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Strawberry Innovation is a national industry development 
program, focused on improving national communication 
and coordination across the whole of the Australian 
strawberry industry. This project has been funded by Hort 
Innovation, using the strawberry research and development 
levy and contributions from the Australian Government. 
Hort Innovation is the grower owned, not-for-profit research 
and development corporation for Australian horticulture.

In 2014, strawberry plants growing in 
field beds in Queensland, Australia, 
were displaying a red colouring in 

the leaves and decline in plant health. 
Unofficially labelled ‘Red Leaf’, an 
increase in outbreaks of this disorder 
occurred in 2015 and 2016, prompting 
some investigation by the Department 
of Agriculture and Fisheries (DAF). DAF 
examined plants showing Red Leaf using 
a range of diagnostic testing for potential 
causal organisms, and nutrient analysis for 
possible nutrient problems. The results of 
these tests were inconclusive; we had, and 
still have, no understanding of what causes 
this affliction. In February 2019, a small 
one-year project was initiated by DAF to 
further investigate Red Leaf. Leading this 
project are Joanna Kristoffersen who has 
experience in molecular and diagnostic 
methods and Michelle Paynter, who has 
experience in plant breeding and plant 
pathology.

Plant symptoms
Strawberry plants showing symptoms 
of Red Leaf display a reddish/maroon 
interveinal discolouration in mature 
leaves, while younger leaves remain 
green or sometimes stunted. As the 
disorder progresses, leaves can wither 
and the plant may decline. In glasshouse 
conditions, we have found that plants can 
go into remission and lose the reddening 
symptoms, but the reddening returns 
sometime in the following months. In 
the field, plants with Red Leaf usually are 
undersized and look poorer than healthy 
plants. As the leaves deteriorate with 
age they become a reddish/pink colour, 
covering a large area of one or all of the 
leaflets of the trifoliate. This colouring 
can occur either along or between leaf 
veins. The pattern of movement of 
the reddening is very similar to that of 
magnesium deficiency, which starts with 
a faint small area between the veins and 
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Benevia® provides highly effective cross spectrum protection that rapidly stops insects feeding.  
Further damage to the plant is reduced, ensuring maximum marketability of your crop. 

Benevia® is specifically designed for use in Integrated Pest Management (IPM) schemes, in fact,  
it’s so effective on pests in Fruiting vegetable and Cucurbit crops that we’re expanding the label  
to cover Bulb vegetables, Potatoes and Strawberries. 

Being a Group 28 insecticide tool to fight pests, it’s important to use Benevia® in accordance with the 
current Insecticide Resistance Management (IRM) strategy in your area. Remember to rotate with a 
different mode of action insecticide, as required. Visit www.fmccrop.com.au for more information. 

FMC Australasia Pty Ltd
Phone: 1800 901 939 
www.fmccrop.com.au 

Expand your horizons
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develops into a solid red line of colour 
progressing throughout the entire leaf. 

Red Leaf is afflicting a number of the 
major cultivars grown in Queensland 
including Red Rhapsody, Fortuna, Festival 
and Aussiegem. It has also been seen 
on Camarosa and Albion. Red Leaf is 
not limited to field culture, symptomatic 
plants have been observed in substrate 
cultures and in pots in glasshouses. 

So what is causing this affliction? 
While the actual cause of this affliction is 
unknown at this stage, several possibilities 
are currently being examined. It may 
be attributed to a plant stress response, 
caused by either nutrient deficiency, 
environmental conditions, infection 
by a specific pathogen, or perhaps a 
combination of these issues. Reddening of 
leaves can be a stress related response in 
many plant species. There are a variety of 
factors that can cause plant stress. These 
may be biotic such as viruses, bacteria, 
fungi, nematodes and phytoplasmas, 
and abiotic, such as nutritional imbalance 
or physical plant damage. Blockages 
to the plant’s vascular system may also 
disrupt the movement of water and 
nutrients, and the resulting stress can also 
cause reddening in some plant species. 
Reddening of leaves is also frequently 
associated with potassium, magnesium 
and nitrogen deficiencies. Red Leaf may 

be a response to one or possibly several 
of these factors.

Our Aim
We plan to gather information and assess 
any potential causes such as diseases and 
deficiencies. We propose to research the 
following key areas:
1. nutritional testing through nutrient 
analysis of plants showing red leaf 
symptoms (Dr Tim Smith, DAF) 
2. molecular testing of both petioles and 
roots to investigate potential viral, fungal 
and/or, bacterial causes (Fiona Constable, 
Agribio, VIC) 
3. grafting and rub inoculation trials to 
determine whether Red Leaf is transferred 
by a potential pathogen in the vascular 
system (Denis Persley, DAF)
4. microscopic analysis to examine any 
abnormalities in the cells/pathogens
5. temperature trials to determine whether 
temperature plays a role in symptom 
onset, regression or expression.

We need your help!
Information gathering is a key feature of 
our research. We are aiming to better 
understand Red Leaf and the effects that 
this disorder is having on plant behaviour 
and yield. To do that we need the help 
of growers. If you notice any of your 
plants are showing symptoms like those 
described above please contact us. We 

are particularly looking for the following 
information:
• changes in growth, yield declines and 

any abnormalities. 
• changes to normal farming practices 

such as fertilising, fumigation, plastic 
use, watering etc.

• which varieties are affected, when and 
to what extent (i.e. % of total plants 
affected). 

• have affected plants picked up or have 
they declined. 

If you notice any affected plants or you 
are able to assist with any of the above 
information please contact Extension 
officer Bridie Carr at the Department of 
Agriculture and Fisheries, Nambour on 07 
53811327.  

You can also reach Joanna and Michelle 
via email: Joanna.Kristoffersen@daf.qld.
gov.au or michelle.paynter@daf.qld.gov.
au
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Figure 2. Time lapse of Red Leaf progression over 3 weeks, shown on leaf centre as small faint patches (left) to full blown reddening (right).

Figure 1. Strawberry leaf showing reddening in leaves.
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The 2018/19 temperate strawberry 
season has now come to a close 
and with it this season’s temperate 

breeding trials of the Australian Strawberry 
Breeding Program (ASBP). A total of 
14,865 temperate plants were planted 
and assessed by the program this season, 
including 14,236 seedlings, and multiple 
plants of 70 early stage selections and 
12 advanced stage selections at two trial 
sites. An additional 11 selections were 
further assessed in on-farm trials around 
the country for grower observation and 
input. 

In May 2019 a grower steering meeting 
was held for the project, where we gained 
valuable industry input into the direction 
of the temperate breeding program. 
With their assistance we’ve identified 
10 selections to be trialled on farms in 
2019/20, prior to the potential selection of 
some of them for commercialisation.

Two temperate selections, ‘Summer 
Song’ and ‘Scarlet-silk’, are currently 
in trials for the final stage of pre-
commercialisation (Plant Breeder’s 
Rights Part II). They have passed high 
health certification, and are with plant 
propagators for early bulking of numbers 
for commercial sale.

Strawberries Australia Inc. (SAI) and 
the Queensland Strawberry Growers 
Association (QSGA) are also now working 
together to commercialise two of the SAI 
’14-series’ selections. These selections 
were crossed under the previous SAI 

breeding program and selected by 
the ASBP, and should be commercially 
available in the next couple of years.

Temperate breeding trials
Each of the seedlings created by the 
program via controlled cross-pollination 
are genetically unique. Selections made 
from these crosses are then clonally 
propagated using runners and planted 
into randomised, replicated ‘early stage’ 
trials. At the end of the season the most 
promising selections from these early 
stage trials are then trialled a second time 
in ‘advanced stage’ trials. The best of 
these are distributed to a small number of 
growers for ‘on-farm’ trialling to get their 
feedback. All of these stages of trialling 
are run simultaneously each year.

In 2018/19, temperate seedlings were 
assessed for the more highly heritable 
traits in trial walk-throughs at each of the 
two temperate trial sites: the main trial site 
at Wandin North, Victoria and a smaller 
site at the Applethorpe Research Facility, 
Queensland. In the early and advanced 
clonal trials fruit was harvested weekly, 
weighed and counted, and assessed for 
a large number of traits important for 
commercial viability. This included traits 
important for consumer satisfaction, e.g. 
flavour, appearance and shelf life, as well 
as traits for more profitable production 
such as yield, fruit size, disease resistance 
and ease of picking.

From the 14,236 seedlings assessed 

this season, 66 were selected to advance 
to early stage trialling in 2019/20. Twenty-
nine of the early stage selections were 
picked to progress to advanced stage 
trialling, and 10 selections will be placed 
into on-farm trials this season for grower 
feedback (Table 1). There are some 
promising selections coming through the 
temperate pipeline, and we’re excited to 
see how they’ll perform this season.

A total of 13,548 plants were planted 
in mid to late April for the 2019/20 trials 
at the Wandin and Applethorpe Research 
Facilities (Figure 1 and Table 1). The 10 
selections chosen for on-farm trialling 
in 2019/20 were distributed to growers 
from late May, and are being trialled at 
various locations in Victoria, Tasmania, 
South Australia, the Albany region in 
Western Australia, and the Granite Belt in 
Queensland. 

Pre-commercialisation
In April 2019 a Plant Breeder’s Rights 
(PBR) trial was planted at the Wandin 
Research Centre. The trial will be 
assessed throughout the season to allow 
the completion of intellectual property 
protection (PBR Part II) for the temperate 
selections ‘Summer Song’ and ‘Scarlet-
silk’. These selections have completed 
high health certification at Agribio in 
Victoria, and certified plants have been 
distributed to plant propagators so that 
they can be multiplied for commercial 
production.

TEMPERATE BREEDING PROGRAM UPDATE
Jodi Neal, Karen Spencer, and the rest of the ASBP team, Department of Agriculture and Fisheries.

(B)

Figure 1. 2019/20 seedling and clonal trials at: (A) the Wandin Research Centre, Victoria; and (B) the Applethorpe Research Facility, Queensland.

(A)
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SAI and QSGA are also working 
together to commercialise two of the 
temperate SAI 14-series selections. These 
selections, ‘105’ and ‘151’, are showing 
promise, and have performed well in on-
farm trials in 2017/18 and 2018/19, and in 
breeding trials at the Wandin Research 
Centre. They are currently in Agribio 
undergoing testing for high health 
certification, and should be available for 
distribution to plant propagators in spring 
this year.

Grower steering meeting
In May 2019 a temperate grower 
steering meeting was held at Wandin 
North, Victoria. This meeting included 
growers who have trialled our temperate 
selections in on-farm trials around the 
country, Victorian Strawberry Growers 
Association (VSGA) committee members, 
temperate SAI committee members, and 
the Temperate Industry Development 
Officer. 

The purpose of the meeting was to 
gain industry feedback and input into the 
breeding strategy and overall direction 
of the temperate breeding program. 
Attendees were also provided with results 
from the 2018/19 advanced and on-
farm trials in order to get their input into 
selections to trial again in 2019/20.

A lot of highly valuable industry 
feedback was given and suggestions 
made which will be implemented by the 
breeding program in the coming season. 
We greatly thank all participants for their 
time and input to help our program deliver 
the best possible results for the temperate 
strawberry industry. 

We are always seeking industry 
feedback, and so please contact Jodi Neal 
(email: jodi.neal@daf.qld.gov.au; phone: 
07 5381 1352) if you are interested in 
becoming an official or unofficial member 
of a regional steering committee, or 
would just like to provide comments or 
suggestions.

Disease resistance trials
Screening of advanced selections for 
disease resistances is ongoing. The latest 
round of trials have been undertaken 
for the three major crown wilt diseases 
Charcoal Rot, Fusarium oxysporum 
f. sp. fragariae, and Colletotrichum 

gloeosporioides, and are currently being 
statistically analysed. 

A new component of our program is 
screening for Powdery Mildew resistance. 
In April 2019 a total of 356 seedlings 
and 22 advanced stage selections were 
planted in substrate culture under plastic 
cover at Maroochy Research Facility to 
screen for powdery mildew resistance 
(Figure 2). Included in this material are 
advanced selections for all three of our 
targeted production regions: temperate, 
subtropical and Mediterranean. Plants will 
be scored throughout the season for their 
disease severity and the results used to 
guide crossing decisions to increase levels 
of resistance in the breeding population. 
Early results suggest that genes for 
resistance or tolerance may already be 
present in some of our material.

Genetic analyses
Another new component of our breeding 
program is the screening of all advanced 
selections and parents for the presence 
of genes for particular flavour traits. We 
have begun routine screening for the 
gene responsible for the production of 
the flavour compound γ-decalactone, 
which creates a peach flavour. This genetic 
analysis allows us to be more accurate in 

our selection and crossing decisions, 
which will increase our ability to create 
varieties with greater flavour.

All of our 2018 temperate parents and 
advanced selections have been assessed 
for the presence of γ-decalactone. Results 
show a low to moderate frequency in the 
14-series (selections crossed in 2014) and a 
high frequency in the 15-series (selections 
crossed in 2015).

Work has also commenced in 
collaboration with the international 
RosBREED project to identify genetic 
markers for sugar (brix) levels in strawberry 
fruit. Temperate and subtropical parents 
and advanced selections from our 
program have been genotyped by the US 
Department of Agriculture and combined 

with data from other breeding programs in 
the USA. The first results from this analysis 
will be available in the coming weeks 
and will help guide crossing decisions for 
sweeter fruit. 

Other activities from around the country
Breeding trials: Subtropical breeding 
trials were planted in March and April 
2019. A total of 12,646 subtropical 
seedlings are being assessed this season, 
along with 108 early stage selections and 
42 advanced stage selections. These trials 
are located at Nambour and Bundaberg in 
Queensland. Seven advanced subtropical 
selections are being trialled in on-farm 
trials in South-East Queensland.

A Mediterranean breeding trial 
consisting of 763 seedlings, 7 early 
selections and 2 advanced selections was 
established in Bullsbrook in April 2019 
(Table 1). Eight advanced selections were 
also planted in an on-farm trial in the 
Wanneroo area, and one selection in a 
second on-farm trial in the same region.

Mediterranean growers steering 
meeting: In March 2019 a Mediterranean 
growers steering meeting was held in 
Wanneroo, Western Australia. While turn-
out was low we received a lot of highly 

valuable feedback and suggestions, and 
will be using this information to better 
optimise our Mediterranean breeding 
efforts for the local industry.

Pre-commercialisation: In March 2019 
a PBR trial was planted at Maroochy 
Research Facility, Nambour. This will 
be assessed throughout the season to 
allow the completion of PBR Part II for 
subtropical selections ‘Meadowsong’ 
and ‘Venus-ASBP’, and Mediterranean 
selections ’Rosalie-ASBP’, Jubilee-ASBP’ 
and ‘Fanfare-ASBP’. Certified high health 
plants of the subtropical selections are 
currently with plant propagators being 
multiplied for commercial production. The 
Mediterranean selections are still being 

Location Seedlings Families Parents Early selections Advanced 
selections

On-farm 
selections

Wandin 12,082 30 21 62 23 8

Applethorpe 633 14 19 4 6 2

Table 1. 2019/20 temperate breeding trial summary. For each breeding trial location in 2019: the number of seedling genotypes planted, number of 
seedling families and parents used, and the number of selections tested in early, advanced, and on-farm trials.

A lot of highly valuable industry feedback was given and 
suggestions made which will be implemented by the 
breeding program in the coming season. 
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assessed for high health status and should 
be released to propagators later this year.
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Figure 2. Planting the 2019 substrate culture powdery mildew screening trial at Maroochy Research Facility, Nambour. This trial includes material from 
temperate, subtropical and Mediterranean breeding nodes.
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Charcoal rot is a crown rot 
disease caused by the fungus 
Macrophomina phaseolina, with 

the potential to cause devastating crop 
losses. A study within the national charcoal 
rot research project showed the fungus 
can survive in buried strawberry crowns for 
at least six months. This is a period longer 
than the interval between the end of one 
strawberry crop and planting runners for 
the new crop.

Understanding the role of infected 
crop debris as a source of inoculum for 
infection of the following strawberry 
crop, is important for managing charcoal 
rot disease on farm. Returning infected 
strawberry crop debris to the soil increases 
the amount of the pathogen in the  
soil, thereby increasing the disease 
pressure on newly planted strawberry 
runners.

A study was undertaken to confirm 
transmission of the pathogen (M. 
phaseolina) from infected strawberry 
crowns to new plants, and the subsequent 
development of charcoal rot. The study 
also determined if the type of infected 
crown material (ie whole crown or half-
crown), and the quantity of infected crop 
debris, would impact the rate of plant 
death.

The Experiment
‘Albion’ runners were grown in sterilized 
potting mix, with infected strawberry 
crown material placed within the root 
zone. Runners planted in pots with no 
infected crown material was included as a 
control. The infected strawberry material 
was either whole crowns or half-crowns 
split lengthwise, with either one half-
crown, one whole crown, two half-crowns, 
four half-crowns or two whole crowns 
added per pot. 

The first dead plants occurred four 
weeks after planting (Figure 1). By 24 
weeks, all plants were dead, irrespective 
of the quantity of infected crop debris 
buried in each pot. There were no deaths 
of runners planted in pots with no infected 
strawberry crown material.

At eight weeks after planting, the 
number of dead plants in pots containing 
one or more infected half-crowns 
was significantly higher than for pots 
containing whole crowns. The number of 
dead plants in pots containing multiple 
half-crowns remained 2.5 – 3.5 times 
higher at 16 weeks after planting, than in 
plants potted with the equivalent infection 
buried as whole crowns

Application on Farm
The research confirms that M. phaseolina 
surviving in buried strawberry crop debris 
will infect newly planted strawberry runners. 
Consequently, infected strawberry debris 
is a source of M. phaseolina inoculum, with 
the potential to contribute to outbreaks 
of charcoal rot in the following crop. The 
practice of returning infected crop debris 
to the soil at the end of a season adds 
inoculum to the soil and increases the 
risk of infection of newly planted runners. 
Further, the pathogen present within a 
strawberry crown is far more difficult to 
control with existing chemical treatments.

The pathogen is known to survive 
in buried strawberry crop debris for at 
least six months, which is longer than the 
interval between crops on many farms. 
There is no evidence to suggest that the 
severity of charcoal rot disease can be 
reduced by increasing the duration of a 
fallow period between crops.

Whilst an initial outbreak of charcoal rot 
disease may be localised to a small area in 
a paddock, cultivation and the movement 
of machinery will slowly spread infected 
crop debris across the farm, leading 
to more and more plants becoming 
infected with charcoal rot. Removing crop 
debris, combined with good on-farm 
hygiene practices, will be fundamental to 
controlling charcoal rot disease on farm.

Breaking up infected strawberry 
crowns, as occurs during soil preparation, 
does not reduce the risk of infection or 
severity of charcoal rot in a following 
strawberry crop. Both intact crowns and 
broken crowns led to all plants dying from 
charcoal rot after six months. 

There was a clear difference between 
intact crowns and broken crowns in terms 
of when new plants died following infection 
from M. phaseolina. By eight weeks after 

exposure to infected crop debris, over 
40% of runners exposed to multiple 
broken crowns had died, compared to 
around 10% of runners exposed to intact 
crowns. This suggests the pathogen within 
broken crowns is immediately exposed to 
a nearby strawberry plant. Our research 
is currently evaluating whether M. 
phaseolina inside broken crowns is more 
susceptible to the action of soil fumigants.

Results from the experiment suggest 
that removing infected crowns from 
strawberry farms has the potential to 
reduce charcoal rot disease. In particular, 
growers should remove infected plants 
from the paddock and destroy them. 
In some regions of Australia, growers 
have used potato or carrot harvesters to 
remove crowns from soil. The economics 
of this practice will depend on the severity 
of charcoal rot and the concentration of 
M. phaseolina already in the soil of each 
paddock or an individual strawberry farm.

Once a strawberry plant is infected 
with M. phaseolina there is no cure and 
the plant will eventually die. Therefore, 
the most effective strategy for controlling 
charcoal rot disease will be to reduce 
the inoculum load and prevent infection. 
Managing charcoal rot disease will require 
a combination of removing infected crop 
debris, the application of soil disinfestation 
treatments, and good on-farm hygiene 
practices.
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RETAINING INFECTED CROP LEADS TO CHARCOAL ROT 
David Oag, Apollo Gomez, Dylan MacFarlane and Scott Mattner

At	eight	weeks	after	planting,	the	number	of	dead	plants	in	pots	containing	one	or	more	infected	
half-crowns	was	significantly	higher	than	for	pots	containing	whole	crowns.	The	number	of	dead	

plants	in	pots	containing	multiple	half-crowns	remained	2.5	–	3.5	times	higher	at	16	weeks	(four	
months)	after	planting,	than	in	plants	potted	with	the	equivalent	amount	of	infected	strawberry	
material	as	buried	whole	crowns.	Plant	deaths	associated	with	a	single	half-crown	was	similar	to	the	
death	rate	observed	for	two	and	four	half-crowns	at	eight	weeks.	However,	from	eight	weeks	the	
death	rate	slowed	and	became	similar	to	that	observed	for	the	whole	crown	treatments.	

Figure	1.	Percent	mortality	of	cv	Albion	plants	over	24	weeks	for	different	types	(whole,	split)	and	
quantity	(half,	one,	two)	of	infected	crowns.	No	plant	deaths	occurred	in	the	control	treatment	with	
no	buried	infected	crowns.	

	

Application on Farm 
The	research	confirms	that	M.	phaseolina	surviving	in	buried	strawberry	crop	debris	will	infect	newly	
planted	strawberry	runners.	Consequently,	infected	strawberry	debris	is	a	source	of	M.	phaseolina	
inoculum,	with	the	potential	to	contribute	to	outbreaks	of	charcoal	rot	in	the	following	crop.	The	
practice	of	returning	infected	crop	debris	to	the	soil	at	the	end	of	a	season	adds	inoculum	to	the	soil,	
and	increases	the	risk	of	infection	of	newly	planted	runners.	Further,	the	pathogen	present	within	a	
strawberry	crown	is	far	more	difficult	to	control	with	existing	chemical	treatments.	

The	pathogen	is	known	to	survive	in	buried	strawberry	crop	debris	for	at	least	six	months,	which	is	
longer	than	the	interval	between	crops	on	many	farms.	There	is	no	evidence	to	suggest	that	the	
severity	of	charcoal	rot	disease	can	be	reduced	by	increasing	the	duration	of	a	fallow	period	
between	crops.	

Whilst	an	initial	outbreak	of	charcoal	rot	disease	may	be	localised	to	a	small	area	in	a	paddock,	
cultivation	and	the	movement	of	machinery	will	slowly	spread	infected	crop	debris	across	the	farm,	
leading	to	more	and	more	plants	becoming	infected	with	charcoal	rot.	Removing	crop	debris,	
combined	with	good	on-farm	hygiene	practices,	will	be	fundamental	to	controlling	charcoal	rot	
disease	on	farm.	
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Figure 1. Percent mortality of cv Albion plants over 24 weeks for different types (whole, split) and 
quantity (half, one, two) of infected crowns. No plant deaths occurred in the control treatment with 
no buried infected crowns.
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Hong Kong is a Special Administrative 
Region of the Peoples Republic 
of China but operates under a 

different political, economic and legal 
system. The region has a population of 7.4 
million, unemployment rate of 2.9% and 
an average domestic household of 2.8 
people. The Hong Kong gross domestic 
product (GDP) grew at 6.9%, however, it 
has a significant ageing population with 
more than 16.6% of the 2017 population 
considered elderly which is expected to 
jump to 31% of the population in 2036. 
Hong Kong’s per capita consumption of 
fresh fruit and vegetables is thought to be 
amongst the highest in the world with fruit 
consumption increasing by 137% over the 
last 20 years.

Hong Kong is an import-dependent 
market with 95% of food and beverage 
products imported from around the world. 
It is an open access market for Australian 
strawberries and is a free trade port and as 
such, there are currently no duties or tariffs 
imposed.

Opportunities for Queensland fresh 
strawberries fall into the following 
categories:
1. Daily consumption of the fruit – 
increasing demand for foods that are 
time saving, yet healthy (driving forces are 

demographic changes, busy lifestyles and 
food safety incidents).
2. Fruit that is marketed as having 
additional health benefits - increasing 
trend towards the consumption of 
healthy, quality, functional and organic 
foods. The ageing population and a 
rise in health consciousness is creating 
a commercial environment for products 
that aid the maintenance of health and 
means consumers will pay 10-30% more 
for these products including those that are 
marketed as “organic”. 
3. Premium fruit as a popular gift. It is 
noted that City Super grocery supermarket 
was selling a speciality gift line of a single 
strawberry from Japan for $22 AUD! Gift 
giving is all year round, however there 
are specific international events that are 
also highly celebrated in Hong Kong 
particularly between October and April 
including Christmas, Western New Year, 
Chinese New Year, Thanksgiving and 
Easter. To the Chinese, “red” is a happy 
and prosperous colour.
4. Food service: this includes for use in 
salad bars, decorative cakes, and hotel 
and catering industries both in Hong 
Kong and Macau.

Hong Kong’s wet markets continue to 
dominate fresh produce sales though the 

supermarkets are improving their market 
share. In 2015, it was estimated that 60% 
of retail fruit sales were via wet markets, 
however, a steady decline was expected as 
consumers shifted to purchasing through 
alternative (supermarket) channels. Major 
supermarket chains are transforming to 
one-stop “superstores” with wet-market 
type areas selling seafood, meat and 
poultry products, bakery lines, fresh fruit 
and vegetables and in some instances 
wine, and other lifestyle facilities.

The fresh strawberry market in Hong 
Kong is quite significant with a steady 
climb over the last six years to a peak of 
7,689 tonnes in 2017 of imports. However, 
the penetration of Australian strawberries 
into this market is currently quite low at 
around 4%.

The three key competitors in the Hong 
Kong market are Japan, USA and South 
Korea, whilst Australian market share is 
currently very small (4%) and similar to 
Mexico, Chile, Spain and New Zealand, as 
illustrated in Figure 1. USA dominates total 
volume imported into Hong Kong, whilst 
imports from the Republic of Korea and 
Japan are second and third respectively. 
However, Japanese strawberries 
command a significantly higher wholesale 
and retail price which therefore propels 
Japan to the highest market share value.

SEEING “RED” IN HONG KONG
Bronwyn Ford, Queensland Department of Agriculture and Fisheries

In the Great Food Hall with back row LtoR. Jennifer Rowling (QSGA), Luigi Coco, Timothy Broderick (Executive Chef, Great Food Hall), Clinton 
McGrath (DAF), Ashleigh Hoyle and Brendon Hoyle. Kneeling (LtoR). Julie-Anne Nichols (Trade Commissioner, Trade and Investment Queensland), 
Charmaine Davey and Bron Ford (DAF).
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A comparison of the 250g punnet 
pricing at various retail outlets has also 
been conducted with pricing ranging 
from $4.28 AUD at Landmart Fruit and 
Vegetable store to $10.26 for Driscoll’s 
organic strawberries at both Oliver’s the 
Delicatessen and MarketPlace by Jason’s 
as outlined in Figure 2. 

There is a strong preference for 
strawberries in a single layer-flat punnet 
rather than a cube shape. However, the 
supply of strawberries is very competitive. 
As such, there is no brand or business 
loyalty from the wholesale or retail 
customer unless the supplier provides 
product consistency in terms of branding, 
fruit quality, size, and supply. 

There is enormous opportunity for 
Queensland strawberries to be provided 
in the Korean counter season from May 
through to November. Further customer 
feedback was that they seek medium 
sized conical shape strawberries and their 
most important feature requirement is 
consistent sizing.

The key to building consumer 
confidence, strong customer recognition 
and sustained sales is the need to focus on 
consumer education and a well-planned 
and executed marketing program.

This project was funded by the 
Queensland Government through the 

Growing Queensland Food Exports 
Program and delivered by Queensland 
Strawberry Growers Association 
(QSGA) with support from Queensland 
Department of Agriculture and Fisheries 
(DAF).

Figure 1. Value of strawberry imports into Hong Kong (International Trade Centre, 2019)

Above. Visual comparison of Well-Pict (USA) strawberries with Berry Patch Marketing (Queensland 
- Red Rhapsody variety) at Good View Development Group Warehouse and Head Quarters.

Figure 2. Market retail price of 250g strawberries in Hong Kong ($AUD converted)
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Climate change will increase leaf 
production in strawberry plants, 
and this is expected to reduce 

productivity. Efforts need to be made 
to reduce the impact of these changes 
on the yields of commercial strawberry 
fields in southern Queensland. Some 
of the new technologies might include 
the development of new cultivars better 
adapted to higher temperatures.

The productivity of strawberry plants 
depends on the amount of carbohydrates 
produced from photosynthesis over the 
growing season. The rate of photosynthesis 
generated by the canopy is related to the 
leaf area of the plant and the distribution 
of light throughout the canopy.  Some 
scientists have suggested as the climate 
warms and the plants produce more or 
larger leaves, the net effect may be a 
reduction in yield. For example, it has 
been shown that the yields of soybean 
plants with high leaf areas are 8 to 10% 
lower than those with intermediate leaf 
areas. Most models predict lower yields 
for crop plants under a warming climate 
and some of these responses appear to 
be related to excessive leaf production.

It is not known whether strawberry 
growing in a warming climate will have 
more or larger leaves or if yields will 
be effected. This article examines the 
relationship between productivity and leaf 
area in strawberries.

There is some evidence that the best 
yields of strawberry plants are associated 
with intermediate leaf production. 
A warming climate will increase leaf 
production and this might be at the 
expense of fruit production. Efforts need 
to be made to explore the relationship 
between yield and leaf area in strawberry 

cultivars growing in southern Queensland.  
This information might assist plant 
breeders develop strawberry cultivars that 
have more open canopies and that are 
more suitable for production in a warming 
climate. 

The importance of leaf area in the 
productivity of plants
Less than 1% of sunlight reaching the 
earth is used by plants in photosynthesis 
to generate the energy needed by plants 
to grow. Light has a strong effect on 
photosynthesis in the leaves and on the 
development of the different tissues in the 
plant.  

Scientists often estimate the potential 
productivity of a plant by measuring the 
amount of light intercepted by the canopy 
and the leaf area of the plant. One of the 
more common ways to measure the leaf 
area of a plant is to calculate a leaf area 
index (LAI). It can be estimated manually 
by measuring the area of all the leaves 
on a plant and dividing this value by the 
area of the ground covered by the plant. A 
plant with a leaf area of 2.0 has a leaf area 
that can cover a given area two times.  

Leaf are index has been used to estimate 
the photosynthesis and productivity of 
crops, wild plants and whole ecosystems.  
About 90% of the biomass of a plant is 
produced from photosynthesis in the 
leaves or other green tissues. For many 
crops, maximum yields are found with LAIs 
of 3.0 to 4.0, with lower yields with lower or 
high LAIs. High LAIs are often associated 
with dense canopies and low light levels at 
the base of the plants (Figure 1). Leaves at 
the top of the canopy usually have higher 
rates of photosynthesis than leaves at the 
bottom of the canopy. For many crops, 

100% of sunlight is intercepted when the 
LAI is about 4.0.

Optimum LAIs have been estimated for 
several important crops, and range from 
1.5 to 5.0 for soybean, tomato, apple and 
mango and up to 7.0 to 11.0 for peach 
and orange. No optimum LAIs have been 
established for strawberry plants.

There is usually a better relationship 
between yield and LAI than between 
yield and leaf area per plant. The 
relationship between yield and LAI can 
vary with different species and cultivars 
and different growing environments. The 
relationship can often be determined by 
growing different cultivars at a range of 
plant densities and measuring the yield 
and leaf area of the plants. Example of the 
responses in two important crop plants, 
soybean and corn (maize) are shown in 
Figure 2. Average yields in both crops were 
best with a LAI of about 4.0 and about 10% 
lower with a LAI of 5.0 or greater.  

More open canopies have better 
light distribution than dense canopies, 
and generally higher rates of canopy 
photosynthesis. In tomato, higher yields 
in cultivars released from 1950 to 2000 
in the Netherlands were associated with 
open canopies and high photosynthesis 
by the plants. The new cultivars converted 
about 3.0% of the intercepted light into 
dry matter compared with about 2.0% in 
the old cultivars.

In soybean, best yields are usually 
achieved with an LAI of about 4.0.  
However, many new cultivars now have 
LAIs of about 7.0. Research conducted 
in Illinois in the United States showed 
that removing some of the new leaves as 
they emerged reduced LAI to close to the 
optimum value and increased yield by 8%.  

WILL STRAWBERRY YIELDS UNDER A WARMING 
CLIMATE BE RELATED TO INCREASING OR 
DECREASING LEAF AREA?
Christopher Menzel, Queensland Department of Agriculture and Fisheries
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Similar research conducted in China with 
corn (maize) showed that removing the 
top two leaves from the plants increased 
yields by 12 to 15%. The results of these 
experiments indicate the increasing leaf 
production can reduce the productivity of 
some crops. Plant breeders might be able 
to produce better adapted crops under 
climate change by reducing the amount 
of leaf area in new cultivars.

Relationship between yield and leaf area 
in strawberry plants 
Climate change will initially increase the 
yields of strawberry plants, but eventually 
yields will start to decline. In the long-
term, the plants will probably have too 
many leaves and too few flowers for 
acceptable production. Fruit size will also 
decline under higher temperatures.

The relationship between yield and 
LAI in strawberries has not been widely 
studied. Final seasonal LAIs ranged from 
0.8 to 2.9 in strawberry plants growing 
under hill culture in Brazil. Higher LAIs 
from 5.4 to 8.5 were reported in strawberry 
plants growing in matted rows in Maryland 
in the United States.  

There have been two studies relating 
yield to LAI in strawberries, and they give 

conflicting results. In one study, plants 
with a LAI of 0.6 had yields of 40g, whereas 
plants with a LAI of 1.2 had yields of 100g. 
Overall, the plants in this experiment had 
low yields. In contrast, in the second study, 
yield decreased from 400g per plant to 250 
g per plant as LAI increased from 3.0 to 
5.0. Overall, the plants in this experiment 
had intermediate yields. There are no 
studies showing the relationship between 
yield and LAI in high-yielding strawberry 
plants.

There is some evidence that low 
average light levels under high LAIs can 
decrease the productivity of strawberries.  
Plants at high density had fewer flowers 
than plants at low density in the United 
Kingdom. Other work conducted in the 
United Kingdom explored the relationship 
between yield and leaf production. The 
plants were divided into groups according 
to the number of leaves two weeks after 
establishment (12, 26, 35 or 60 leaves 
per plant). At the end of the experiment, 
maximum yield occurred with about 120 
leaves per plant with lower yields with 
lower or high leaf production (Figure 3).  
It was suggested that lower yields in the 
larger plants was due to excessive leaf 
production in the top of the canopy and 

shading of the leaves in the bottom of the 
canopy. The plants in this experiment had 
intermediate yields.

Implications for commercial strawberry 
production
There is some evidence that the best yields 
of strawberry plants are associated with 
intermediate leaf production. A warming 
climate will increase leaf production and 
this might be at the expense of fruit 
production. Efforts need to be made to 
explore the relationship between yield and 
leaf area index (LAI) in strawberry cultivars 
growing in southern Queensland. Many of 
the new cultivars developed in Florida are 
high yielding and have an open canopy.  
Research to breed cultivars with more 
open canopies may reduce the impact of 
a warming climate of the productivity of 
strawberry fields in Queensland.
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Figure 3. Relationship between 
yield and leaf production in 
strawberry plants growing in the 
United Kingdom. Yield was best 
with about 120 leaves per plant, 
with lower yields with lower or 
higher leaf production. Data from 
Awang and Atherton (1995). There 
are few studies on the relationship 
between yield and leaf area index 
(LAI) in strawberries.

Figure 1. Relationship between the 
interception of sunlight and leaf 
area index (LAI) in mango trees.  
At a low LAI, light conditions in 
the lower canopy were about 40% 
of ambient conditions. At a high 
LAI, light conditions in the lower 
canopy were about 5% of ambient 
conditions. Data are from Rajan et 
al. (2001) in India. No information 
is available on the relationship 
between the interception of light 
and LAI in strawberries.

Figure 2. Relationship between yield and leaf area index (LAI) in 
soybean and corn cultivars grown at different plant densities. Average 
yields were best with a LAI of about 4.0 and about 10% lower with a 
LAI of 5.0 or greater. Data from Rahman and Hossain (2011) and Prior 
and Russell (1976).
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Scientists from the Victorian 
Strawberry Industry Certification 
Authority (VSICA) and the 

Department of Agriculture and Fisheries 
(DAF) have recently shown that the use 
of totally impermeable films (TIFs) with 
soil fumigants can significantly decrease 
charcoal rot disease and increase fruit 
production of strawberry. The higher 
revenue from fruit production more than 
compensates for the increased cost of 
TIFs, compared with standard films (low 
density polyethylene, LDPE). This makes 
the use of TIFs with soil fumigants a cost-
effective treatment for growers aiming to 
manage charcoal rot.  

Background
Charcoal rot is a crown rot disease 
of strawberry caused by a fungus 
(Macrophomina phaseolina) that lives 
in the soil (Figure 1). The importance of 
charcoal rot has increased in strawberry fruit 
crops, since the phase-out of the fumigant 
methyl bromide. In 2017, scientists from 
DAF and VSICA commenced a national 
project on more effective management 
of charcoal rot of strawberry. The project 
includes research on better application 
techniques for current fumigants, new 
fumigants, the sources and survival of 
M. phaseolina in strawberry production 
systems, and cultural practices to improve 
the management of charcoal rot.

A key result from research in the 
project is that the use of TIFs with current 
fumigants can increase control of charcoal 

rot, compared with standard films. Results 
also show that the benefits of using TIF 
outweigh the additional costs of the 
product.

What is the difference between TIFs and 
“standard” LDPE films?
One of the reasons strawberry growers 
apply plastic film over beds is to hold 
fumigants in the soil, following their 
application. Generally, the greater the 
concentration and time fumigants remain 
in soil, the more effective they are at 
controlling pathogens, including M. 
phaseolina. 

The advantage of TIFs over LDPE film is 
their ability to retain chemical fumigants in 
the soil for a longer period and at greater 
concentrations. Unlike LDPE, TIF contains 
a layer of ethylene vinyl alcohol that is 
totally impermeable to the movement of 
soil fumigants and/or gases. Results from 
our soil-column and field experiments 
(Figure 3) confirm that TIFs hold fumigants 
for longer and at greater concentrations 
than LDPE film. 

The use of TIFs may also make soil 
fumigation safer for operators, the public 
and the environment because they 
prevent emissions of fumigant gases 
to the atmosphere. The project team 
have demonstrated the benefits of TIFs, 
regarding their ability to retain fumigants 
at greater concentrations in the soil, at 
several communication events located 
across Victoria, Queensland and Western 
Australia (Figure 2).

Does the use of TIFs with soil fumigants 
help to control charcoal rot disease?
We conducted a field trial on a strawberry 
farm, with a history of charcoal rot, at 
Silvan, Victoria to compare the use of TIF 
(Cicam) with standard LDPE film. The trial 
area was fumigated with Tri-Form® 80 (80% 
chloropicrin, 20% 1,3 dichloropropene) at 
a rate of 400kg/ha and planted in summer 
2017-2018 with bare-rooted runners (cold-
stored) of the cultivar ‘Albion’. The results 
of the experiment showed that the use of 
TIF with the fumigant significantly reduced 
the amount of M. phaseolina DNA in the 
soil compared with the use of LDPE and 
untreated soil (Figure 4). Moreover, the 
use of TIF resulted in significantly less 
charcoal rot disease in strawberry plants 
compared with the LDPE film and the 
untreated control (Figure 5). Disease was 
most severe during the summer months of 
2018-2019.

Is the use of TIFs with fumigants cost-
effective for management of charcoal 
rot?
In addition to measuring disease, we 
counted and weighed fruit 2-3 times 
per week through the growing season 
of the trial at Silvan. The results showed 
that the use of TIF with the fumigant 
significantly increased fruit yield by 
up to 36% compared with the use of 
standard LDPE film and untreated soil 
(Figure 6). Based on weekly wholesale 
prices from the Melbourne Market for 
2018-19 (Freshlogic), this represents an 

THE USE OF TOTALLY IMPERMEABLE FILMS (TIFS) 
WITH SOIL FUMIGANTS IS A COST-EFFECTIVE 
TREATMENT FOR MANAGEMENT OF CHARCOAL ROT
Dr Dylan McFarlane1, Dr Scott Mattner1, Apollo Gomez and David Oag2 
¹VSICA (Victorian Strawberry Industry Certification Authority)
2DAF (Department of Agriculture and Fisheries, Queensland)

Far Left. Figure 1. 
Plant death caused 
by charcoal rot of 
strawberry (Wanneroo, 
WA).

Left. Figure 2. Dr Dylan 
McFarlane demonstrating 
the benefits of totally 
impermeable film 
(TIF), with the use of a 
soil-column display, to 
Australian strawberry fruit 
growers at a workshop in 
Stanthorpe, QLD.
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Figure 5. The average (n = 150) amount of charcoal rot in strawberry 
plants, based on the Plant Disease Index (combination of disease severity 
and incidence) over a period of four months (2018-2019). The beds were 
fumigated (Tri-Form® 80) and covered with either totally impermeable film 
(TIF) or low-density polyethylene film (LDPE), or left untreated. The trial 
occurred at a strawberry fruit farm in Silvan, Victoria.

increase in revenue of $2.00 per plant 
from the use of TIF compared with the 
use of standard LDPE film. TIF ($0.417/m) 
is more expensive than standard LDPE 
film ($0.307/m) (Cicam Pty Ltd, personal 
communication). However, the additional 
$12.00/m revenue from increased fruit 
yield, more than compensated for the 
additional cost of the TIF ($0.11/m). This 
makes the use of TIFs with fumigants a 
cost-effective treatment for the improved 
management of charcoal rot and has the 
potential to increase growers’ profits.

Studies have also identified similar 
benefits, with the use of impermeable 
films, with other fumigants, such as 
ethanedinitrile (EDN) and chloropicrin 
(PIC). Note that TIFs must be used with 
EDN under the product label.

Are strawberry fruit growers adopting 
TIFs?
Australian strawberry fruit growers have 
commenced the adoption of TIFs for soil 
fumigation. Based on sales data, over 15 
tons of TIFs were used by the strawberry 
fruit industry in Victoria from April – June 
of 2018. Further, over 25 tons of TIFs were 
used by Victorian growers from December 
2018 – February 2019. This result is 
significant because almost no TIF was 

used prior to 2018, across all of Australia. 
Our project has assisted by quantifying 
and communicating the benefits of TIFs 
to strawberry growers across Australia, 
enabling them to make informed decisions 
on its use on their farms. Growers should 
contact their film suppliers if they want to 
try TIFs on their farm.

Conclusions
Our laboratory and field trials show that 
the use of TIFs with currently registered 
fumigants increases the concentration and 
time fumigants remain in soil, reduces the 
amount of M. phaseolina in soil, reduces 
charcoal rot disease and increases the 
yield and revenue from fruit of strawberry 
plants, compared with the use of standard 
LDPE films. Our research is continuing 
to identify the most effective fumigants, 
combinations of fumigants and cultural 
practices to control charcoal rot. Currently, 
evidence shows that TIFs are a cost-
effective tool that will assist in reducing 
the impact of charcoal rot and increasing 
the safety of using soil fumigants in the 
Australian strawberry fruit industry. 

The list of permits and registered 
products for use in strawberry fruit 
production are available on the Australian 
Pesticides and Veterinary Medicines 

Association website (www.apvma.com.
au). Growers should always follow 
instructions and conditions as directed 
on the product label and permit. Reliance 
on any information provided in this article 
is entirely at your own risk. The use of 
fumigants at fruit farms as presented here 
aims to minimise charcoal rot disease. 
Hort Innovation, DAF and VSICA are not 
responsible for, and will not be liable for 
any loss, damage, claim, expense, costs 
(including legal costs) or other liability 
arising in any way from the use or non-use 
of the information contained in this article.

If you would like to learn more about 
the project activities, contact David Oag 
(0427 427 517) or your local member of the 
project team.

Acknowledgements
The project is funded by Hort Innovation 
using the research and development 
strawberry levy, and funds from the 
Australian Government. The Queensland 
Government, through the Department of 
Primary Industries (DAF), and the Victorian 
Strawberry Industry Certification Authority 
Inc. have co funded the research. We also 
acknowledge the strawberry fruit growers 
who provided the field sites for the 
experimental trials.

TIFs	over	LDPE	film	is	their	ability	to	retain	chemical	fumigants	in	the	soil	for	a	longer	period	and	at	
greater	concentrations.	Unlike	LDPE,	TIF	contains	a	layer	of	ethylene	vinyl	alcohol	that	is	totally	
impermeable	to	the	movement	of	soil	fumigants	and/or	gases.	 esults	from	our	soil-column	and	
field	e periments	(Figure	2)	confirm	that	TIFs	hold	fumigants	for	longer	and	at	greater	
concentrations	than	LDPE	film.		

The	use	of	TIFs	may	also	make	soil	fumigation	safer	for	operators,	the	public	and	the	environment	
because	they	prevent	emissions	of	fumigant	gases	to	the	atmosphere.	The	project	team	have	
demonstrated	the	benefits	of	TIFs,	regarding	their	ability	to	retain	fumigants	at	greater	
concentrations	in	the	soil,	at	several	communication	events	located	across	Victoria,	 ueensland	and	
Western	Australia	(Figure	3).	

	

Figure	 .	The	average	(n	=	4)	concentration	(ppm)	of	1,	3-dichloropropene	at	a	depth	of	15cm,	under	
strawberry	beds	that	were	fumigated	with	Tri-Form	80®	and	covered	by	either	totally	impermeable	
film	(TIF)	or	low-density	polyethylene	film	(LDPE),	at	a	strawberry	fruit	farm	in	Silvan,	Victoria.	
Measurements	occurred	at	2,	24,	72	and	144	hours	after	fumigation.	
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Figure	 .	The	average	(n	=	3)	amount	of	log	DNA	copies	of	M.	phaseolina	per	gram	of	soil,	in	soil	
samples	collected	at	a	depth	of	0-10cm	over	the	summer	growing	season	(2018-2019).	The	beds	
were	fumigated	(Tri-Form®	80)	and	covered	with	either	totally	impermeable	film	(TIF)	or	low-density	
polyethylene	film	(LDPE),	or	left	untreated.	The	trial	occurred	at	a	strawberry	fruit	farm	in	Silvan,	
Victoria.	

	
Figure	 .	The	average	(n	=	150)	amount	of	charcoal	rot	in	strawberry	plants,	based	on	the	Plant	
Disease	Inde 	(combination	of	disease	severity	and	incidence)	over	a	period	of	four	months	(2018-
2019).	The	beds	were	fumigated	(Tri-Form®	80)	and	covered	with	either	totally	impermeable	film	
(TIF)	or	low-density	polyethylene	film	(LDPE),	or	left	untreated.	The	trial	occurred	at	a	strawberry	
fruit	farm	in	Silvan,	Victoria.	

Is	t e	use	of	TIFs	wit 	fu igants	cost effecti e	for	 anage ent	of	c arcoal	
rot?	

In	addition	to	measuring	disease,	we	counted	and	weighed	fruit	2-3	times	per	week	through	the	
growing	season	of	the	trial	at	Silvan.	The	results	showed	that	the	use	of	TIF	with	the	fumigant	
significantly	increased	fruit	yield	by	up	to	36 	compared	with	the	use	of	standard	LDPE	film	and	
untreated	soil	(Figure	6).	Based	on	weekly	wholesale	prices	from	the	Melbourne	Market	for	2018-19	
(Freshlogic),	this	represents	an	increase	in	revenue	of	$2.00	per	plant	from	the	use	of	TIF	compared	
with	the	use	of	standard	LDPE	film.	TIF	($0.417/m)	is	more	e pensive	than	standard	LDPE	film	
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($0.307/m)	(Cicam	Pty	Ltd,	personal	communication).	However,	the	additional	$12.00/m	revenue	
from	increased	fruit	yield,	more	than	compensated	for	the	additional	cost	of	the	TIF	($0.11/m).	This	
makes	the	use	of	TIFs	with	fumigants	a	cost-effective	treatment	for	the	improved	management	of	
charcoal	rot	and	has	the	potential	to	increase	growers’	profits.	

	
Figure	6.	The	average	cumulative	fruit	weight	(g)/	plant	(n	=	60)	produced	over	a	year	(2018-2019).	
Plants	were	grown	in	fumigated	(Tri-Form®	80)	soil	under	either	totally	impermeable	film	(TIF)	or	
low-density	polyethylene	film	(LDPE),	or	left	untreated,	at	a	strawberry	fruit	farm	in	Silvan,	Victoria.	

Studies	have	also	identified	similar	benefits,	with	the	use	of	impermeable	films,	with	other	
fumigants,	such	as	ethanedinitrile	(EDN)	and	chloropicrin	(PIC).	Note	that	TIFs	must	be	used	with	
EDN	under	the	product	label.	

Are	strawberry	fruit	growers	adopting	TIFs?	

Australian	strawberry	fruit	growers	have	commenced	the	adoption	of	TIFs	for	soil	fumigation.	Based	
on	sales	data,	over	15	tons	of	TIFs	were	used	by	the	strawberry	fruit	industry	in	Victoria	from	April	–	
June	of	2018.	Further,	over	25	tons	of	TIFs	were	used	by	Victorian	growers	from	December	2018	–	
February	2019.	This	result	is	significant	because	almost	no	TIF	was	used	prior	to	2018,	across	all	of	
Australia.	Our	project	has	assisted	by	quantifying	and	communicating	the	benefits	of	TIFs	to	
strawberry	growers	across	Australia,	enabling	them	to	make	informed	decisions	on	its	use	on	their	
farms.	Growers	should	contact	their	film	suppliers	if	they	want	to	try	TIFs	on	their	farm.	

Conclusions	

Our	laboratory	and	field	trials	show	that	the	use	of	TIFs	with	currently	registered	fumigants	increases	
the	concentration	and	time	fumigants	remain	in	soil,	reduces	the	amount	of	M.	phaseolina	in	soil,	
reduces	charcoal	rot	disease	and	increases	the	yield	and	revenue	from	fruit	of	strawberry	plants,	
compared	with	the	use	of	standard	LDPE	films.	Our	research	is	continuing	to	identify	the	most	
effective	fumigants,	combinations	of	fumigants	and	cultural	practices	to	control	charcoal	rot.	
Currently,	evidence	shows	that	TIFs	are	a	cost-effective	tool	that	will	assist	in	reducing	the	impact	of	
charcoal	rot	and	increasing	the	safety	of	using	soil	fumigants	in	the	Australian	strawberry	fruit	
industry.		

The	list	of	permits	and	registered	products	for	use	in	strawberry	fruit	production	are	available	on	the	
Australian	Pesticides	and	Veterinary	Medicines	Association	website	(www.apvma.com.au)	Growers	
should	always	follow	instructions	and	conditions	as	directed	on	the	product	label	and	permit.	
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Figure	 .	The	average	(n	=	3)	amount	of	log	DNA	copies	of	M.	phaseolina	per	gram	of	soil,	in	soil	
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were	fumigated	(Tri-Form®	80)	and	covered	with	either	totally	impermeable	film	(TIF)	or	low-density	
polyethylene	film	(LDPE),	or	left	untreated.	The	trial	occurred	at	a	strawberry	fruit	farm	in	Silvan,	
Victoria.	
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Figure 3. The average (n = 4) concentration (ppm) of 1, 3-dichloropropene 
at a depth of 15cm, under strawberry beds that were fumigated with 
Tri-Form 80® and covered by either totally impermeable film (TIF) 
or low-density polyethylene film (LDPE), at a strawberry fruit farm in 
Silvan, Victoria. Measurements occurred at 2, 24, 72 and 144 hours after 
fumigation.

Figure 4. The average (n = 3) amount of log DNA copies of M. phaseolina 
per gram of soil, in soil samples collected at a depth of 0-10cm over 
the summer growing season (2018-2019). The beds were fumigated (Tri-
Form® 80) and covered with either totally impermeable film (TIF) or low-
density polyethylene film (LDPE), or left untreated. The trial occurred at a 
strawberry fruit farm in Silvan, Victoria.

Figure 6. The average cumulative fruit weight (g)/ plant (n = 60) produced 
over a year (2018-2019). Plants were grown in fumigated (Tri-Form® 80) soil 
under either totally impermeable film (TIF) or low-density polyethylene 
film (LDPE), or left untreated, at a strawberry fruit farm in Silvan, Victoria.
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Waste has continued to be a hot 
topic in the last few years and 
with good reason. About 2.7 

tonnes of waste is generated for each 
Australian every year and this is simply not 
a sustainable position. After ‘Masonry’, 
the leading waste category is surprisingly 
‘Organic’ meaning food waste and this 
was nearly 15 million tonnes in 2016-17!  
Plastic packaging gets a very bad rap 
although it was less than half the scale of 
paper and cardboard waste, the difference 
being the recycling rates of the two differ 
enormously.

QSGA has recently commissioned 
a review of strawberry (and other soft 
fresh produce) packaging looking both 
domestically and globally. The report 
presents an overview of the current 
strawberry and soft fruit packaging and 
its properties in the Australian market. 
The report also features a break down 
and explanation of the key marketing 
claims that are currently being made in 
relation to more ‘environmentally friendly’ 
packaging. A snapshot of consumer 

attitudes and 
behaviours taken 
from secondary 
research is also 
included.

Given that the majority of 
soft berries are currently sold in 
plastic punnets, the major trends 
in plastic packaging are explored 
along with Australian recycling initiatives 
and environmental policies that may 
impact the future packaging direction for 
Australian berry growers. 

Did you know that only 14 per cent 
of plastic used in single use food and 
beverages applications is currently 
recovered for recycling or energy 
recovery in Australia? Do you realise that 
the presence of an adhesive label on a 
plastic punnet made from PET – the most 
common packaging configuration for 
fresh berry packs – makes that punnet 
unsuitable for recycling as the label 
contaminates the plastic forcing the 
waste to landfill?

Analysis from desktop market research 

regarding sustainable packaging 
initiatives around the world is presented, 
along with an overview of environmentally 
focused legislation that has the potential 
to be adopted in Australia in due course.

The report concludes with some key 
recommendations and potential next 
steps in delivering a more sustainable 
packaging platform for Australian fresh 
berries.

A topline summary of the key findings 
will be presented by Jane Richter at the 
QSGA General Meeting on Tuesday 4th 
June at Beerwah Golf Club. A workshop 
looking at packaging in detail will be 
arranged for later this year where the 
larger findings from the report will be 
shared. 

FINDING A SUSTAINABLE 
PACKAGING PATHWAY 
FOR AUSTRALIAN 
STRAWBERRIES
Jane Richter
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Fermentation has been evaluated 
as a waste-management tool for 
Queensland Fruit Fly (QFF) in 

strawberries and raspberries.
Queensland Fruit Fly (Bactrocera tryoni) 

is a significant pest to the Victorian fruit 
industry affecting production and trade. 
QFF is a recent pest to the Yarra Valley and 
threatens both large and small businesses, 
as well as many urban gardens with back-
yard fruit trees.

Some controls exist for management 
of QFF in fruit including cold storage, 
however some small business operations 
do not have the capacity for on-site cold 
storage for all pre-pack reject fruit or fallen 
fruit.

This article provides a summary of 
the study that has assessed the use 
of fermentation as a low-cost on-farm 
alternative to kill an artificially heavy 
infestation of QFF larvae in strawberries 
and raspberries.

Methodology
Strawberries and raspberries were infested 
under controlled conditions at the DPI 
NSW laboratories.

Infested strawberries and raspberries 
were added to fermentation tanks to 
compare the impact of fermentation to 
non-fermented control samples on the 
emergence of QFF.

RESULTS
Strawberries: Sampling was undertaken 
over 14 days at the BHI Biosecurity 
Centre of Excellence. Flies only emerged 
from strawberry samples taken from the 
fermentation vessels at time zero and at 
day 1. Flies emerged from strawberry 
control samples taken from the first 7 days 
of sampling.
Raspberries: No flies were observed 
to emerge from samples taken from 
fermentation vessels at any time. Flies 
emerged from raspberry control samples 
taken from the first 4 days of sampling. 

Discussion
The effect of the treatment on the viability 
of QFF was observed from the first time 
point. No flies emerged from raspberries 
that had been submerged in the 
fermentation vessel, and no flies emerged 
from the strawberry treatment after 
one day of submersion. The immediate 
effect on viability may indicate that the 
cause of death is at least partly related to 
submersion and may be a combined effect 
of submersion and fermentation, however 
the design of this project did not allow for 
these two variables to be distinguished.

The complete destruction of viable 
QFF, in two days, in what would be 
considered in the field to be an extremely 
high level of infestation gives strong 

support for this methodology to be used 
for the management of reject raspberries 
or strawberries that may be, or are 
known to be, infested with QFF. Since 
the mechanism of destruction of QFF 
cannot be determined from this study, no 
extrapolation of these findings should be 
extended to the treatment of other fruits.

Conclusion
A combination of factors likely led to 
the killing of a high QFF infestation in 
strawberries and raspberries. No viable 
larvae could be recovered from fruit after 
two days of fermentation at which time 
alcohol was 4.5% or above in all samples. 
Berries that were submerged, and then 
immediately sampled, strongly inhibited 
the emergence of adult flies indicating 
that alcohol is probably not the sole cause 
of larvae death. 

The study should give strawberry and 
raspberry growers confidence to use a 
simple fermentation barrel to treat fallen 
or pre-pack reject fruit with suspected 
QFF infestation. 

Fermenting berries should be agitated 
daily to ensure berries do not sit above 
the fluid. Fermentation barrels should be 
vented via an air lock to release built up 
gases, and alcohol checked to ensure that 
levels are 4.5% or above. 

FRUIT WASTE MANAGEMENT FOR QLD FRUIT FLY
Mick Blake, Lauren Turner, Tina Gilbertson, Biosecurity Centre of Excellence, Box Hill Institute, Victoria
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A rite of passage for many Australian 
teenagers is their first part-time 
or casual job. These jobs have 

numerous benefits: they develop skills 
and experience, prepare them to be 
productive members of society and 
increase their self-esteem and resilience. 

Despite these benefits, workers under 
the age of 18 are particularly vulnerable 
in the workplace. In fact, the agriculture 
industry has the highest rate of serious 
injuries for young workers. This may be 
because they are:
• Still developing their skills
• Lacking experience to judge risk
• Hesitant to ask questions or report 

issues
• Enthusiastic to make a good impression

So how do you effectively manage 
young workers to ensure they learn 
valuable skills and stay safe? Fair Farms 
promotes some keys processes and 
behaviours to ensure work does not 
interfere with minors’ education, health, 
development or safety. 

Child labour:
Fair Farms advocates that no child under 
the age of 13 should be employed. 
Children are at high risk of injuries, 
especially on farms. You should check the 
ages of all workers and keep a register as 
evidence of this.

State laws:
Each State and Territory has their own 
youth employment laws that cover 
when minors can start work, and any 

restrictions on what hours they can work. 
At a minimum, work should never interfere 
with minors attending school. You can find 
more information here: www.fairwork.
gov.au/find-help-for/young-workers-and-
students/what-age-can-i-start-work.
 
Health and safety:
You should consider the age and skills of 
young workers, to make sure the tasks 
and responsibilities they undertake are 
appropriate. In considering this, workers 
under the age of 18 should not:
• Work with or around harmful chemicals
• Use or operate machinery
• Work without supervision 
• Work in very loud environments

Make sure you also pay special 
attention to how long minors work for, 
when they work and any additional or 
tailored training they might need around 
safe work practices. 

Work environment:
Teenagers’ minds are still developing, so 
you should be careful and make sure the 
work environment is appropriate. This 
includes avoiding exposure to:
• Vulgar language
• Alcohol
• Non-prescription drugs
• Images or conversation of a sexual 

nature

The key to making sure all of these 
procedures work is to create and foster a 
culture of awareness and consideration. 
Talk to other workers when you 

employ minors and discuss the special 
considerations everyone has to ensure a 
safe and productive workplace. 

These and other important topics are 
covered in the Fair Farms Standard, which 
sets out the accepted principles of fair 
and ethical employment in horticulture. 
For more information, including how 
to become a Fair Farms certified 
employer, visit: www.growcom.com.au/
fairfarmsinitiative or email us at fairfarms@
growcom.com.au

MANAGING YOUNG WORKERS
Thomas Hertel, Fair Farms, Growcom

PROJECT 

IMPLEMENTATION UPDATE
Fair Farms Training and Certification 
is the horticulture industry’s proactive 
response to identified problems around 
workplace compliance. This important 
industry-led initiative is scheduled to 
go live on 11 June 2019. From this date 
we will take registrations from growers 
and other participants who can then 
begin their training and certification 
pathway.

The official launch of the program 
will take place at this year’s Hort 
Connections conference in Melbourne 
from 24 – 26 June. If you are attending, 
please feel free to come for a chat and 
meet the Fair Farms team at Growcom’s 
trade booth (stand 110, 111). We look 
forward to seeing you there!
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Mega-Kel-P allows you to manipulate crop growth 
to your advantage by scientifically managing plant 
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nutrition and fruit set. Apply Mega-Kel-P as a foliar 
spray to new foliage for vital root growth. 
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release boron. One application for up to two 
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nutrition and fruit set. Apply Mega-Kel-P as a foliar 
spray to new foliage for vital root growth. 

Naturally mined, granulated, continuous 
release boron. One application for up to two 
seasons of safe, plant available boron.

Omnia have a range of products designed to help you increase 
plant growth and crop yield including:

Andrew Doecke
0427 399 708
adoecke@omnia.net.au

Brendan Lauman
0438 776 480
blauman@omnia.net.au

 

Rhizovator™ OB will:
• Improve biological diversity
• Stimulate root systems
• Feed beneficial microbes including fungi
• Act as a natural chelating agent
• Improve nutrient availability
• Improve yield and quality
• Promote soil health

The Solution for Healthy Soil 

Organically 
certified 

Promotes 
biological 
diversity, 
soil health 
& nutrient 
availability

Omnia has a range of products designed to help you increase 
plant growth and crop yield including:

Mega-Kel-P allows you to manipulate crop growth to your 
advantage by scientifically managing plant physiology, 
improving yields and quality with better nutrition and 
fruit set. Apply Mega-Kel-P as a foliar spray to new foliage
for vital root growth.

Increase fertilizer efficiency with K-Humate, the world’s 
most concentrated humate product. 100% Australian 
made. Recognised as the international industry standard.
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N U T R I O L O G Y *

03 5133 9118    www.omnia.com.au

Energise your 
crops with 

Mega-Kel-P!

The benefits of using Mega-Kel-P 

• Improved late season leaf retention
• Increases post harvest reserves
• Accelerates root growth
• Overcomes nutrient deficiencies

Naturally mined, granulated, continuous release 
boron. One application for up to two seasons of 
safe, plant available boron.

Increase fertilizer efficiency with K-Humate 
the world’s most concentrated humate 
product. 100% Australian made. Recognised 
as the international industry standard.

Omnia have a range of products designed to help you increase 
plant growth and crop yield including:

Andrew Doecke
0427 399 708
adoecke@omnia.net.au

Brendan Lauman
0438 776 480
blauman@omnia.net.au

Optimise production 
with Mega-Kel-P – 

the ultimate kelp 
based foliar

• Enhances plant energy 
systems

• Improves fruit set
• Increase crop yield
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With the aim of researching 
new ideas, increasing 
business resilience through 

diversification, supporting locals having 
a go, getting off the farm for a day and 
having a great social time in the process; a 
group of Queensland strawberry growers 
jumped in their cars and headed off of the 
Cooloola Farm Trail.

We all met up at Black Ant Café Kin 
Kin to get to know each other (or catch 
up where we had last left off) over a hot 
cuppa and start to our day.

First stop was Broadmeadows Alpaca 
farm, where we were given a warm 
welcome by Maureen Piggot and her 
5 huge, beautiful, Italian sheep dogs 
(Maremmas). Maureen runs a commercial 
herd of 60 alpacas bred for their superior 
fleece fibre, as well as a group of rescue 
animals, orphans and elderly alpacas. 
Never turning away any animals, we were 
able to see how well cared for this small 
group was who had found a home on 
Broadmeadows. We hand fed the animals 
while learning about these camelids, 
including: alpaca longevity (most live to 
around 18 years with Maureen’s oldest a 
very cranky 21 year old) and that alpacas 
have a 11.5 month pregnancy. Impressive. 

We were then able to feel the varying 
grades of fibre and see some beautiful 
woven, knitted and crocheted crafts 
made with Maureen’s hand-spun alpaca 
fleece. Maureen also spoke about her 
burgeoning farm stay business and the 
popularity of the Cooloola Farm Trail, 
where a diverse group of farms in the 
region work together to provide visitors 
with a range of experiences.

After collectively deciding to become 
alpaca farmers (well this was true for our 
car at least!) we dashed off to Cooloola 
Berries for a seriously delicious lunch of 
the fragrant and flavoursome Spanish 
rice dish, paella. What better way to 
learn about agri-tourism than from a 
strawberry growing couple that have set 
up a flourishing agri-tourism business 
while they cook you lunch! And it truly 
was magnificent; our hosts Kim and Jason 
did an excellent job of showcasing local 
products in their cooking and in their 
produce shop. We topped off the paella 
with home made berry ice cream and a 
farm walk where we learned of Jason’s 
fondness for Ruby Gem, saw his patch of 
3 year old plants, still going strong! We 
admired his spring fed dam and noted his 
rows of edible lavender bushes attracting 

hundreds of bees at work bringing in 
their own income from high-end coastal 
restaurants. Jason provided a wealth of 
information and insights on agri-tourism 
and we learnt as much as we could before 
Kim pulled him back to the paella pan to 
cook for the busload of 60 new visitors 
arriving. 

It was time for us to head to Amrita Park 
Meadery! What’s that? you might wonder, 
well it’s a place where honey water is 
fermented with yeast to make a delectable 
alcoholic drink. Mead is a historically 
popular drink experiencing a revival.  It 
was drunk by Vikings, Old English and 
even found in ancient Chinese pottery 
vessels. Nicola, our knowledgeable and 
charming host, created a really diverse 
and interesting mead tasting session 
for us along with a lovely cheese platter 
for afternoon tea. Not only did we try 
traditional mead with its lovely honey 
flavour – without the sweetness, sounds 
impossible but its true, we also tried 
meads flavoured with a range of spices 
and some flavoured with fruits including 
jaboticaba and passionfruit. It was a lovely 
and relaxing note to end on.

We collectively called the tour a huge 
success and have started planning the 
next one, already entitled “The Future of 
Farming”, where we hope to look at vertical 
farming and controlled environments and 
any other interesting or delicious things 
we can line up. Come and join us! 

AGRI-TOURISM 
INSPIRATION FARM 
TRAIL QUEENSLAND
Lana Baskerville, Strawberry Industry 
Recovery Officer

Photos by Amanda Roy, Lene Knudson and 
Lana Baskerville.
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The Biosecurity Centre of Excellence 
(COE), situated at Box Hill Institute’s 
Lilydale campus in Victoria, was 

established in 2016 to develop and 
provide specialised training and education 
in biosecurity. The COE delivers Australia’s 
only Bachelor of Biosecurity Science, and 
runs online training and masterclasses in 
biosecurity related topics.

For the last few years the COE has been 
involved in the Yarra Valley’s Queensland 
Fruit Fly Regional Action Plan. During 
that time a range of outcomes have been 
delivered to support the YV Fruit Fly 
Governance Group.
• A Masterclass for growers interested 

in Awareness & Prevention, Area 
Wide Management, and Sterile 
Insect Technology. You can view the 
masterclass and the Q&A panel session 
on the BHI website. Go to: http://lms.

bhtafe.edu.au/ff/
• Developed teaching resources for 

primary and secondary school which is 
being used in some of the local schools. 
For the teachers amongst you, search 
for Fruit Fly in the Victorian Department 
of Education & Training’s FUSE web 
page, or go to http://lms.bhtafe.edu.
au/ff/

• Run QFF awareness surveys in 
conjunction with the University of 
Melbourne

• Reviewed the literature and run trials to 
evaluate ways to help smaller growers 
manage potentially infested fruit 
without the use of chemical sprays. (See 
fruit fly waste management article in this 
edition).

What’s next: Agritourism
Growers who are interested in engaging 

directly with tourists may be interested 
in the Agritourism training that is in 
development. The COE has recently 
secured funding from the Victorian 
Workforce Training and Innovation Fund 
(WTIF) to develop qualifications that 
support businesses to manage a successful 
agritourism venture (including good 
biosecurity practice). The qualifications 
will be resourced to deliver either face-
to-face or via on-line training and are 
intended to be nationally accredited. 
The courses will build on existing units 
in business and tourism and will include 
newly developed units that are specific to 
the needs of an agritourism venture. The 
qualifications are being developed with an 
industry advisory group and are due to be 
rolled out in 2021.

Want to know more: contact Mick 
Blake, m.blake@boxhill.edu.au

WHAT’S 
NEW AT THE 
BIOSECURITY 
CENTRE OF 
EXCELLENCE?
Dr Angela Atkinson, Temperate 
Industry Development Officer

ALL BEST SUPER FUND MANAGER BEST FEATURED PENSION FUND
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SUB-TROPICAL REGION UPDATE
Jennifer Rowling, Subtropical Industry Development Officer

WHAT’S HAPPENING IN YOUR REGION? SUB TROPICAL

 

After a difficult start to the Winter 
planting season due to the drought 
in the runner production region of 

Stanthorpe, fruit producers in Queensland 
were eventually able to fill all the holes 
in their plastic. Planting started later 
than usual and has included a significant 
number of B-grade quality runners, but 
with plenty of love and attention, harvest 
is underway and some good quality fruit is 
making its way onto supermarket shelves.

With no end in sight for the drought 
situation in the Granite Belt region, 
the future for runner production and 
strawberry production in that area is very 
much on tenterhooks, and the subsequent 
flow on effect to other strawberry growing 
regions is extremely concerning. It is 
something that needs to be addressed 
urgently as a whole of industry approach 
for the future sustainability of this industry. 

FIELD DAY
The Queensland Strawberry Growers 
Association bi-annual Field Day is this 
year being held at AMS Farm in Beerwah 
on Wednesday, 10th July 2019.  

Visitors to the event can expect to 
receive an abundance of information 
about the latest products and services 
available to the industry from a range 

of businesses. There will be 
presentations and in-field demos 
throughout the day, and growers will 
be able to sit in on a number of talks 
about key industry issues. Information 
about the performance of new varieties 
of strawberries and the potential of 
varieties currently under trial will also be 
available.

Further information will be sent out in 
due course including a full program of 
presentations and demonstrations so that 
visitors can plan their day around topics of 
interest.  

For more information about exhibiting 
and/or attending this event, please visit 
our website – www.qldstrawberries.com.
au or call Amanda Roy on 0427 833 281.  

IDO POSITION CHANGE
The current sub-tropical Industry 
Development Officer (IDO), Jen Rowling, 
has taken a secondment with Berries 
Australia to work on a 12 month project 
funded by the Federal Government in 
response to the needle tampering crisis of 
2018. The main aims of the project include 
building capacity and resilience in the 
Australian strawberry industry to allow it to 
better respond to crises, work to prevent 
crises arising, and minimise the impact of / 

better manage crises for the benefit of the 
industry’s position in export and domestic 
markets.  

It is therefore necessary for the role of 
IDO to be backfilled for that period of time, 
and the Queensland Strawberry Growers 
Association Executive Committee has 
worked with Berries Australia to develop a 
plan for the transition to a new IDO and a 
potential new IDO project.

In the interim, Jen Rowling will continue 
to work part-time (2 days per week) in her 
current role, and has begun work with 
Berries Australia for three days per week 
until 30th June. Amanda Roy (QSGA) and 
Bronwyn Ford (DAF) are assisting in this 
area to ensure continuation of services.  
Further information about the progress of 
the Industry Development project post-30 
June will be shared in due course. Contact 
details remain the same – ph 0438 752 177 
or email office@qldstrawberries.com.au  
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WHAT’S HAPPENING IN YOUR REGION? TEMPERATE

TEMPERATE REGION UPDATE 
Dr Angela Atkinson, Temperate Industry Development Officer

The season in the temperate 
regions is winding down now, fruit 
production is slowing and growers 

have been preparing for the next season 
laying plastic and planting, and looking 
forward to some time off. 

The season was challenging in many 
parts of the region, with below average 
rainfall and above average temperatures, 
often record high temperatures, in most 
areas. Availability of water became an 
issue for many.

Runner growers in Toolangi have 
managed to get runners dug and out to 
growers, despite recent rain in the Yarra 
Valley. Other parts of the state are still very 
dry.

BIOSECURITY UPDATE
Victoria - Brown marmorated stink bug
The last detection of brown marmorated 
stink bug was in Port Melbourne in 
early March, and with the cold weather 
Agriculture Victoria has scaled back its 
surveillance, and removed traps from 
around the detection sites. When the 
weather warms up again trapping will 
resume. Agriculture Victoria is urging 
people to remain vigilant, and keep a 
look out for stink bugs in homes, sheds, 
machinery and cars, where they overwinter.

If you think you have found a brown 
marmorated stink bug, take a photo, 
catch it and report it to the Exotic Plant 
Pest Hotline on 1800 084 881 or email 
the photo, your contact details and the 
location to plant.protection@ecodev.vic.
gov.au

For more information go to agriculture.
vic.gov.au/bmsb

Queensland Fruit Fly
Agriculture Victoria and CSIRO will be 
including a group of strawberry growers in 
the Yarra Valley in the Systems Approach 
project for Queensland Fruit Fly, that has 
been running for cherry and Rubus growers, 
in the coming 2019/2020 season. The aim 
of this project is to develop a protocol for 
demonstrating property freedom from 
fruit fly in order to gain access to sensitive 
markets. As well as potential for market 
access, a protocol could also be adopted 
by industry as a best practice guide for 
fruit fly management. 

Dr Mick Blake and his team at the 
Biosecurity Centre of Excellence, at 
Box Hill Institute in Lilydale, have been 
investigating methods for dealing with 
waste fruit that may be infested with fruit 
fly. See the article in this issue for more 
information.

South Australia
An outbreak of Queensland Fruit Fly was 
declared on May 21 at Lindsay Point in 
Victoria, after detection of a gravid female. 
Lindsay Point is part of the Riverland Pest 
Free Area (PFA), near the junction of SA, 
Vic and NSW. 

PIRSA Biosecurity is working with 
Agriculture Victoria to respond to the 
outbreak, and movement controls have 
been put in place and a suspension 
area implemented. The quarantine and 
suspension areas will remain in place until 
at least December 22 2019.

The quarantine and suspension areas 
surrounding the Mediterranean Fruit 
Fly outbreak in Thevenard, declared on 
January 24 2019, will remain in place until 
at least October 24 2019.

Tasmania
All Queensland fruit fly control areas, 
including the restrictions for the Furneaux 
Group of Islands, have been lifted.

An independent Review of the 
Tasmanian QFF Response is underway, 
to consider the lessons learnt through 
Tasmania’s largest biosecurity response. 
Public consultation meetings will be held 
in the middle of 2019, with the final report 
due at the end of the year.



22

WHAT’S HAPPENING IN YOUR REGION? TEMPERATE

PHAs BOLT provides free access to e-learning courses related to plant biosecurity. 
There are several courses, including:
PHA Foundation Course - summary of the Australian biosecurity system and how 

emergency responses to plant pests are managed under the Emergency Plant Pest Response 
Deed (EPPRD),
National EPP Response Management - what happens in a response, the roles and 
responsibilities of the National Management Group and the Consultative Committee on 
Emergency Plant Pests,
Bee Biosecurity Awareness - an introduction to biosecurity best practice, hive inspections, 
surveillance, moving hives and how to report a suspect Emergency Plant Pest, and a new 
course specifically designed for growers:
Pest Reporting and Responses - a short course focusing on a grower’s role in reporting 
and responses. It provides information on how to report and what may happen after 
you do. A fact sheet summarizing the key information from the course can be found at 
http://www.planthealthaustralia.com.au/wp-content/uploads/2019/05/Pest-reporting-  
and-responses-information-for-growers-FS.pdf

For more information and to access the training go to http://www.planthealthaustralia.com.
au/resources/training/biosecurity-online-training/

BERRIES AUSTRALIA
On Friday May 31, Rachel 
Mackenzie and Jennifer 
Rowling visited the Strawberry 
office in Wandin to speak to 
berry growers about Berries 
Australia, Jennifer’s new 
role as Industry Recovery 
and Resilience Officer for 
strawberries, and answer 
grower’s questions. Rachel 
and Jen were joined by Adrian 
Schultz (Qld), Ray Daniels (Qld) 
and Neil Handasyde (WA), who 
were also in Melbourne for 
the Strawberries Australia Inc 
Board meeting earlier that day.

It was an opportunity for 
growers to meet Rachel and 
hear how Berries Australia  
will work with the peak 
industry bodies SAI, RABA  
and ABGA.

FRUITHAUL
REFRIGERATED PRODUCE DISTRIBUTION

PLANT HEALTH AUSTRALIA - 
BIOSECURITY ONLINE TRAINING (BOLT)
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VICTORIA STRAWBERRY GROWERS’ ASSOCIATION 
STRAWBERRY BALL

The 31st Annual Strawberry Ball was held 
on Friday 31 May, at the Vogue Ballroom in 
Burwood East. The ball was attended by almost 

200 growers and industry associates, and included 
the inaugural inductions of industry stalwarts to the 
“VSGA Hall of Fame”. Sam Violi and John Calle were 
recognised for many years of service to the industry on 
the committees of the VSGA and the VSIDC (Victorian 
Strawberry Industry Development Committee), 
and on the board of Strawberries Australia Inc. Bill 
Thompson’s contribution, as Executive Officer of the 
VSGA for many years, was also acknowledged with his 
induction. Bill retired earlier this year, and has been 
replaced by Chloe Thompson as the new Executive 
Officer. Chloe was the MC for the evening, and guests 
were treated to a lavish dinner, followed by dancing 
and the ever-popular raffle. I got to fill the important 
role of ‘barrel girl’ again!  Thank you to the sponsors 
who donated the fabulous prizes for the raffle. And 
thank you again to Clarrisa Cincotta and Maree Violi 
for all their work in organising another successful 
Strawberry Ball.

VSGA Committee

Tony and Grace Molluso George Weda and Diane Davies

John Calle, Sam Violi and Bill Thompson - Hall of Fame inductees

Lorraine and Michael Pettinella Linda and Rick D’Angelo The next generation
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Over 225 growers and industry 
associates converged on the Maroochy 
RSL on 10th May to celebrate the 
start of the Winter production season 
and the contribution to industry 
by a number of people who were 
presented with awards on the night.

Congratulations to all our award 
winners:
• Outstanding contribution to Industry 
– Rick Twist
• Excellence in Service Delivery – 
Robyn Hartley-Simpson, Sweets 
Strawberry Runners
• Exceptional Women in Industry – 
Ashleigh Hoyle
• Industry Young Guns - Rebecca Scurr
• Industry Innovative Growing - Taste 
n See
• Industry and Supply Chain Excellence 
- ASD
• Hall of Farm award – Twist Bros

QSGA AWARDS




