Is there anything you would like more information on?
e Interested in China market demands as more info comes to hand
More information on China markets
Any topic to assist in growing better quality fruit
Rootstock & crop
Watering crop at different stages of the year
DA meter
Ethylene
Specific aroma compound work

Would you attend an event like this again?
8 Yes = 100%
0 No

Do you receive the Profitable stonefruit newsletter?
2 Yes
6 No

If yes, has the newsletter provided any information that would be useful to implement in your business?

Do you use a DA meter?
3 Yes
5 No

If yes. Is there any information you require to make it more useable?
¢  Within the Qfm group we have one & we have a person who does all the DA meter work

If no, what are your reason(s) for not using it?
e Juse my years of experience

Don’t have property yet

The boss used it instead

Cost

No need



Stonefruit Roadshow Evaluation Summary

Location & date: Swan Hill 30/8/17 7pm-9:45pm

Presenters: Mark Hincksman, Dario Stefanelli, Mark O’Connell, Christine Frisina, John Lopresti
Present: 17 growers/packers/service suppliers, 10 evaluation responses

What did you hear tonight that would be useful to implement in your business?
e The theories are good — not ready to use
Consumers demand in China/consumer preference for fruit in China x2
Variations of ethylene
DA meter
All of it/ in maturity’s in china yellow nectarines are acceptable for consumer consumption
All
Don’t pick too green
DA meter x2

Is there anything you would like more information on?
e How we relate this science to the daily demands of supplying supermarket & export
customers
Results for irrigation to yield in T/ha & Meg/ha
Consumer consumption
China
More DA numbers so we can actually use the technology
DA meter

Would you attend an event like this again?

10 Yes = 100%

0 No

One Yes proviso, if it achieves the challenges of having the science ready to use

Do you receive the Profitable stonefruit newsletter?
5 Yes
5 No

If yes, has the newsletter provided any information that would be useful to implement in your business?
e Research currently happening — production figures on water & crop load

Do you use a DA meter?
1 Yes
9 No

If yes. Is there any information you require to make it more useable?
e The table on values that each variety reaches maturity — best per specific market. How to meet a (8 day
best before) when supplying supermarket

If no, what are your reason(s) for not using it?
e Extra time needed in the day
Cost due to us being small producers
Don’t have our varieties
Cost to implement
Time x3
Not enough data
Never used or seen before x2Don’t need it



Stonefruit Roadshow Evaluation Summary

Location & date: Cobram 31/8/17 7pm-10pm

Presenters: Mark Hincksman, Dario Stefanelli, Mark O’Connell, Christine Frisina, John Lopresti
Present: 11 growers/packers/service suppliers, 7 evaluation responses

What did you hear tonight that would be useful to implement in your business?
e Information about fruit maturity and export market
e Post Harvest
e Maybe DA Meter

Is there anything you would like more information on?
e Fruit assessment for China
e Effects of cold storage on fruit quality
e Post harvest cooling
e Post harvest storage on stonefruit

Would you attend an event like this again?
7 Yes = 100%
0 No

Do you receive the Profitable stonefruit newsletter?
5 Yes
2 No

If yes, has the newsletter provided any information that would be useful to implement in your business?

Do you use a DA meter?
0 Yes
7 No

If yes. Is there any information you require to make it more useable?
e The table on values that each variety reaches maturity — best per specific market. How to meet a (8 day
best before) when supplying supermarket

If no, what are your reason(s) for not using it?
e  Prefer NIR meter
Had a look into it. Not really required at the moment
Haven’t bought one yet
Pricing
Didn’t know about it





