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Disclaimer

Horticulture Innovation Australia
(Hort Innovation) and ABGC make no
representations and expressly disclaim
all warranties (to the extent permitted by
law) about the accuracy, completeness,
or currency of information in this
magazine. Users of this material should
take independent action to confirm any
information in this magazine before
relying on it in any way.
Reliance on any information provided
by Hort Innovation and ABGC is entirely
at your own risk. Hort Innovation and
ABGC are not responsible for, and will
not be liable for, any loss, damage,
claim, expense, cost (including legal
costs) or other liability arising in any way
(including from Hort Innovation’s and
ABGC’s or any other person’s negligence
or otherwise) from your use or non-use
of the magazine, or from reliance on
information contained in the magazine or
that Hort Innovation and ABGC provide
to you by any other means.
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Australian Bananas
Australian Bananas is published
three times a year by the Australian
Banana Growers’ Council Inc as
manager of the Banana Industry
Communications Project. This
project is funded by Horticulture
Innovation Australia (Hort
Innovation) using the banana levy
and funds from the Australian
Government.
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comment

Rising to face the challenge
The banana industry
has faced ongoing
challenges before
and has risen to
the challenge. We
are doing it again!
Since the discovery of
Panama TR4 the ABGC has
worked tirelessly to inform the industry
about on-farm biosecurity strategies for
growers and to get longer term research
and development happening.
The response of most growers has
been excellent. The Board consists of
growers and we certainly know last
financial year was not profitable. In
that context, it was remarkable that
growers nationally voted overwhelmingly to have a levy for TR4. In doing,
growers not just supported moves to

protect the industry from the spread of
TR4, but effectively invested in your
and the industry’s future prosperity.
I would like to thank all those who
backed the levy. There is a current
mandatory objection period and
our expectation is the Australian
Government will then progress the
making of a Regulation. This means it
will not be in place until early in 2017.
I’d also like to acknowledge both
the Robson family of Tully, who have
worked with us to contain the disease,
and more recently Sue and Craig
Althaus who feature in this magazine.
At the time of writing ABGC has not
achieved settlement of the Robsons’
property, but we expect to, once the
current sample being tested is declared
free of TR4. This will allow us to

destroy the host plants and manage
inoculum levels on that farm. Farming
will then cease on that property.
As stressed in various forums (and
again in this magazine), closing off
operations on that farm is only one
strategy for containment. The best
approach is for all banana growers to
protect their own farms through their
own on-farm biosecurity.
I acknowledge the support of
BQ, the Australian Government’s
Department of Agriculture and Water
Resources, Plant Health Australia and
the R & D people working on TR4
solutions. ABGC will continue to work
with all these people and everyone in
our strong and resilient industry to
contain the spread of TR4.
Doug Phillips , ABGC Chair

Panama TR4: Containment the key
The industry’s biggest challenge is
containing the
spread of Panama
TR4. This has been
the primary focus
of ABGC since March
last year when the only
infested farm was detected.
The ABGC Board as part of its
containment strategy resolved to buy
that infested farm so as to close down
operations and destroy the bananas on
it.
ABGC and the Commonwealth
Government want to complete the
purchase of the farm.
However, the Commonwealth’s loan
of $3 million to ABGC was conditional on no other detections or suspect
detections of TR4.
As at 6 October, the result of testing
of the current samples is expected to
be negative for TR4. Therefore, ABGC
expects to settle the Robsons’ property
purchase, in late October.
ABGC’s plan for the farm after
settlement is as follows. It reflects our
primary aim – to destroy banana plants
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efficiently and effectively while mitigating the risk of spread of disease.

Priorities upon settlement are:

Destroy hosts of TR4: Destroy the
340 acres of banana plants, by injecting
Roundup and Confidor. Banana weevil
borers are to be destroyed as the scientists advise they are a risk in the spread
of the TR4 fungus.
Deleaf for leaf spot: The crew is to
then deleaf the canopy so that leaf spot
is managed.
Security: When property settlement
occurs, the farm manager is to organise
security – using cameras and physical
spot checks.
Manage borers: Further destruction of
borers is planned via a band spray for
around the boundary of each block.
Fencing: Pig-proof fencing will be
completed around the entire boundary
of the property.
The ABGC considered the above
plan in light of the current situation:
• The farm includes infested property
(1IP) and the suspect property (2SP)
and the area under consideration for
broad destruction does not include
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any symptomatic plants. Existing
ones and a buffer area were destroyed
following detection.
• The farm is still under quarantine
and the soil is potentially infested
with the TR4 fungus; and
• All activities on this farm is
considered high risk and requires
mitigation to prevent further spread
of TR4 off the property.
Growers know that securing this
farm is not a silver bullet solution.
ABGC continues to encourage
growers, others in industry, service
providers and visitors to be biosecurity
conscious at all times. Growers know
to continue to do what they can to
protect their own farms, to be careful
with planting material and inspect for
signs of something odd. It is just not
on for farm visitors to enter a farm
without permission and without disinfecting themselves and any vehicles
beforehand.
In conclusion, my sincere thanks to
those who support the industry and the
ABGC over this tough and historical
time.
Jim Pekin, Chief Executive Officer
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Tully couple await blue sky results
Craig and Sue Althaus who have
operated the QBAN accredited
‘Blue Sky Tissue Culture’ nursery
for the past 10 years said it’s
been a significantly challenging
few weeks as they wait for plant
samples to be cleared through
Biosecurity Queensland.
“We alerted DAF to some mature
plants that had unusual leaf symptoms.
Assurances were given from DAF
plant pathologists and Biosecurity
Queensland diagnosticians who examined several photographs of dissected
plants. At no time was it ever considered that the symptoms were consistent
with Panama TR4 and clearance was
granted to send an impending shipment of plants,” Craig said.
“Plants are sorted up to five times
during the growing process and
common offtypes are identified and
culled. These leaf symptoms were only
present on an offtype with a ‘traveler
palm’ stem section, beginning with a
single leaf showing bright yellow/red
blotching or edge colouration, on an
otherwise vigorous and healthy mature
plant. As the leaf aged, the margins
became necrotic and eventually that
one leaf petiole died back into the
pseudostem, but the plant continued to
grow, and put out more healthy leaves.”
The incidence of this offtype was
about five per cent – consistent with
the average in material from the
laboratory.
Craig said cross sections through the
corm of even the most severely affected
plants showed healthy white tissue and
vigorous healthy roots. “Occasionally
there were air spaces between the leaf
bases in the pseudostem, some browning in the leaf bases and also where the
discoloured leaf died back inside the
stem. There was no discolouration of
the corm or roots, no wilting, nor the
characteristic staining of the vascular
tissue, in any of the plants examined,
which visually should have ruled out
any suspicion of Panama Disease.”
Biosecurity Queensland plant pathologists visited the nursery following
the alert to DAF and after inspecting

Craig and Sue Althaus await test results.

a number of plants, decided that a
selection should still be sampled and
sent to Brisbane for further testing for
Panama Disease.
This left the Althaus’ with the difficult decision on whether to continue
supply of plants ordered, or to cease
trade temporarily. It was a decision
they had to make, and according to the
couple, has caused severe emotional
and financial stress.
“Biosecurity Queensland do not
have the authority to lock the gates,
simply because they sample plants on
any property. Farms are not shut down
when samples are taken. No quarantine
was ever placed over our nursery.
We were not instructed by BQ, and
subsequent conversations confirmed
that they did not have the authority
to stop movement of those plants. We
told them we had 16500 plants packed
and ready for delivery in three days. We
were faced with a conscience decision
whether or not to send them regardless,
and simply not advise those farmers
that other plants in the nursery were
being tested,” Sue said.
“We could not have let those plants
go to another property, once the TR4
diagnostic process had been initiated
by BQ, even though we had received
clearance prior to the sampling, and no
concern was ever raised that it might
be Panama. We rang both farmers and
told them we could not send their
plants, and the reason why,” she said.
“Then the statement was released by

ABGC that the sale of the Robson’s
farm was halted because another
property was under surveillance with
‘suspect plants.’
“If we had sent them, imagine the
anger and worry for those two growers,
once word got out the property in
question was us, and our plants were
already in the ground on their farm,
and we were sampled for Panama two
days prior to delivery and said nothing?
Imagine our reputation in the industry
then? We would have been ruined,

At the time of printing Blue Sky
Tissue Culture were expecting full
clearance on their samples from
Biosecurity Queensland and were
hoping to resume trading by the
end of October.
regardless of the result.
“Because of the length of the diagnostic process and the lack of guarantee, those two growers had to make
a difficult business decision also, and
they sourced plants elsewhere. They
were good customers, with whom we
have had a long association,” Sue said.
“We understood the risk to our
customers, and to the entire banana
industry. We know we did the right
thing in an impossible situation, but it
might be the end of us. We just hope
the industry commends us for our
actions. We acted in their best interests,
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Growers urged to be vigilant on biosecurity
North Queensland banana growers
have been asked to remain vigilant
in their biosecurity procedures to
protect against further outbreak
of Panama Tropical Race 4.
While most farms continue to adhere
to strict decontamination processes,
with the ‘come clean, leave clean’
mindset now heavily entrenched in
everyday farming practices, and the
ABGC is in the process of purchasing
the TR4 infected farm in Tully, growers
have been reminded that continued
vigilance will be required.
ABGC chairman Doug Phillips said
the ABGC’s planned purchase and
closure of the Tully farm was integral
to on-going biosecurity management,
he warned that fungal spores of TR4
could lie dormant in soil for up to 40
years and therefore could be present
anywhere in the region.
“I applaud growers for the steps
they have taken since TR4 was first
detected. For many, their biosecurity
response has been incredible and to a
large degree world class,” Mr Phillips
said.
“However, I do not want any grower
to get the false sense of security that
we can drop the ball and become
complacent.
“The threat of this disease will always
be there. On-farm biosecurity protocols are now forever a part of everyday
farming life.”
Biosecurity Queensland – which has
been at the forefront of the Panama
TR4 containment and management
campaign since the disease was first
detected in March 2015 – recently
launched a Tropical Race 4 multi-media awareness campaign, urging banana
growers and the Far North Queensland
community to remain vigilant in the
fight against the disease.
Panama TR4 Program Leader,
Rebecca Sapuppo said TR4 was the
most significant biosecurity threat
North Queensland banana growers
had ever faced and urged the banana
industry and the public to help prevent
its further spread.
“Although the disease has been

detected on one property in the Tully
Valley which is subject to strict farm
quarantine and biosecurity protocols,
the disease could still be lying dormant
somewhere in the region,” Ms Sapuppo
said.
“The disease can be easily spread
through infested soil and planting
material. We don’t know how it arrived
here or if it has spread to other farms,
which is why we need to stay alert
and maintain on-farm biosecurity
protocols.
“The disease has destroyed commercial banana industries in the Northern
Territory and overseas. The landscape
has forever changed for the banana
industry in our region, Panama disease
is here and remains a threat to our
$600 million industry.”
Ms Sapuppo said there had been
some significant operational changes
in the banana industry since the
initial discovery of Panama TR4, and
Biosecurity Queensland was urging all
members of the public, growers and
the wider industry to report suspect
plants and continue to adhere to strict
quarantine procedures.
“Many growers are going to great
lengths to protect their farms and the
industry, but now we are calling on
all sectors of the community to help
us shut the gate on Panama disease
tropical race 4,” Ms Sapuppo said.

“I applaud growers for
the steps they have
taken since TR4 was first
detected. For many,
their biosecurity
response has been
incredible and to a large
degree world class.”
Doug Phillips
“The (Tully) property purchase is
part of an integrated containment strategy for Panama disease tropical race 4.
Farm biosecurity is just as important
now and into the future as it ever was.
“It is important that people don’t
become complacent to the threat of
disease now that the quarantined farm
will close.”
Ms Sapuppo said prompt reporting
of plants with symptoms of Panama
disease was a legal requirement and
critical to the successful containment of
any future outbreaks.
If you suspect Panama disease in
your plants, report it immediately to
Biosecurity Queensland on 13 25 23.
More information is available at
www.biosecurity.qld.gov.au
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ORDERING
BANANAS GEAR
IS NOW
EVEN EASIER

Ordering merchandise
to make your event sin
g now requires
even less energy. Simply
email Kelly McGuinness
at
kelly.mcguinness@hort
iculture.com.au for a co
py of the
Industry Event Paramete
rs, and a Community Eve
Application Form. As soo
nt
n as your application is
approved
according to the param
eters, we’ll send your
merchandise to you. Ple
ase allow at least
a week for delivery.

For merchandise and parameter information
email kelly.mcguinness@horticulture.com.au or elisa.king@horticulture.com.au

HAL0724_Merch_Ad_HP.indd 1
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PS 604

BANANA SPECIAL
•

1 x Vicon PS604 fertiliser spreader (steep sides)

•

1 x Standard spreading spout 9-14m

•

1 x Stainless Steel Band spreading spout 2-8m

•

1 x Width adjustment key

•

1 x Long hopper agitator in base of hopper

•

1 x Hopper cover

5,750

$

PLUS GST

1800 424 241

www.vicon-machinery.com.au
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6,325

$
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Twin bunch delight
Third generation banana farmer Adrian Canale uncovered
a sign of hope earlier this month after a tough year.
Mr Canale came across a cavendish banana tree bearing
two perfectly healthy bunches of fruit, which he said was
a very rare occurrence.
Mr Canale said he had only seen
three sets of two bunches in
about 30 years of working on his
Boambee property.
“I’ve been in bananas since I left
school, that’s coming up to 30 years,”
he said.
While he said trees could bear two
bunches, they were often no good
for market because they stunted the
growth competing for water.
Mr Canale bagged the two bunches
of bananas and looked to round off the
year on a positive note.
“It’s a good sign for things to come,
it’s a sign of hope for the next 12

months,” he said.
Mr Canale said he had battled with
poor banana prices at the start of the
year and was then hammered by the
East Coast Low storm in early June.
“Because we lost so many in the
storm it would be good if all of them
did this double production,” he said.
“Productions was down because we
lost so many in early June.”
Mr Canale said 2016 had been a
really hard year as he struggled with
growing his bananas at a below cost
price.
Recent rains turned Mr Canale’s luck
as the ground held enough moisture

“Because we lost so
many in the storm
it would be good if
all of them did this
double production.”
to help make his 28 acres of produce
flourish.
To make the most of the good conditions, Mr Canale said he had started
planting more to replace his lost stock.
“The spring looked like it had a good
start,” he said.
Mr Canale said he hoped rain would
continue to fall at regular intervals
to ensure the ground retained some
moisture and produce a good crop of
fruit.
The Canale family has been at the
Boambee property since the 1960s. As
well as farming bananas, Mr Canale has
also diversified in running cattle.

Spring 2016

| Australian Bananas magazine

10

industry news

Scholarship winner “grew up with bananas”
Helen Garate has been named as the latest recipient of the
Mort Johnston Professional Development Scholarship.
Ms Garate is a third year Bachelor of
Applied Science student, majoring
in horticulture at the University of
Queensland and will receive $5000, as
well as being offered vacation employment in a banana business.
The foundation was established in
2007, in honour of visionary Tully
banana grower Mort Johnston.
Previously, the scholarship has
funded innovative research and development projects designed to advance
the banana industry, however this year
the fund was modified to focus on
Third year university student Helen Garate
wins $5,000 and a chance to work her
holidays in a banana business.

supporting individual students in their
third year of study of agriculture or
related science degree programs at UQ.
Ms Garate, whose father and brother
were both pioneering banana growers
in Far North Queensland, said she
hoped the scholarship would help give
her practical, hands-on experience and
knowledge.
“I have a strong interest in sustainability of Australian agriculture for
future generations and in particular
bananas,” Ms Garate said. “It’s the
fourth most important food crop in
the world and people don’t seem to
understand how important bananas
are. And, I was interested in it because
our family grew up with bananas.”

Freckle eradication enters final phase
The National Banana Freckle Eradication Program
(NBFEP) is entering the final six months of Phase
three, with the distribution of sentinel plants to the six
quarantine areas (red zones) almost complete.
All six quarantine zones now have
sentinel banana plants in the ground,
with a final allocation due to be
distributed in the Greater Darwin area
in December 2016. In the Greater
Darwin area there are already 1400
properties with sentinel plants allocated
by the program.
It is considered the most important
quarantine area as it contained the
highest number of known infected
properties discovered during the initial
response. The distribution of sentinel
banana plants in this area has been
designed to reflect the spatial distribution of plants prior to destruction.
Properties that had banana plants
destroyed are eligible to receive sentinel
plants.
In addition to sentinel plants distributed by the program, several local
nurseries are now selling banana plants
to permit holders. The program created
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a fit-for-purpose online permit application system, and there has been a
significant take-up by the community.
Over 700 permit applications from
the Greater Darwin area have been
received, and local nurseries have sold
more than 1300 banana plants.
Permit conditions for all banana
plants under cultivation in quarantine
zones are the same; banana plants/
material cannot be moved from the
address listed on the permit, and permit holders must allow program plant
health inspectors to visit and inspect
the plants for any signs of disease.
Further conditions apply, and to date
the level of compliance has been high.
Industry support is an important
part of the overall strategy and local
nurseries, both retail and wholesale,
are collaborating to ensure compliance
measures and permit conditions are
followed.
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Creating a disease-free and viable
local banana industry is one of the
most important outcomes for the
program. Territorians have grown
to understand that a viable industry
backed by good biosecurity measures
benefits local back-yard growers who
want to grow healthy bananas in the
future.
As the 2016/17 wet season
approaches staff are working hard to
finalise distribution plans for the third
and final shipment of sentinel banana
plants in December, with a smaller
distribution in January 2017.
Wet season conditions are ideal for
the fungus to thrive, so the wet season
and subsequent months will see Plant
Health Inspectors in the field doing
the hard yards to inspect every banana
plant for signs of banana freckle.
Monitoring will continue until the end
of April 2017, with the results of the
field inspection used to make the case
that banana freckle has been eradicated
from the Northern Territory.
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Biosecurity: grower obligations
Growers will be aware that the legislation for biosecurity
in Queensland has now changed. But what does it mean
on-ground? ABGC’s Industry Strategy Manager, Michelle
McKinlay explains.
The Banana Industry Biosecurity
Guideline has been prepared to help
banana growers understand the General
Biosecurity Obligation (GBO) aspects
of the new biosecurity legislation.
The GBO is a concept that is central to
the new Biosecurity Act 2014. Under
the Act, all people have a general
biosecurity obligation.
As a grower you are expected to take
an active role in managing biosecurity
risks – such as not spreading a pest or
disease – that are under your control
and associated with your day-to-day
work.
The definition of GBO in the Act
is broad and this makes it difficult for
banana growers to be confident that
they are acting within the law. Penalties
may apply if people do not discharge
their obligation.

The Guideline

To clarify the situation, the ABGC and
BQ have worked together to produce
the Guideline providing specific
guidance on what to do when managing yellow Sigatoka, controlling banana
bunchy top virus (BBTV) or sourcing
planting material.
In summary, the Guideline describes
the importance of managing leaf spot
diseases as it is a serious pest of production in high humidity areas such as
north Queensland. The Guideline says
that action should be taken by growers
if a leaf spot infestation of more than
five per cent is present on any leaf on a
property.
Banana growers have a responsibility to take reasonable and practical
measures to prevent or minimise the
biosecurity risk caused by leaf spot.
If a grower does this then it would be
deemed that they have satisfied their
GBO in this respect.
In relation to new plantings, the
Guideline states that growers should
use planting material that is produced

under a clean planting material scheme
such as QBAN. If it isn’t practical to
use tissue culture, growers should use
bits and suckers sourced from their
own farm. It is never a good idea to
source material from other growers or
properties – no matter how well you
know the grower.
Sharing planting material is a high
biosecurity risk that increases the
chance of spreading pests and diseases
such as TR4 between farms and
growing districts. Given the high risk,
if a grower does this, they may not be
meeting their GBO.
BBTV is established as restricted
matter under the Act which means
people are obligated to report it and
take reasonable action to minimise the
biosecurity risk it poses. The Guideline
outlines the reasonable action a person
needs to take to control BBTV and
destroy the infected plant. Following

these steps means the person is discharging their GBO.

Penalties

Importantly the Guideline also stipulates the penalties that may apply if the
GBO is breached. The value of the fine
is set according to the severity of the
offence and can range from $60,950
to $365,700. The penalty can even
include a prison term for very serious,
aggravated offences unless the person
can show they had a reasonable excuse
for failing to discharge their GBO.
To make sure growers understand
their GBO they should check out
the Department of Agriculture and
Fisheries’ website : www.daf.qld.gov.au/
plants/fruit-and-vegetables/fruit and
nuts/bananas
For advice about managing yellow
Sigatoka on farm, contact Louis Lardi,
the Yellow Sigatoka Liaison Officer on
0457 734 536.
Barry Sullivan is the new project leader
for the BBTV project and he can be
contacted on 0418 696 596.

Sharing planting
material is a high
biosecurity risk that
increases the chance
of spreading pests
and diseases such as
TR4 between farms
and growing districts.
Given the high risk,
if a grower does this,
they may not be
meeting their general
biosecurity obligation
(GBO).
Spring 2016
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banana science

Australia leads the search
The search for varieties which are resistant to TR4
continues. Professor Andre Drenth reports that several
varieties are in the pipeline or already in post entry
quarantine for screening in the near future.
Australia’s banana industry, based
largely on Cavendish varieties and
to a smaller degree Lady Fingers
is under threat from the spread of
Fusarium wilt Tropical race 4 and
race 1, respectively.
Lady finger growers affected by race
1 have the option to grow Cavendish.
However, lack of cold tolerance
and current low market prices for
Cavendish means that an alternative for
Ladyfinger is required to meet grower
and the specific market demand.
The recent introduction of TR4
in North Queensland means that an
alternative variety immune to TR4 is
also needed to replace Cavendish in
the medium to long term. Short term
the emphasis is on containment of
TR4 but Australian as well as overseas
experience has shown that Fusarium
wilt tends to spread over time.
The Banana Plant Protection
Program funded by banana growers’
levies and Australian Government
funding through Horticulture
Innovation Australia (HIA) is a joint
research program which I lead, combining the efforts of the University of

Queensland, DAF Queensland and
NT-DPI&F.
The program has used a forward
looking strategic approach to important endemic and emerging diseases
such as Freckle and Fusarium wilt.
From the start of the program in 2011
a novel and integrated system of variety
importation, evaluation, and selection
was established to find replacements
for both Lady Finger and Cavendish
threatened by Fusarium wilt.
Agreements were negotiated with
overseas breeding and selection
programs and over 30 new varieties
were imported, a dedicated Post Entry
Quarantine glasshouse established and
a systematic approach to screening
for Fusarium race 1 in Duranbah,
TR4 in the NT established (see
figure). A strong collaboration was
established with Professor Gert Kema
from Wageningen University in the
Netherlands for pre-screening against
other TR4 and Subtropical race 4
strains.

Duranbah

Twenty varieties were planted at the

disease screening block at Duranbah,
in northern NSW in February 2012 to
screen for their resistance to Fusarium
wilt R1 at bunching for both plant and
ratoon crops and for their tolerance to
cold. The assessments were completed
in February 2014.
Following this initial assessment
16 varieties were planted at the agronomic assessment block at Duranbah
in January 2014. These plants were
assessed for their performance in both
plant and first ratoon crops. Taste tests
were also conducted. The assessments
for the plant crop were completed in
January 2016 while the first ratoon
harvest was completed in June 2016.

Ayr

This site was established to act as a
source of clean planting material for
industry research and variety evaluation, as well as safeguarding a valuable genetic resource for the banana
industry.
In all, 416 plants from 53 banana
and plantain accessions were planted
at Ayr Research Station in December
2014. This site has become of more
significance given the outbreak of TR4
in Tully.

North Queensland

Fourteen varieties were planted at
South Johnstone in August 2012 and
were assessed for their resistance to
yellow Sigatoka and bunch pests, as
well as their agronomic performance
for both plant and first ratoon crops.
Taste tests were also conducted. The
assessments were completed in July
2015.
Two hundred banana and plantain
accessions were planted at South
Johnstone Research Station in
September 2015. It had been eight
years since the field gene-bank was
last established and was in need of
rejuvenation.
Panama disease blocks vascular tissue in
banana plants.

Australian Bananas magazine |

Spring 2016

BANANA TRIALS 13

for disease resistance
Northern Territory

Some 45 varieties were sent to the
Northern Territory in July 2014 for
Fusarium wilt TR4 disease screening.
However, the field trials at Coastal
Plains Research Station had to be postponed due to an outbreak of Freckle in
the area. Due to lifting of the quarantine, 28 varieties have been planted in
June 2016 for screening against TR4.

International

Eighteen banana cultivars were sent
to the Netherlands and evaluated for

resistance to Subtropical and Tropical
Race 4 strains from the Northern
Territory and Indonesia in glasshouse
pot trials through a collaboration with
Professor Gert Kema, Wageningen
University & Research Centre, Plant
Research International.
More varieties will be sent shortly
which will enable us to match glasshouse and field data on the same set
of varieties. This collaboration also
allows us to pre-screen varieties prior to
import.

WH AT HAVE WE FOUND?
Subtropics

New varieties have been identified
with resistance to Fusarium wilt race
1 and good cold tolerance which have
potential for the subtropics such as
PKZ, R553, DPM25, and FLF. These
varieties will now move to the next
phase of grower trials and consumer
evaluation.

Tropics

The Freckle outbreak in the NT has
delayed field evaluation of varieties
but initial tests in glasshouse in the
Netherlands has revealed general good
resistance in some materials, such
as the one’s from FHIA while other
material, such as the Giant Cavendish
Tissue Culture Variants show low to
moderate levels of tolerance to TR4.
Although tolerant varieties can be
grown with reduced loses do to TR4
in some areas, many of them are not
suited to modern production systems
due to their susceptibility to TR4,
height, slow cycling, tendency to choke
and poor finger placement.
The search for varieties which are
resistant to TR4 continues as that is the
only long term cost effective option.
Several varieties are in the pipeline or
under negotiations or already in post
entry quarantine for screening in the
near future. In fact, Australia is one

of the few places in the world where
varieties from all over the world are
included in a single large trial as part of
the Banana Plant Protection Program.
Further close collaboration with
breeding programs around the world
and evaluation of germplasm in
Southeast Asia through the Banana
Plant Protection Program and other
projects is under way in an effort to
find effective solutions to the TR4
problem.

The search for
varieties which are
resistant to TR4
continues as that is
the only long-term
cost-effective option.
Several varieties are
in the pipeline or
under negotiations
or already in postentry quarantine for
screening in the near
future. Australia is
one of the few places
where varieties from
all over the world are
included in a single
large trial.

TR4 Resistance

The Banana Plant Protection Program has
developed a comprehensive screening
program for Panama wilt resistance
Agronomic screen

Coastal Plains RS
TR4 Field Screening

Clean mother
block

Tissue
culture

STR4, TR4 (AU &
IND) in Wageningen,
The Netherlands

Duranbah site:
Subtropical and Panama
race 1 screen.
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TR4

Diversity in Panama disease
By Dr Elizabeth Aitken
A longstanding project at The
University of Queensland (UQ) has
been to examine the diversity of
isolates of the fungus that cause
Fusarium wilt on banana, also
known as Panama disease.
We know that Fusarium first started
causing problems in the banana
industry early in the 20th Century on
the cultivar of trade at that point which
was Gros Michele.
That strain of the fungus which we
now know as “race 1” is still an issue
today for Ladyfinger and Ducasse
growers. Later Cavendish plants started
succumbing to Fusarium wilt but
initially that was just in sub-tropical
regions where it is believed that the
stress of sub-optimal growing conditions allowed the strain that is now
known as “subtropical race 4” (SR4) to
cause wilt on the plants.
In the 1990s however, reports of
Cavendish being severely affected by
Fusarium wilt emerged from Indonesia,
Malaysia then the Northern Territory.
This was put down to a strain known
as “tropical race 4” (TR4). Since then
TR4 has continued to appear in other
countries and unfortunately in one
isolated case in North Queensland.

Identification

So how are these various strains identified? Fusarium oxysporum is the fungus
that causes Fusarium wilt. It is in fact a
very diverse fungus that can be found
playing many different roles. Different
strains of the fungus can cause disease
on a variety of host plants including
cotton, tomato, ginger, watermelon
and strawberries.
There are strains that are saprophytes
only colonising dead tissue and there
are strains that are endophytes existing
within living roots of a plant without
causing any damage. Within the strains
that cause disease on a particular host
plant species there may be different
races, some that can affect some
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We are examining
the function of
these SIX proteins
in banana plants to
identify their role
in pathogenicity.
If we know how
these proteins are
contributing to
disease in the plant,
we can develop
methods to counter
their effect.
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cultivars and not others. For instance,
we know that there are three different
races that cause wilt on tomato and
similarly we see different races affecting
different cultivars of banana. All this
variation does mean that diagnosing
the pathogen can be complex.
All the different forms of Fusarium
oxysporum look the same when grown
on a culture plate; a white fluffy
growth with a slight pink tinge.
However, there are techniques to tell
strains apart. Vegetative compatibility
grouping (VCG) is one such technique.
Fusarium oxysporum is what is known
as an asexual fungus which means all
the spores it produces are clonal; just
as banana is clonal in that it does not
produce true seed.
However, within Fusarium oxysporum
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under focus at UQ
there is the potential for different
isolates to fuse together and exchange
genetic information. Those isolates
that can fuse together are closely
related to each other and are described
as “vegetatively compatible” whereas
those that are not closely related and
cannot fuse together are “vegetatively
incompatible”.
The banana infecting strains of
Fusarium fungus are known as
Fusarium oxysporum f.sp. cubense (Foc)
and within Foc there are at least 24
different Vegetative Compatibility
Groups (VCGs). These VCGs are dispersed across the different races of Foc,
so by identifying a particular VCG we
will be able to determine that isolate’s
race. However, it can take time to go
through the steps to identify the VCG.

Finding the genes

At UQ we have been examining the
different isolates of Fusarium oxysporum
based on presence and absence of
putative pathogenicity genes. We know
from reports of studies undertaken at
the University of Amsterdam that the
tomato infecting strains of Fusarium
oxysporum produce genes that encode
proteins that the fungus secretes when
it attacks the water conducting vessels
(xylem) of the plant. It is presumed
that these proteins help the fungus
colonise its plant host.
The genes that encode these proteins
are known as SIX genes (Secreted in
Xylem). The three different races of the
tomato infecting Fusarium oxysporum
exhibit differences in some of these SIX
genes and therefore make it possible to
tell the races apart based on analysis of
these genes. This can be undertaken in
a quick molecular assay.

SIX gene targets

Following on from the Amsterdam
study we have been examining the
presence and absence, as well as the
DNA sequence variation, of the SIX
genes in the banana infecting strains of
Fusarium oxysporum. The upshot is that

PhD student Liz Czislowski.

we see distinct patterns in the presence
and absence and sequence variation
of SIX genes between the different
VCGs and consequently races of Foc.
These SIX gene targets are now being
developed and validated as molecular
diagnostics for TR4 and other races of
Foc.

Protein functions

We are also examining the function
of these SIX proteins in banana plants
to identify their role in pathogenicity.
If we know how these proteins are
contributing to disease in the plant, we
can develop methods to counter their
effect.
The studies on SIX genes in Foc have
been carried out at UQ supervised by

Associate Professor Elizabeth Aitken by
a succession of PhD students including
Rachel Meldrum, Sam Fraser-Smith
and currently Liz Czislowski with
collaborations from colleagues at UQ,
DPI Northern Territory, Qld DAF and
at CSIRO.
Funding has been provided in the
past by the CRC Plant Biosecurity, an
Australasian Plant Pathology Society
Scholarship and in Horticulture
Australia Limited. Current funding
of Liz Czislowski’s PhD study is
through an Australian Commonwealth
Government scholarship and from
the Banana Plant Protection Program
(ABGC and HAI).
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farm profile

Lakeland is Innovation-Land
In the world of agribusiness in Queensland, the
Inderbitzin name is synonymous with innovation.
Far North Queensland reporter, Sonia Campbell recently
caught up with Paul Inderbitzin, a next generation banana
grower who runs the family’s Kureen Farming business
at Lakeland, where he and his family have blazed a trail
establishing world-class, sustainable farming practices.
Growers by-and-large are a
resourceful bunch, but Paul
Inderbitzin is arguably more so
than most.
It is hardly surprising though. Born
into a family of industry pioneers,
ingenious genes were always going to
run in his third-generation farming
blood.
The 2013 Nuffield scholar manages
the family’s 60 hectare Kureen Farming
banana business at Lakeland – part
of Queensland’s northern most horticultural basin – 240km north-west of
Cairns.

Water is our biggest issue

Here, water is scarce and innovative
farming practices are a necessity, not a
choice.
“Water is our biggest issue,
everything hinges on it,” Mr
Inderbitzin said.“We’ve had such a
dry year, we are very low on water. So
we need a wet season and a good one,
if we don’t get one we are in serious
trouble.”
With the main dam on the property
nearing empty and having recently
been forced to destroy a 14 hectare
banana plantation due to the extended
dry, Mr Inderbitzin said the family had
little choice but to re-evaluate their
irrigation strategies.
“We predominantly use irrigation
systems up here that are fully automated. There are moisture probes all
over the farm, there is a weather station
on farm, water metres are on just about
everything so we know how much we
are using,” he said.
“But, we’ve recently started a trial of
going back to using drip tape, for the
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sole reason we want to be able to grow
more bananas for the same amount of
water.
“At the moment we are trialling
different size drip tape, how many rows
of drip tape, does it still work? Does
it yield the same? The first paddocks
have gone in under drip tape and we’ve
harvested the plant crop off them and
now we are going to grow the first
ratoon crop.”
It’s not just sustainable water practices that makes Kureen Farming the
epitome of best practice. Touring the
Lakeland property is like being taken
on a school science excursion, where
the subject is, ‘Sustainable banana
farming – at its innovative best’, from
the giant solar panels that provide
renewable energy to the large banana
packing shed, to the six fermenting
tanks that provide biological goodness
back into the soil and crops. The
banana packing facilities are stateof-the art from Columbia, ensuring
minimum wastage. And, in the company’s latest endeavour to conserve what
precious little water it has, banana trees
are being mulched with hay.
“Because it’s such a dry year, we
planted 40 hectares of Rhodes grass,
baled it to apply to the bananas as
mulch and took some down to
our Tableland’s avocado farm,” Mr
Inderbitzen said.
“It is also good for pasture rotation
for the paddocks, spelling it, to build
up the soil.”
It’s believed the mulch can save up to
25 per cent in irrigation needs and so
far the results are promising.
“We’ve just done one paddock and it
is lovely under there, very wet (soil),”
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he said.
“So it will be interesting to watch.
More so, to see the results, obviously
hoping it doesn’t dry out so much.”

30 year transition from
broadacre crops to bananas

The Inderbitzin family have been
farming in Lakeland for the past 30
years, beginning with broad acre crops,
before transitioning into feed production, including seed sorghum and seca
stylo and even a cotton trial.
When it was established that water
was often a critically scare resource,
they were forced to move into more
high value horticultural crops including
coffee, bananas and watermelon.
Mr Inderbitzin’s uncle, Peter
Inderbitzin, operates Swiss Farms – the
largest banana producer in Lakeland –
on a neighbouring property to Kureen
Farming.
Peter, with his younger brother Tom
(Paul’s father) and their sister Aggie,
immigrated from Switzerland to New
Zealand as toddlers. Their father Alois
bought a dairy farm in their new home
country and over time he started looking to Australia for future expansion.
“Grandad got to the point where he
could see he had two boys that wanted
to farm,” Paul said.
“He gave them the cheque book and
said, ‘go to Australia and buy a dairy
farm. New Zealand is too small’. And
so they did.”
The brothers bought a dairy operation in Malanda on the Atherton
Tablelands and from there expanded
into cropping and macadamia trees.
Peter set his sights on further expansion of the family’s agribusiness and
looked to Lakeland. Here, he started
out cropping peanuts and corn, but
quickly discovered the need for water
was key.
“It’s a pretty long dry season up
here, so the family started buying
land around Honey Dam and this was
driven by uncle Peter because he could
see how important water was,” Paul
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Paul Inderbitzen inside Kureen Farming’s
large packing shed which is installed with
a 30 kilowatt solar system and state-ofthe-art packing facilities from Columbia.

The Inderbitzin family have been farming in
Lakeland for the past 30 years, beginning with
broad acre crops… It wasn’t long before
water was established as being such a scarce
resource, that they were forced to move into
more high value horticultural crops including
coffee, bananas and watermelon.
said.
“There was a coffee plantation down
the back of one. There was tea tree on
another farm and this farm here was
just a cattle holding block.
“The soil is very similar to the
Tablelands, so it was something that
they were familiar with, rich volcanic
red soil and it was cheap.
“So basically, the coffee was eventually replaced by bananas. The first
bananas went in I think in 1994. And
it slowly grew from there.”
Today, more than 500 hectares of
bananas are under production by
several companies at Lakeland. Some
have been the result of geographical
diversification, prompted after major
cyclones wiped out large parts of the

Far Northern coastal regions in 2006
and 2011 and growers were looking for
other regions to spread their risk.
Tom Inderbitzen and Paul’s brother
Martin continue to run the family’s
large agri-operations on the Atherton
Tablelands, while Paul thrives on the
challenges that Lakeland presents.
Looking to improve efficiencies, the
company installed a 30 kilowatt solar
system on the large packing shed two
years ago, reducing their energy bill by
up to 60 per cent.
“It suits bananas really well because
we don’t run 24 hours a day. We start
when the sun comes up and we finish
before it goes down. So it is a perfect
fit for these sorts of packing sheds,” Mr
Interbitzin said.

“It has a six to seven year payback
period, but it was really a no brainer
for us. We get pretty excited about it,
you know, you put something on your
roof and your power bill comes down,
how good is that?”
For the past 15 years the Inderbitzin’s
have been heavily involved in producing their own composting, which they
have used on all their farms, including
dairy.
However, with the detection of
Panama Tropical Race 4 and the added
biosecurity risks of trucking compost
from one farm to another, the family
has introduced biological ferments on
each property to complement their
fertilizer program.
“Panama sort of forced our hand.
We were looking at these biological
ferments and getting a bit more information over five years and we think we
can do just as good a job if not better
with biological ferments rather than
compost,” Paul explained.
“With compost and the fermented
material we were at a point where we
could reduce our fertiliser usage by 30
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lakeland

per cent.”
The system involves the use of a
purchased biological inoculant, which
is added to various food sources such as
molasses and banana waste. It is then
left to ferment for a month, before
being added directly into the irrigation
system.
“It all goes through the water so
it’s a very simple way to get it out. It
started off as a monthly program, then
fortnightly and now we’ve integrated
it into our fert program on a weekly
basis,” he said.
“It’s really been a focus for myself
and Martin to make sure we are seeing
some economic benefits from this sort
of stuff.
“But, the thing about it is you really
have to have everything in place.
Your fert program still has to be solid
and watering is over-and-above more
important than making sure your
biology goes on. So we are chasing that
last maybe 10-20 per cent yield on top
of what we are doing now.”
In 2013, Paul’s forward-thinking saw
him awarded the Australian Nuffield
Scholarship, which he used to study
fruit quality, disease risks and waste
management globally, including
travelling to Malaysia, Taiwan, China,
Costa Rica and Columbia.
Paul communicates daily with his
farming brother Martin and father
Tom, to discuss new theories on innovation and the successes and failures of
practices they are constantly trialling.
“We have always been of the belief
that the success of your business
relies heavily on your ability to deal
effectively with other people. I think
this is why we have been able to attract
other great, like-minded people to our
business, including our staff, who to a
large degree treat the business as their
own.”
Paul and Martin’s desire to continue
the pioneering roles played by their
father, uncle and grandfather, almost
certainly means the industry’s future is
in good hands.

Above: Banana wastage is added to the
Kureen Farming’s biological ferment
system.
Right: Paul checks on the fermenting
process in one of Kureen Farming’s large
ferment tanks which is fed directly into
the Lakeland property’s irrigation system.

Below: Hay bales used to mulch banana
trees at Lakeland and avocado trees on
the family’s Tablelands farm, to save on
irrigation.

*Paul Inderbitzen is a current director on
the ABGC Board.
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Understanding soil biology
Does the application of herbicides reduce the activity
of soil microorganism around banana plants? This is the
question that is being answered as a result of a two-year
research project, funded by Horticulture Innovations
Australia, Queensland Government and University of
Queensland.
The outcomes so far from the project
indicate that herbicides used in the
banana industry, if applied correctly at
the recommended rates, pose little risk
to soil biology. However, if herbicides
are applied at rates higher than recommended, there are subtle changes in
the soil microbial community around
banana plants.
Results from laboratory and field
experiments indicated that some
commonly used herbicides (glufosinate,
paraquat, diquat, and glyphosate) can
alter the way specific groups of microorganism interact with plants.
Some microorganisms can be

attracted to the chemicals (a process
known as chemotaxis) using them as
a food source as they break down the
chemicals. To other soil organisms the
herbicides can be toxic, suppressing
their ability to function.
These soil organisms may be important for plant defence mechanisms
whereby the plant excretes carbon
substrates through its roots (root
exudates) to attract certain bacteria.
These bacteria help defend the plant
by building biofilms around the roots
which help protect them from soil
borne diseases.
Using these root exudates as

indicators, laboratory trials have shown
that some herbicides supress these bacteria and therefore may play a role in
reducing the soils capacity to suppress
soil borne diseases.
To confirm these observation banana
growers are being asked to participate
in a survey of their soil by collecting
and submitting samples before and
after they apply herbicides on their
paddocks.
This would involve taking a soil
sample from three separate locations
immediately before and after herbicides
are applied.
Story by Tony Pattison.
To obtain a soil sampling and collection
kit, with instructions on how collect
the samples please contact Tony at the
Department of Agriculture and Fisheries,
South Johnstone on (07) 4220 4127.

Results from
laboratory and
field experiments
indicated that
some commonly
used herbicides
(glufosinate,
paraquat, diquat,
and glyphosate)
can alter the way
specific groups
of microorganism
interact with
plants.
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industry news

Reef team: more support for growers
The banana industry has a great
reputation for being proactive
when it comes to improving
on-farm sediment and nutrient
management. Growers have been
participating in Reef Trust programs since 2009.
Through the Reef Trust III program,
the Australian Government has recently
allocated $56 million to a number of
NRM groups and industries that farm
and graze beside the Great Barrier Reef.
Through the ABGC, the banana
industry has secured $1.4m which is
being spent on extension, innovation
trials and grants over the next three
years. It all comes together under the

ABGC banner of the Reef Extension
Program.
The focus of the extension is to
work with growers to maintain high
production standards while reducing
the amount of nutrients and sediments
that leave the farm – to improve the
quality of the water entering the Great
Barrier Reef lagoon.
To assist with the roll out of the
program, the ABGC has formed a
technical advisory group to determine
the priorities for extension and grants.
The majority of this group are growers
who will be supported by technical
experts.
Members of the technical advisory

group will also consider innovations to
trial as a way of increasing the industry’s knowledge and understanding of
nutrient and sediment management.

Reef Extension Program

The three key components of Reef
Extension Program (REP) include:
Innovation
With the push to move landholders
beyond best management practice also
comes the need to validate future best
practices to increase wider adoption.
This could include trialling new or
innovative on-farm practices which
guide how the innovation component
of Reef Trust III will be spent.
Extension
Small group or individual extension
services to help assist growers with
on-farm practice change. This can
be through training, workshops,
one-on-one consultation to assist in
implementing on-farm nutrient and
sediment practice changes.
Grants
Grants are available to help growers
reduce the costs of on-farm nutrient
and sediment practice changes. Funded
practice changes will be guided by the
TAG and will be prioritised to deliver
the highest water quality benefit.
Applications for grants funding will be
open in from 1st November to 30th
December 2016.
Accessing the extension services is
easy and free for banana growers in
North Queensland. “The only criteria
for participation is that growers must
have completed their Banana BMP
training and have a management
plan that identifies an opportunity to
improve their on-farm nutrient and
sediment management practices,” Sarah
Simpson, Extension team leader said.
“If a grower hasn’t done their BMP
training I can organise for this to
happen at a time and place that is
convenient to them,” she said.

The Reef Team: Michelle McKinlay, Robert Mayers and Sarah Simpson
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Screening varieties for leaf disease resistance
The annual cost of controlling leaf disease in the north
Queensland banana industry is estimated to be in excess
of $30 million. The major disease in question is known
as leaf spot or yellow Sigatoka caused by the fungus
Mycosphaerella musicola.
As growers well know, the disease is
very difficult to control under hot
wet conditions. An integrated disease
management program involving both
cultural and chemical measures is
required for effective control.
Fungicides are usually aerially applied
to the leaf canopy at regular intervals
throughout the year and represent the
major ‘pesticide’ applied in the production of bananas in north Queensland.
Most of the bananas grown are of the
Cavendish type (varieties Williams and
Grande Naine) as well as smaller areas
of Lady Finger both of which are very
susceptible to the disease.
It would be a great advantage to
the industry if a disease resistant
variety which combined this with high
yields of fruit in market demand were
available .
Such a variety could potentially
greatly reduce the costs of production
as well the industry’s overall pesticide
input and any associated environmental impacts – perceived or otherwise.
As part of the Banana Plant
Protection Program project we screened
15 varieties at South Johnstone R.S.

during 2015 for resistance to leaf spot,
the results of which are presented here.
We utilised the same block of
bananas where we had been conducting
our plant and ratoon 1 agronomic evaluations reported previously (Australian
Bananas Volume 44:26-27 & Volume
47:34-35).
At the completion of the first ratoon
crop, fungicide applications for leaf
disease were ceased. We then nurse
suckered the block to synchronise
development so that leaf disease could
be rated on plants prior to bunching
during the latter part of the wet season
in 2015.
We recorded the youngest leaf spotted (YLS) and the youngest leaf with
33 per cent necrosis (YL33) on the two
rating occasions 24 April and 5 June
2015. For simplicity we just present
here the YLS results averaged over the
two rating occasions.
Rainfall in the 2015 wet season was
well below average throughout (54
per cent of average monthly rainfall
in February/March/April/May).
Consequently disease severity was not
as high as in a normal wet season in

Youngest leaf spotted (YLS) for 15 varieties at South Johnstone (average of 2 rating
occasions; error bars represent average 95% LSD).

DAF plant pathologist Suren Samuelian
rating banana varieties for leaf spot
severity in the South Johnstone trial.

an unsprayed situation but there was
still sufficient disease present for the
purposes of the trial.
We have given an overall disease reaction rating taking into account how the
new varieties compared to the check
varieties and the categorisation of these
check varieties in previous studies.
All the Cavendish varieties were very
susceptible. The same was true for all
the Gros Michel selections and High
Noon. Hom Thong Mokho and Tonga
were considered to have a susceptible
reaction whilst Dwarf French Plantain,
Kluai Namwa Khom (Dwarf Ducasse)
and the FHIA hybrid SH-3748 were
considered to be highly resistant.
So in this first batch of varieties most
were very susceptible or susceptible to
leaf spot but it does show that a few
are highly resistant. As further new
varieties are released from quarantine,
primarily for Panama disease testing,
they will also be screened for other
pest/disease resistance including leaf
spot. Some of the CIRAD hybrids
currently in quarantine are expected to
have good resistance to leaf spot which
could open up new production system
options.
Research by Jeff Daniells, Suren
Samuelian and Lynton Vawdrey
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Meeting the
Nineteen months
since the discovery of
Panama TR4 on a
Tully property,
containment efforts
remain an industry
priority.
Australian Bananas magazine |
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e challenge
of TR4
While around the globe scientists are researching means to eradicate the
disease entirely, here in Australia, biosecurity, on-farm management and
continued vigilance across the banana-growing regions are continually built on.
In this special TR4 feature, we take a snapshot at some of the short, medium
and long term management strategies underway, to give all growers the best
chance possible of fighting this unwelcome scourge.
Spring 2016
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TR4 response

Dealing with TR4 in the short,
As the north marks the one and a half year milestone
since Panama TR4 was first detected on a property
in Tully, we take a look at the collaborative research
approach that aims to ensure the future of the Australian
banana industry. The research is insightful and aims
to provide answers to the growers’ questions now and
into the future. The research is formulated around the
short, medium and long term scenario’s producers in the
industry may find themselves in:

Short-term research objectives
Disinfectant testing

The effectiveness of common disinfectants used in wash down facilities, dips
and footbaths is has been under the
spotlight.
In initial research conducted in
Mareeba tests showed that products
containing 120g/L quaternary ammonium based products made at a 1%
solution were effective against Tropical
Race 1 spores.
Principal Development Horticulturist
and Banana production systems team
leader Stewart Lindsay said establishing
the effectiveness of common on-farm
disinfectants was vital to on-going
biosecurity efforts.
“When they were doing the testing,
unless the product was 100 per cent
effective, it was not considered to be an
option,” Mr Lindsay said.
“So even if it was 99 per cent effective, it was not good enough” he said.

The research being conducted in
Queensland is now being taken a
step further with researchers in the
Northern Territory retesting the same
disinfectants against Tropical Race 4
spores.
Initial results have indicated those
disinfectants that have shown 100
per cent effectiveness against TR1 are
showing the same rate of effectiveness
against TR4.
“I guess it gives us a bit of confidence
in the work that we are doing on
Panama Race 1 and giving people the
peace of mind that they are using the
right products,” Mr Lindsay said.
“There is no point putting in place
practices without having the best
products to make them effective.”

Biosecurity test kit trials

By now, most banana farms have
comprehensive biosecurity measures

To the best of our scientific knowledge,
when a banana plant which is highly
infected by TR4 is cut down, it produces
highly resilient “time-capsules” known as
chlamydospores, which allows the disease to
exist in soil for up to 30 years.
Australian Bananas magazine |
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in place including footbaths, dips and
spray shuttles.
But is there a way to determine
whether the disinfectants used in these
controls measures are continuously
effective? Research being conducted
by the Department of Agriculture
and Fisheries is hoping to provide an
answer to this question.
Test kits – similar to a pH test – are
being trialled to give growers an
effective means of measuring the
concentration levels of disinfectants
used on-farm biosecurity practices, to
give them a better indication of when
they need replacing.

Corrosion testing

Since rigorous biosecurity measures
have been implemented, there have
been many questions arising relating to
corrosion resulting from the disinfectants used in on-farm practices.
A study is currently underway testing
four commonly used quaternary
ammonium based products and their
effects on various metals including
galvanised, 304 stainless steel, painted
steel, unpainted steel and aluminium.
This research is still in its very early
stages, but it is hoped the results will
give guidance to growers on the best
metals to use to minimise corrosion
when building footbaths, wash down
facilities and other on-farm biosecurity
practices.

Treatment of infected plants

To the best of our scientific knowledge, when a banana plant which is
highly infected by TR4 is cut down,
it produces highly resilient “time-capsules” known as chlamydospores, which
allows the disease to exist in soil for up
to 30 years.
Researchers are currently trying to
establish the best methods of destroying TR4 infected plants to ensure the
fungus is broken down as quickly as
possible, preventing inoculum from
going back into the soil. Research
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medium and long term
to date is showing that the current
destruction protocol used is effective at
destroying spores.

stressed plants before any external panama disease symptoms are exhibited.

Early detection

Very similar to the banana industry’s
Environmental Best Management
Practices (BMP) guidelines, growers
will soon have an On-farm Biosecurity
BMP.
The On-Biosecurity BMP will
work in a similar fashion to the
Environmental BMP and will assist
growers to prioritise which biosecurity
practices should be carried out, should
their farm become infected. It will also
include an information resource to help
guide growers on what constitutes the
on-farm biosecurity practices.

As with any disease, prevention is
better than a cure and scientists are
now honing their efforts towards early
detection methods to keep Panama
disease TR4 at bay.
Responding quickly and effectively
to future Panama disease TR4 is vital.
Research by Department of Agriculture
and Fisheries and the University of
New England is looking at options
determining if technology including
thermal imaging and high resolution
satellite imagery can be used to detect

On-farm Biosecurity BMP

Medium-term research objectives
Weed hosts

The Department of Agriculture and
Fisheries and Biosecurity Queensland
are working to establish if weeds are a
potential host for TR4.
Weeds have been sampled from
known tropical race 1 sites in north
Queensland and Subtropical race 4
sites in New South Wales in an initial
scoping exercise to determine potential
hosts.
Controlled pot trials using 18 different species commonly found in banana
plantations in North Queensland is
currently being conducted to determine if they are able to host the disease

New plant material scheme

The QBAN scheme is being phased
out and replaced by new guidelines for
banana tissue culture producers.
Under the guidelines, tissue culture
producers will operate under the
Nursery and Gardening Industry
Association (NGIA) Scheme.
The scheme incorporates a range of
other agricultural crops and bananas
will be added under the same banner.
Tissue culture producers will be eligible
to apply for NGIA accreditation under

the scheme, allowing growers to easily
identify those who are accredited and
those who are not.

Detecting Panama in soil

The Department of Agriculture and
Fisheries is working with the South
Australian Research and Development
Institute to develop a DNA based
research tool that can be used to detect
and give some indication of the level of
Panama TR4 spores in reasonably large
quantities of soil. It is anticipated that
this test can be used in research trials
to help quantify whether practices are
impacting on the level of disease in the
soil.

Soil management

Different on-farm practices are being
put under the microscope to establish
methods that may increase the biological activity in soil, which could potentially create a suppressive environment
against Panama TR4.
The research has included studies
of different ground covers that may
inhibit Fusarium wilt spores from multiplying. Other more regionally specific
organisms are also being investigated.

Long-term
research
objectives
Mutagenesis trials

Developing a commercially viable
banana variety that could tolerate or
potentially be resistant to Panama
disease Tropical Race 4 has been
researched globally for decades.
This effort has been stepped up in
Australia in the wake of the North
Queensland TR4 detection with
investment into mutation breeding.
Although all breeding programs are a
numbers game, this technique offers
the opportunity to increase the chances
of producing a commercially viable
resistance variety.

Importation and screening of
banana cultivars

The industry’s plant protection program continues to negotiate access and
support the importation of new banana
cultivars from banana improvement
programs across the globe to screen
against Fusarium wilt. A field trial
which is testing 27 different cultivars
was established in mid-2016 and offers
the opportunity to test the cultivars
against TR4 and also make initial
agronomic assessments.

Biosecurity on-line technology

Just as the BetterBunch mobile phone
app was devised to help growers easily
record and retrieve information for
their Environmental BMP, similar
on-line technology is expected to be
developed to assist growers with record
keeping in terms of on-farm biosecurity practices. However this is a longer
term activity that is not expected to
commence until late 2018
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Prevention is better than
Each day researchers across the globe edge a step closer
to developing a commercially viable banana variety,
resistant to the industry’s greatest destructive threat,
Fusarium wilt Tropical Race 4 (TR4) also known as
Panama disease. As Sonia Campbell reports, Australian
scientists are among those helping to lead the charge in
this critical, ground-breaking work, including two research
areas that are hoping to result in significant outcomes for
the country’s $600 million banana industry.
Inside the country’s only banana
tissue culture quarantine laboratory, in Nambour in Queensland’s
south-east, scientists are importing new banana cultivars for
screening against Fusarium wilt.
In an adjacent laboratory in the
Applied Plant Biotechnology facility at
Nambour, scientists are using mutagenesis techniques they hope will result
in banana cultivars with improved
tolerance to Panama TR4.
Using gamma radiation, the
researchers are using Cavendish banana
varieties that have shown to have some
increased tolerance to TR4, or other
commercial but non Cavendish types
with very high tolerance to TR4, and
inducing mutations in an effort to
produce a commercially acceptable
cultivar with higher levels of tolerance
to Panama.
Sharon Hamill, Senior Principal
Scientist at the Department of
Agriculture and Fisheries’ Maroochy
Research facility, heads the innovative
program and says mutation breeding
has had success in the past.
However, she said the technique
required very large numbers of plants
to give the best chance of finding the
perfect combination of resistance and
commercial acceptability.
“In the 1970s there was an outbreak
of subtropical Race 4 in southern
Queensland and northern New South
Wales, so there was a lot of research
done then to look for a variety resistant
to Subtropical Race 4,” Ms Hamill
said.
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“In the 1980s and 1990s we
found that an extra dwarf variety
of Cavendish, the Dwarf Parfitt,
had high tolerance to Subtropical
Race 4 Fusarium Wilt but was not
commercially viable. Senior Principal
Scientist Mike Smith and I used
mutagenesis and selection processes
and identified selections with agronomic improvement that matched the
current ‘Williams’ cultivar and also
retained some improved tolerance to
Subtropical Race 4,” she said.
“The DPM25 was a banana cultivar
developed from that mutation breeding
program and was released to industry
for commercial use and is one of the
cultivars that we are using now that is
showing tolerance to TR4.

Resistance

“Resistance is the best way to overcome
a severe disease like Fusarium wilt. In a
resistant (immune) plant the pathogen
doesn’t invade to cause disease and also
importantly the disease inoculum is not
increasing,” according to Ms Hamill.
“However while we have identified
banana cultivars that are resistant – in
other words immune to TR4 FOC –
those cultivars are not commercially
viable, but we use these resistant
cultivars in research to understand
mechanisms of resistance and identify
resistance genes.”
Ms Hamill said commercial cultivars
with improved tolerance would allow
growers to reduce some of the impacts
of the disease and, combined with
clean planting material and on-farm
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Commercial cultivars
with improved
tolerance would allow
growers to reduce some
of the impacts of the
disease and, combined
with clean planting
material and on-farm
biosecurity measures,
would help prevent
Fusarium moving on to
their farms.
Sharon Hamill
biosecurity measures, would help
prevent Fusarium moving on to their
farms.

Well established research

For more than 25 years scientists at the
Maroochy Research facility have been
importing banana plants from across
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cure: What you can do
the world from conventional breeding
programs and evaluating them for
improved production characteristics or
to identify if they have some tolerance
or resistance to diseases such as black
Sigatoka, yellow Sigatoka or Panama
Race 1, sub-tropical Race 4 or TR4.
During this time, a number of cultivars were identified with resistance to
black Sigatoka and very high tolerance
to Panama disease such as Goldfinger,
a productive cultivar but not a
Cavendish. Goldfinger was developed
in a conventional breeding program.

Taiwan approach

“There are other ways to improve
banana cultivars. The Taiwanese
improvement approach uses tissue
culture and somaclonal variation to
improve tolerance to Panama,” Ms
Hamill said.
“Tissue culture is used to produce
many uniform plants but changes
do occur as the plants adapt to the
stresses of tissue culture and is called
somaclonal variation. Some genetic
changes may not be visible, while other
changes to plants may be very obvious
and a grower would know these as
‘off-types’,” she said.
“In Taiwan they have had a banana
improvement program in place for
several decades producing millions
of tissue culture plants of ‘Giant
Cavendish’ which were planted into
TR4 infected land. Surviving plants
were selected and put back into tissue
culture and multiplied.”
Ms Hamill said these selected plants
were then replanted and rescreened.
This process is repeated and improved
somaclonal variants tolerant to the
(TR4) pathogen have been identified.
“It has taken millions of plants
screened over a long time to come
up with selections with tolerance to
TR4,”Ms Hamill said.
“In Australia we do not have the time
or scale for this approach and so we are
using mutation breeding to hopefully
leap forward.”

Mutagenis explained

“With mutagenesis we speed up the
rate of mutation. We use gamma
irradiation to fast-track this process,”
said Ms Hamill.
“The whole concept about mutation
breeding is that the changes are not
targeted. It requires large amounts
of plants to be repeatedly screened
looking to find some improvements.”
Ms Hamill said the first step in
mutation breeding involved determining how much gamma irradiation to
use on the cultivars.
Too much irradiation would kill the
plant or cause too much damage, too
little and mutation events would be too
infrequent. In the first dose response
mutagenesis experiment, four cultivars
that have improved tolerance, including Cavendish types of different height
classes, have been used, to see how they
reacted to different gamma radiation
levels.
The varieties with improved
tolerance to TR4 include the giant
Cavendish selections GCTCV-119,
DPM 25 and CJ19 and the highly
tolerant Goldfinger (tetraploid AAAB).

Different sensitivities

While data collection is still in progress, Ms Hamill said preliminary
observations have revealed different
sensitivities between cultivars relating
to height, multiplication, yellowing,
survival and abnormal growth rates.
The most tolerant so far had proven to
be the Goldfinger tetraploid AAAB.
“The plants that I have used in the
dose response experiment will be sent
to the Northern Territory soon where
the first plants will go into a nursery
and then be planted in a TR4 screening
field,” Ms Hamill said.
“Anything that is showing promise
will be retained and planted again for
further screening,” she said.
“A larger number of tissue cultured
plants of the first cultivar in this program has now been irradiated and buds
will be stabilised and multiplied for the

first large scale planting and screening.
Thereafter more and more plants will
be sent to the Northern Territory
screening fields as the program and
space allows. It is very much a numbers
game.”
As part of a multi-pronged approach
researchers are importing banana cultivars sourced from banana improvement
programs around the world.
“There has been a TR4 screening
trial established this year on a research
station in the Northern Territory.
There are 27 cultivars in that trial that
includes some of the original Taiwanese
selections. Newer Taiwanese selections
will be subsequently screened after they
have been released from quarantine.”

Prevention better than cure

While confident that a commercial
resistant TR4 variety would eventually
be developed – as there are banana
cultivars that have been identified as
immune to TR4 Panama, Ms Hamill
said it could take some time to get a
Cavendish type resistant replacement.
“The situation now is similar to
what happened in the early 1900s,
when Race 1 of Panama disease
destroyed the world banana industry
based on the susceptible Gros Michel
cultivar. At that time the immune
Cavendish was found but there was a
lot of opposition before it was eventually accepted, as it looked and tasted
different and there had to be changes
to production and supply chain,” Ms
Hamill said.
“There are several important actions
that had to be taken to ensure the
banana industry’s long term survival,”
she said. “Prevention is always better
than cure and other steps such as using
clean planting material and having
good farm hygiene to prevent Fusarium
moving into the farm will help us
remain viable as an industry.”
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Test kits to increase confidence
New research by the Department of Agriculture and
Fisheries (DAF) is aiming to give banana growers an easyto-use test kit that measures the concentration levels of
disinfectants used for on-farm biosecurity practices.
The kits – similar to a pH test – will
allow growers to measure concentration
rates of quaternary ammonium based
products such as Sporekill®, Sterimax®
and Path-X™ used in footbaths, vehicle
dips and spray shuttles.
This will help them to determine
when the disinfectants need replacing
to maintain adequate biosecurity
control.
Banana production systems team
leader Stewart Lindsay said the test
kits would increase grower confidence
in the biosecurity systems they had
implemented.
“We have had a lot of questions
from growers about how long the
disinfectant products used in footbaths,
dips and spray shuttles last and how
effective they are,” Mr Lindsay said.
“They want to know how they can
test the concentration of the disinfectant products, to make sure they are
at the effective rate, for two reasons.
Growers change the products in their
footbaths routinely, say every day, and
they want to know whether they can
potentially stretch that out a bit longer.
“The other reason is that footbaths
tend to get quite dirty. From the
research so far we know that once there
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is more than 1 gram of soil to 20 mls
of disinfectant solution the products
no longer work effectively, so growers
want to know if there is a test to easily
determine this point.”
DAF development horticulturalist
Tegan Kukulies, together with DAF
research horticulturist Shanara
McComiskie, has been trialling
different test kits and the results are
encouraging.
“The test kits being trialled are
similar to a pH test strip where you

The test kits being
trialled are similar to
a pH test strip where
you compare against a
colour chart.
compare against a colour chart,” Mr
Lindsay said. “However we need to
do a simple dilution of the solutions
in order for it to fall in the measured
concentration range of the kits.”
The kits have been tested in
controlled experiments using the
1 per cent recommended rate of the
quaternary ammonium based products
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that we know to be effective against
Foc Tropical Race 4 spores.
The results so far are promising.
“We are now looking to trial the
test strips on farms by testing a range
of footbaths, dips and shuttles,” Mr
Lindsay added.
“To account for any variances,
growers will be advised to make up
one per cent of the product that they
are using, in case it does vary slightly
product to product, and also check
for any unforseen influences the water
that they are using to dilute has on the
product.
“This will establish if the water
source has any buffering capacity which
may influence test kit performance.
“So far our tests have involved mixing the quaternary ammonium-based
products with town water, but we will
also need to carry out further testing
with other water sources.”
The testing of these strips is yet to be
finalised, so remember to always follow
label rates and instructions of these
disinfectants.
Overall the test strips will offer growers the ability to have more confidence
in the on-farm biosecurity practices
that they have put in place. They
will also assist growers to make more
informed decisions about when and
how frequently to change disinfectant
solutions.
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Early detection: Look for the signs
As Australia’s efforts to manage
Panama Tropical Race 4 turns
from reactive to preventative, an
important part of research is to
focus our efforts on early detection methods to respond quickly
to any future incursions.
Currently the only means of identifying if a banana plant might be affected
with Fusarium oxysporum f. sp. cubense
(TR4) is by visual assessment, followed
by diagnostic laboratory testing.
Early visual symptoms of the disease
include leaf yellowing, wilting, stem
splitting and discolouration in the
pseudostem.
But now the race is on to get a jump
start on this insidious disease with
research currently being conducted into
improving early detection techniques.
Department of Agriculture and
Fisheries research horticulturist Katelyn
Ferro, who specialises in banana
production systems, has been trialling
different remote and proximal sensing
methods to evaluate the health of
banana plants before they show any
physical signs of Panama.
“Ideally we hope to detect stressed or
diseased plants earlier than is currently
possible through human surveillance,’’
said Ms Ferro.
“This will allow the cause of the
problem to be treated as early as possible, and in the case of Panama disease,
it will minimise the build-up of disease
in the plant.”
Ms Ferro’s research has centred on
studying the physiological changes of
a diseased plant compared to a healthy
plant, by conducting on-farm studies
using Panama Tropical Race 1 infected
plants as a surrogate for Tropical Race
4, with plans for additional greenhouse
trials.
Sensing methods used in her research
have included infrared thermal camera
imaging to detect plant temperature
changes, Dualex or SPAD meters to
measure chlorophyll content levels in
plant leaves, and hand-held fluorometers to measure the photosynthetic
capacity of a diseased leaf.
“The disruption of normal metabolic

processes in the plant can cause a
variety of things to happen,” Ms Ferro
explained.
“Its temperature might rise making
it detectable through thermal imaging,
or it may change the level of a certain
chemical or the stability of the cell
membrane in the leaf tissue meaning
we can take samples and test for this in
the lab.
“Stress and disease might also affect
a plant’s capacity to photosynthesise.
So we can monitor changes using
equipment, which can read the levels of
gas exchange that are happening in the
leaf – CO2 and water vapour, as well as
the chlorophyll activity in the leaf.
“Generally these changes will be
quite rapid in response to stress and
can be detected before we visually see
signs of them.”
While Ms Ferro’s research is still in
its infancy, she remains confident of
yielding positive outcomes based on
similar research conducted on various
crop species in other parts of the world.
“There was a Chinese study on
Fusarium infection (Panama) in
bananas growing hydroponically in a
greenhouse, which was able to detect
almost a three-degree temperature
difference between an infected plant
and a non-infected plant four days after
inoculation and before the expression
of disease symptoms,” she said.
“But that doesn’t necessarily translate
to being able to detect it through thermal imaging in a field because there
are so many variables that are going
to influence the image. So that really
needs to be refined into a method that
could work in a more practical sense.”
The uniqueness of banana plants and
their cropping system has thrown many
challenges at researchers, who have also
begun trialling high resolution satellite
imagery to detect stress zones on a
larger scale.
The imagery would be used to gauge
how well a plant was photosynthesizing.
“It might be possible to identify a
unique spectral signature, which will
potentially correspond with a panama
infected plant,” said Ms Ferro.

“Basically, it’s measuring how
diseased plants reflect light compared
to the way healthy plants do. In other
crops they have found that a plant
infected with a certain disease will
reflect light in a specific wave length
pattern unique to that pathogen.”
Ms Ferro recently completed
ground-truthing for the satellite trials
at two farms in Tully. If successful,
all the research that provides positive
outcomes for early detection methods
could play an important role in both
the overall integrated approach to
TR4 management, as well as everyday
farming practices to improve industry
productivity.
The collaborative approach by the
Queensland Department of Agriculture
and Fisheries and the University
of New England is funded by
Horticulture Innovation Australia and
the Queensland Government.

Katelyn Ferro, Research Horticulturalist,
Banana Production Systems, Department
of Agriculture and Fisheries.
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Coffs bypass: growers in limbo
Banana growers with properties in the path of a proposed
bypass of Coffs Harbour remain in the dark as to when
they may be forced to relinquish part or all of their farms.

had gone a kilometre west (with the
bypass route), all of these farms would
have been spared.”

Growers are facing compulsory acquisitions in order to make way for the
Pacific Highway bypass, to provide a
four lane motorway from Englands
Road in the south, to the newly
upgraded Sapphire to Woolgoolga
section in the north.
The route passes through the North
Boambee Valley, through the Roberts
Hill ridgeline and along the foothills
of Coffs Harbour basin to Korora Hill
– traversing some of the region’s most
valuable banana growing areas.
Paul Shoker, whose 20 acre banana
farm is located in west Korora –
directly in the path of the proposed
bypass – said growers had been left in
limbo over the highway upgrade since
it was first mooted in 2001.
He said while some had already
decided to walk away from their farms,
he had chosen to purchase another
banana property nearby, in anticipation
of the forced buyout.
“The disappointing part has been
there has been no ongoing engagement
[from government]. We haven’t had

Strict protocols apply

any concrete information,” Mr Shoker
said. “They’ve always said, ‘just go
along as if nothing is going to happen’.
But as I’ve said to them, a farm doesn’t
appear out of nothing.
“We’ve had this original farm for
25 years and that is a lot of years of
investment. You can’t just go to another
farm and start from scratch.”

The route passes
through some of the
region’s most valuable
banana growing areas.
Mr Shoker said once completed, the
entire highway upgrade would affect
about 25 growers, with some already
receiving compensation and deciding
to exit the industry completely.
“Some growers are going to lose their
entire farm and their homes, some
growers are losing a portion of their
farms,” Mr Shoker said.
“It’s a significant impact. It’s not like
it’s just one or two farms. Even if they

Contractors and government staff
will be required to adhere to strict
biosecurity protocols throughout the
planning and construction phase, to
reduce the risk of spreading Panama
Tropical Race 1. TR1 is known to exist
on some banana properties in the Coffs
Harbour region, however it has not
been officially identified in the bypass
area.
The Roads and Maritime Service is
currently seeking planning approval
for the bypass project and has begun
conducting environmental impact
studies of the preferred route.
During these field investigations a
Panama Disease Protocol will need to
be followed.
The protocol was developed by the
Department of Primary Industries in
conjunction with growers and Roads
and Maritime Services, which has made
it compulsory for all staff and contractors who access banana plantations
during any stage of the bypass project
to follow the protocol guidelines.

Extension extended
The National Banana Development and Extension
Program, which is known for organising the industry
roadshows, has been extended for seven months.
The program was originally due to
end in September, but has now been
extended to April. During this time
the project will be running small,
innovative trials mostly based around
productivity practices.
Project leader from the Queensland
Department of Agriculture and
Fisheries (DAF) Tegan Kukulies said,
“We are looking for growers’ input on
‘out of the box’ practices that we can
trial in field at the South Johnstone
research station.”
“Some examples of practices that
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have been suggested so far include
GPS-based yield mapping and mechanical / chemical removal of flowers from
fruit. We will ask growers to help us
prioritise the practices that we will
focus on.”
The Program is funded by
Horticulture Innovation Australia
Limited using the banana industry levy
with co-investment from DAF and the
Australian Government.
If growers have any innovative ideas
please contact Tegan at tegan.kukulies@
daf.qld.gov.au or 07 4220 4152.
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ABGC AGM

The 2016 Annual General
Meeting of members of the
Australian Banana Growers’
Council Inc. (ABGC) will be
held:
Location:
Tully & District Senior Citizens
Club, 19 Blackman St
Time and Date:
5.30pm (Queensland time)
Wednesday November 30 2016

Banana farming record keeping App
Get access to fast and easy record keeping – right in
the palm of your hand – with the banana industry’s new
BetterBunch app.
BetterBunch is a time-saving device designed to assist
growers in their everyday recording of on-farm practices
to complement their Best Management Practices (BMP).
The app allows growers to easily record and retrieve
information such as:
• application and calibration schedules
of fertilisers and chemicals
• weather conditions at time of chemical application
• irrigation scheduling
• planting records and harvest details.
The web interface also enables you to record soil and
leaf results for each paddock, as well as print records for
audits such as Freshcare.
Available free to growers who have completed the on-line
version of the BMP.
Any growers wishing to access BetterBunch
or complete their BMP training should contact:
Robert Mayers, ABGC Extension Officer
Phone 0447000203
or email robert.mayers@abgc.org.au.
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Building the bana
In an ever-busy marketplace, where profile is key, how
do we keep the humble banana in pole position amongst
consumers? We take a strategic approach! Australian
Banana Marketing Manager, Elisa King explains.
The Aus tralian Bananas PR strategy
for 2016-17 targets young families
and also reaches people aged 25-39 to
encourage them to snack on the country’s favourite fruit more frequently.
The objectives of this year’s campaign
are to build awareness of bananas
health and nutrition benefits, maintain the number one position as the
country’s top snack food, encourage
parents to include bananas in their
families’ diets and drive regularity of
consumption.
Our approach is to champion the
health benefits of Australian Bananas
through an advocacy program led by
a high profile influencer and media
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endorsements.
We will create an ongoing communications program to maintain
noise in the market and to kick things
off, Advanced Accredited Practicing
Dietitian Glenn Cardwell has developed ‘15 reasons Australian Bananas
are so A-pealing’. These tips along with
ten new banana recipes will be sent to
lifestyle, food, health and news media
and bloggers throughout the year to
generate positive media coverage.
For the first time ever we will we
have an always-on, reactive press office,
meaning we monitor all mentions of
bananas in traditional and social media
and respond accordingly. For example,
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Australian Olympic athletes including
cyclist Caroline Buchanan, runner Jess
Trengove and steeplechase competitor
Genevieve LaCaze all mentioned
during interviews that they included
bananas as part of their training
routine. To say thanks for being a
banana backer, all were supplied a pack
of merchandise and a personalised note
on their return from the Rio games.
In addition, where there are any
negative mentions of bananas, we will
prepare a counter response. For example, a nutritionist in the US recently
commented that we should beware of
consuming bananas for breakfast. As
a result, Glenn Cardwell developed an
opinion article explaining why bananas
are nature’s perfect food for breakfast
which was distributed to key media.
To reach our target audience with
the healthy living and nutritional
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nana brand!
message, we have engaged Susie Burrell
as the Australian Bananas ambassador
for the next two years. Susie is one
of Australia’s leading dieticians who
runs her own healthy eating blog,
is regularly quoted in the media, is
well-known as a mother to young
twins and a highly qualified authority
to talk about the health credentials of
Australian Bananas.
Susie has 400,000 monthly visits
to her blog, 4,500 Instagram likes
and 93,330 Facebook followers. Her
role will include the development of
multiple blog posts, social media posts,
and development of healthy recipes as
well as other outputs key to the success
of the PR campaign.
To date we have secured over 35
pieces of positive coverage across
print, online and TV. This includes a
segment with Susie aired on Channel

Seven’s Sunrise show, delicious bananas
recipes featured on Huffington Post,
Motherpedia, 9 Kitchen, Stay at
Home Mum and the APN Network’s
12 newspapers, plus Glenn’s opinion
article featured on The Food Coach. A
total audience of 1,425,276 has been
reached.
In addition, we’ve achieved 14 pieces
of social media coverage so far reaching
812,012 people.
As part of our reactive strategy, to
date merchandise packs have been
distributed to Sunrise TV presenters
David Koche and Samantha Armytage,
dietitian Chloe McLeod, Australian
singer Emma Louise plus our Olympic
athletes.
For more information, please contact
Elisa King via: elisa.king@horticulture.
com.au

Susie Burrell will be the Australian
Bananas ambassador for the next two
years.
Below: Ten new banana recipes will be
sent to lifestyle media outlets as part of
the campaign.
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Sisters on a mission to
Banana farming sisters Naomi Brownrigg and Belinda
Nissen have been using tissue cultured planting material
for the past 15 years. But recently the pair took a giant
leap in faith, deciding to build their own nursery facilities
and grow tissue cultured plants on-farm, cloned from their
best varieties.
Naomi Brownrigg and Belinda
Nissen never dreamt they would
ever be propagating their own
tissue cultured plants – let alone
ones cloned from their own farm.
But with the continued threat of
Panama Tropical Race 4, combined
with a desire to produce a higher yield
at a cheaper cost, was encouragement
enough for them to go down this
unchartered path.
The second-generation farming
sisters operate Sellars Bananas, on a 40
hectare property at Mission Beach, in
Queensland’s Far North.
In this picturesque location, they
have built a reputation as producing a
high quality product through good soil
nutrition and selective cultivation of
varieties that meet market demand.
It was the latter that prompted the
women to consider branching into
their own nursery, where they now
grow plantlets cloned in a nearby laboratory, using tissue culture extracted
from their best performing stock.
“We’ve been looking for a good
variety for years now and we think
we’ve found it,” Mrs Nissen said.
“They’re not necessarily the biggest
bunch, but they’re the bunch that
the market’s looking for, without a
huge top hand and around a 10 hand
bunch,” she said.
“There is very little waste, so what
we’re thinking is, what we may lose in a
bit of production, we’re going to make
up with better quality and hopefully
we’ll get a lot more money for our
fruit.”
Mrs Brownrigg said the company was
drawn towards cloning and establishing
their own nursery, the closer they got
to producing the ideal commercial
varieties.
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Sonia Campbell reports
“It takes a little bit more effort, but
it’s all there, it’s possible now. You can
really start to mark trees that have
performed exceptionally well and then
clone from those,” Mrs Brownrigg said.
“The consumer wants a certain size
banana. We’ve stumbled across a really
nice variety that just grows very well. It
hasn’t got a lot of waste in it, so we’re
really keen to multiply on that.
“Because once you start throwing
fruit away, your efficiencies just go
completely out the window.”
The ability to reduce soil movement
on their farm was also another significant factor in the Sellars’ company
decision to move towards clonal
culturing and propagating on farm.
“We still did get some plants out of
a bit nursery this year, because we are
planting more than the 4000 plants
we have in tissue culture, but it really
did become apparent how much soil
movement there is when you are using
bit planting material,” Mrs Brownrigg
said.
“If the Panama threat increases, I
think you’ve got to be looking at reducing any sort of soil movement, as much
as practicably possible. Because if you
are getting a plant out of the ground, I
guess you never know 100 per cent that
it’s not Panama free, if it’s not showing
symptoms.”
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Naomi Brownrigg (left) and Belinda Nissen.

Naomi Brownrigg (left), her father Allan
Sellars and sister Belinda Nissen.

INNOVATION 35

cultivate tissue culture
About 12 months ago, Phil BerryPorter from Kool Bananas Tissue
Culture at Mission Beach, approached
the sisters to have a go at growing
out their own planting material using
tissue culture. Phil did the cloning and
provided advice on how to build and
grow plants in a nursery.
In April, Belinda’s husband Mark
started constructing the farm’s first
‘white house,’ used to house and trial
their first batch of 4000 micro plants.
“We spent a good day. Four people
for the day planting them into pots, so
I thought that was pretty efficient,” Ms
Brownrigg said.
“When you think about cutting up
plants, you know we did 4000 plants in
a day and it would take a lot longer to
get those together if you were getting
plants from a bit block.
“They went into the white house
for a couple of months and then went
into a greenhouse. We’ve been really
lucky, our loss rate has been very small,
I think probably less than one per cent.
But we’ve had really good advice along
the way.”
Although Mrs Brownrigg does admit
there were some initial reservations
about the new venture. “It was a bit
overwhelming. I thought, ‘oh God,
are we going to kill them? Because we
don’t really have any experience with a
nursery. We are used to taking a plant
from a nursery and basically planting
it in the ground, making sure they get
water and off they go.”

“I think it will be interesting to
see in five to ten years’ time,
how many growers have their
own nurseries set up.”
While the initial set up cost of the
two nurseries was about $20,000, the
company believes the cost effectiveness
of growing plants from agar state, will
see their investment return in a short
amount of time.
“I think it is $1 a plant from the
lab and $3.20 for (the more mature
plant) from the tissue culture nursery,”

Mrs Brownrigg said. “I think it will be
interesting to see in five to ten years’
time, how many growers will have their
own nurseries set up.”

A new future in tissue culture?

Mr Berry-Porter, who has been
developing cultures for the past
18 years – supplying to growers in
Western Australia, Northern Territory
and Queensland – believes that in the
wake of Panama TR4 more and more
growers will travel down the same path.
“These growers have shown initiative
in an attempt to limit the passage of
disease onto their properties, while
still keeping the common practice of
utilizing tissue culture,” Mr BerryPorter said.
“I think in the future most of the
planting will be done through tissue
culture rather than bits. It is just a
better way of producing a product.
And, with Panama, I think the time has
come.”
The former maths and science
teacher said when he is contacted by a
grower he digs 100 sword suckers from
plants of the farmer’s choosing. From
that 100, he can culture up to 20,000
plants, limiting each sucker to about
200 clones, minimizing offtypes.
“When I go to the field and dig the
suckers, I have an inspector with me
from the Department of Agriculture
and Fisheries. He takes leaf samples
from the sword sucker and the parent
tree and those leaf samples are sent
away to virology labs in Brisbane to test
for viruses.”
The process is a far cry from how
Allan Sellars farmed Sellars Bananas
when he established the business more
than four decades ago.
However, he said he was proud of
his daughters’ progressive thinking and
believed the tissue culture cloning was
the way of the future.
“This is a new innovation and I
think it’s good because of the Panama
disease etcetera, plus it’s your own
stock, so it’s going to be interesting to
see how it goes,” Mr Sellars said.

Spring 2016

| Australian Bananas magazine

36

banana events

Tully: best of show
Tully & District Show
banana exhibitors have
done it again, with the
annual display declared
one of the biggest and
consisting of some of the
highest quality fruit in 50
years of judging.
Fifty bunches and 46 cartons were
exhibited, with long-time judges
Dennis Lindsay and Greg Bradshaw
both noting that the high quality of
produce made their job of selecting
winners extremely difficult.
Champion bunch was won by the
Flegler Group South Davidson, while
Serra Farming took home the prize for
heaviest bunch.
Innisfail and District Show Banana
Exhibit also displayed some high
quality bunches and cartons, however
entries were down slightly on previous
years.
Right: Banana Exhibit weigh in.
Below left: Sarah Jones, MBL Farming
(left) and Kylie Stonehouse of Costas.
Below right: Steve Morice from the
Australian Banana Company (left) and
Cameron Flegler of the Flegler Group.
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Cameron Mackay of Mackays and Naomi Brownrigg
of Sellars Bananas.
Left to right: Rhett Heffernan, Naudia
Liddle, Norm Liddle and Melanie Liddle of
Liddle’s Aerial Spraying.

Nic Yee, Mackays Marketting (left) and Brett Peace,
Blenners Transport.
Below: Alicia and Paul Johnston with their children
(from left) Billy, Leah and Marty.
Left to right – Adrian Crema, Jenny Crema and
Barry Morandin.
Mark Smith at the official Tully Banana Exhibit
weigh in.
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Chemical stocktake in Brisbane workshop
Crop protection is a major challenge for the banana
industry. The hot wet climate of the tropics combined
with a perennial monoculture crop means growers will
continue to reach for chemicals as one of their main forms
of crop protection. So it is important to make sure the
most effective chemicals are available.
The Strategic Agrichemical Review
Process (SARP) for bananas was
conducted in 2012 and completed in 2014. The published
report listed the priority pests
for the industry, the availability
and efficacy of chemicals, gaps
in control strategies, identified
new or alternative chemicals and
provided options to pursue for
registration or minor use permits.
As the SARP information is now
four years old, the ABGC thought it
was time to review the priorities and
make sure that the industry has access
to the chemicals needed to control
its priority pests. “Changing threats,
resistance management options, access
to new and existing actives and an
overall mandate to reduce pesticide use
highlight the need for good chemical
controls in the banana industry,” said
the ABGC’s research and development
manager, Dr Rosie Godwin.
Dr Godwin and the ABGC’s strategy
manager Michelle McKinlay, recently
organised a workshop to discuss the
chemical applications used by growers.
Growers from North Queensland
and New South Wales attended, with
plant pathologists, nematologists,

entomologists, extension experts and
chemical consultants.
The workshop considered whether
the information contained in the SARP
was current, such as the list of priority
pests and diseases.
The group also did a stocktake of the
available chemical controls and identified possible R&D gaps that could be
explored through new projects.
This information will form the basis
of a soon to be released action plan to
make sure that banana growers have
access to the necessary AgVet chemicals. “The action plan will help the
industry to communicate its current
and future priorities to Horticulture
Innovation Australia (HIA), APVMA
and chemical companies. It will
hopefully help the industry to be more
proactive in shaping the chemical
conversation,” Ms McKinlay said.
As a result of the workshop, two
insects – the banana scab moth and the
coffee bean weevil – have been added
to the high priority pest list along with
three species of nematodes.
A full list of high priority pests is
provided in Table 1 with the new
additions added in bold.
A stocktake has also been completed

on the future availability of chemicals
used in the industry.
ABGC will correlate this information
with advice from APVMA about
chemicals being targeted for review
or phased out. This puts the banana
industry in a better position to present
data and information to influence the
reviews and retain the right to use the
chemical.
Dr Godwin recently prepared a
submission to the APVMA arguing for
need to retain the use of Omethoate
in the banana industry. The final
regulatory decision for Omethoate is
due in December this year. APVMA
have also announced scoping studies
into a review of the dithiocarbamate
fungicides (including Mancozeb and
Metiram) so the banana industry
may need to provide further data and
submissions to retain these chemicals
for use.
A number of gaps in pest control
strategies were identified during the
workshop. Of these, priority pests such
as scab moth, thrips and banana weevil
borer have been identified to pursue for
funding in 2017 through the federal
government AgVet Collaborative
Forum or HIA.
This would be to conduct trials and
residue testing for chemicals not currently registered for bananas but that
might offer new treatment options.
If you are interested in this topic and
would like to discuss it further, please
don’t hesitate to contact Dr Rosie Godwin
on 07 3278 4786.

High Priority Banana Pest and Diseases identified during the chemical workshop.
New additions to the high priority status are indicated in bold.
Diseases
Fusarium (Panama)
Bunchy top virus
Banana freckle
Crown rot
Black sigatoka
Yellow sigatoka
Fruit speckle

Insects
Banana Aphids
Banana Scab moth
Banana Weevil Borer
Coffee Bean Weevil
Sugar Cane Weevil Borer
Cane grub / white grub
Mites – 2 spotted (red)
Mites – Strawberry / spider
Thrips – flower & rust
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Nematodes
Lesion – 2 types
Burrowing
Root knot
Spiral

Weeds
Blackberry nightshade
Black oats
Feathertop Rhodes grass
Mexican white eye
Nauva sedge
Rye grass (herb Resist)
Trad
Growth regulators
Sucker control
Destruction of plants
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Banana Packing Championships
The Australian Banana Packing
Championships made a triumphant return to the Innisfail &
District Show this year.
After a year’s hiatus, due to the
Panama Tropical Race 4 outbreak,
combined with a lack of support to run
the event, the popular show was back
in all its colourful glory for its 14th
year.
A highlights video produced by the
Australian Banana Grower’s Council –
sponsors of the event – and posted on
the ABGC’s Facebook page, ensured
the unique industry show reached a
global audience.

Video goes viral

Since it was uploaded in late July,
the video has reached almost 20,000
people and has had more than 5,600
views and 76 ‘shares’.
Organiser Rob Zahra said he was
amazed at the reaction to the viral
video and hoped it would ensure
Australia’s only event showcasing the
industry’s banana packing skills would
return bigger and better in 2017.
“I’m gobsmacked to be quite honest
on where the video has gone,” Mr
Zahra said. “I’ve even had (international) backpackers, that have worked
for me in the past, (they) have commented on it,” he said.
“It takes a lot to put the event
together, but the atmosphere and the
reaction you get from the winners, for
me it makes it all worthwhile.”

Team Horse and Rabbit – aka Ben Abbott and Luke Horsford were crowned the winners
of the 2016 Australian Banana Packing Competition.

Three international teams battled it out in the Backpacking Banana Packing Competition.

The dynamic judging panel – from left – Naomi King, Naomi
Kuhn, Stewart Lindsay, Tegan Kukulies and Jacqui Tilt.
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Sarah Simpson, Carmel Cavallaro and Tegan Kukulies.

Shane and Dulcie Dullahide.

Angelique Dibella, Alicia Johnston and Jenny Crema.

Sisters Kaila Jafar and Maia Jafar.
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Banana Race Day
A winner despite the rain

Another great day was
had by all who turned out
for the banana industry’s
annual race day held at the
Innisfail Turf Club in August.
Unfortunately heavy rainfall forced the
cancellation of the six-race program.
However a phantom race meeting
kept punters happy and a large crowd
turned out to enjoy a luncheon,
sponsored by the Australian Banana
Growers’ Council.
As always, Fashions on the Field
proved a huge hit, with some stunning
frocks and fascinators on display.

Michelle Zahra (left) and Kayleigh Molloy.

Daniel Franco, Chris Borsato, Gary Pedrola and Gino DiCarlo.

Spring 2016

| Australian Bananas magazine

42

banana health

Why Australian bananas are nature’s
perfect food for breakfast
There’s nothing like an Australian Banana for breakfast –
they aren’t just delicious, but also extremely nutritious,
bursting with essential nutrients potassium, magnesium,
vitamin B6, folate and fibre.
It’s a myth that bananas should not be
eaten for breakfast as they are moderately acidic. I agree this sounds bad
until you are told that many nutritious
foods are acidic – all fruits, all vegetables, legumes, fish, grains, peanut
butter and milk.
Being slightly or moderately acidic
is not a problem. After chewing and
swallowing, the first place food visits is
the stomach, which is very acidic, and
for good reason – the acid helps kill
any nasty bacteria you may have swallowed with the food. The stomach is
an acid bath. The food then passes into
the small intestine which is an alkaline
bath, because your digestive enzymes
work best in an alkaline environment.
Your body doesn’t really care about
the pH (measure of the acid/alkaline
level) of your food, as it will digest
everything.
It’s also untrue to say that a banana
is high in sugar, therefore it will give
you a sugar crash. The Glycemic Index
(GI) is a measure of the blood sugar
response after eating foods that provide
carbohydrate, both starch and sugar
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and the banana has a GI of 52, which
is classified as low.
So if two thirds of the carbohydrate
in a banana is sugar, why does it have
a low GI? Because the fibre in the
banana slows down the digestion and
absorption of the sugar into the small
intestine. That means that blood sugar
levels rise slowly after eating a banana
and never reach a high level.
There is no ‘sugar crash’ after a
banana. A ripe medium banana will
provide you with about 20g of carbohydrate, of which two thirds is sugar
and one third starch. The carbohydrate
is what helps replace the muscle fuel
you will have used the previous day. All
carbohydrate is digested and absorbed
to circulate the body as glucose, the
only fuel the brain can use when it is
thinking.
Without doubt a banana for breakfast is great for both your muscles and
your brain.
The banana is an excellent nutritious
addition to your breakfast. Don’t
believe anyone who tells you anything
else. The science will back you up.
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By Glenn Cardwell
Accredited Practising Dietitian.

For the latest news and information
visit www.australianbananas.com.
au and ‘LIKE’ Australian Bananas on
Facebook https://www.facebook.com/
AustralianBananas and Instagram @
australianbananas
Glenn Cardwell is an Advanced
Accredited Practicing Dietitian with
37 years in clinical and public health
nutrition, including 10 years as consultant dietitian to the National Heart
Foundation, five years at the Children’s
Hospital in Sydney, and was a major
player in establishing the WA School
Canteen Association in 1994.

“Getting to market
is a breeze!”

Boost leaf health to keep
production flying along
Luna® Privilege offers unparalleled in-field control
of problematic fungal diseases that can otherwise
reduce the vigour of your bananas. Vigorous plant
growth is the key to growing better bunches with
more vitality.

BCH0648

Find out more from lunaprivilege.com.au or your
local agent.

bayercropscience.com.au
Bayer CropScience Pty Ltd ABN 87 000 226 022 391–393 Tooronga Road, Hawthorn East, Vic 3123
Luna® is a registered trademark of the Bayer Group. Registration of Luna Privilege in bananas is
expected in August, 2015. Always use Luna Privilege according to the most recent approved label.
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The new, smart
way to feed bananas

MULTICOTE controlled release fertiliser
BANANA ONE-SHOT complete fertiliser blend

&

Apply
Multicote once for
the wet season.
Use Banana One-Shot
for fertigation and
foliar application in
dry season.

REDUCE YOUR
LABoUr
Time in PAddocks
FerTiLiser And sPreAding
imPAcT on THe
environmenT
diseAse risk

WHAT
S
GROWER
ARE
SAYING

“

“

nearly double
production on
less fertiliser.

“

don’t have to go back
into paddocks.

“

“

improved plant health,
yield and quality.

Better quality of nPk.

Amazing, excellent response.

Banana One-Shot – exclusively available
through your local Lindsay Rural store

“

good sucker growth.

MAREEBA
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Aaron myrteza

TuLLY

(07) 4086 3400
0488 666 895
0407 716 602

(07) 4088 4088

Peter dibella

0417 783 895

INNISfAIL

(07) 4078 1200

Qld sales Agronomist

Peter Anderson

0459 488 850

www.haifa-group.com

malcolm Hawthorne 0427 590 644

