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Strawberry Production

IN Australia
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Fruit Sector Profile

Valued at A$500 M pa (€280 M)
80k tonnes of fruit pa

95% domestic, 5% export (SE Asiq)
92% in field soils, 8% hydroponics
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S’rrowberry Production in Australia

Nursery Sector Profile

/5% of national production

at Toolangi, Victoria

90% bare-rooted runners
grown in soils fumigated

with methyl iodide

10% plug plants grown in

hydroponic systems
Production is within a
government-declared

‘Plant Protection District’
for increased biosecurity
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Increased importance of Soil-Borne Diseases

Associated with the Loss of Methyl Bromide

Percentage of Farms with Macrophomina
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Charcoal Rot In Western Australia




Charcoal Rot in Western Australi
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lnoculum of M. phaseolina in soll

on strawberry farms

Photo: A. Gomez

Microsclerotia in strawberry crown




Soll Disinfestation using Heat

The combined effect of heat and exposure time on soil organisms
has been studied since the |late1800s.

Steam and solarisation are the traditional methods of heating sail
for disinfestation.

For example, Fennimore and his colleagues have demonstrated
that heat disinfestation with steam can be as effective against
soil-borne pathogens as chemical fumigants.
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What are Microwavese

Wave Length (m)
10" 10" 10° 10°® 10* 10* 10° 10° 10*

| | | | | | | | |
- 1 1 | ! | ! ! >

B . DRI | ... D
yRay - uv Infra-red _ Radio Waves
-

Z X X X X O ¢ - 7o

- m 1 C | 1 |

— ve B w wm @ 0w

3 mw o mw o ) @ o )

o o 3 o 3 = a a =

= 3 a 2 a o a

o 2 4 N ow N oW

m ° Lo 2 a4y O o

8 N . @ 7 o g o

3 N - ~ I - W

a v >z 1 ¥ L, o © o

A - oo . (¢] o
. ! 3 o Q

o = 9 3 3

: P o

e}

3

Figure 1: Electromagnetic Spectfrum



Experiments with Microwave in

Strawberry

1. Potential of microwave for crop termination in the fruit
sector to manage Macrophomina

2. Effectiveness of microwave for soil disinfestation against
pathogens and weeds for strawberry runner production




Crop Termination

Crop termination is the practice of killing old strawberry plants
and cultivating them back into soil, before preparing beds and
planting a new crop.

In Australia, growers commonly use herbicides for crop
termination, but this does not kill M. phaseolina inside the crowns.




Opportunity: Crop Termination with Microwave?¢
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Opportunity: Crop Termination with Microwave?

O Aim: To use microwave to terminate the old L
‘ awberry crop (cv Alblon) and Kkill Macrophomma
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Temperature in Crowns after MW

Microwave (10 sec) Microwave (15 sec)
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Strawberry Crop Termination
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Crop Termination with Microwave (4 wks

Microwave
(10 sec)
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Pathogens in Infected Crowns
after Crop Termination
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Effect of Microwave on Macrophomina and Fusarium in Strawberry

Strawberry

; / crowns
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Weed Control (2 wks)
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Pathogen Conftrol in Soil (0 -5 cm)
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Improving Efficiency of Crop Termination with Microwave

Engineering improvements: Higher power microwave units,
autonomous operation

Biological improvements: to better understand the
temperature thresholds that kill Macrophomina in old crowns,
especially when treatments are followed by soil fumigation
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Opportunity: Soil Disinfestation with Microwave?
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Opportunity: Soil Disinfestation with Microwave?
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Weed Conftrol (7 months)
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Weed Emergence (4 Weeks

Untreated

Microwave

49

SI CA RESEARCH



Soll-borne Pathogen Control
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Strawberry Runner Growth (4 months
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Runner Yield (7 months)
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Impact of Microwave on Soll Biology

Used sequencing

approaches (16S rRNA ﬂ = Ij
gene and ITS amplification) ' a I
to understand the impact : il *

of MW on soil microbial E o Pa
communities. - -

Syncephalis

MW reduced fungal and
bacterial richness in

3 contrasting soils for at
least 4 weeks.

0

umice
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vista
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ialosimplex
Dookie Jerilderie | Townsville

MW changed microbial
stfructure, promoting some
taxa associated with
increased crop growth.



Conclusions

Microwave treatment of soil using prototype rigs has the
capacity for soil disinfestation and crop termination against
key soil-borne pathogens and weeds of strawberry.

Further R&D is needed on microwave to optimise pathogen
control through the soil profile, engineer autonomous
delivery systems, and integrate its use with other treatments
to manage soil-borne diseases more effectively.

Use of Microwaves in the
Strawberry Industry

Microwave Webinar



Attitudes of Strawberry Nursery Growers

What would make you feel confident about adopting microwave
for treatment of soil for runner production?
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