Non-chemical means to
control strawberry
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'+ Overhead irrigation

» Steaming of transplants
“E== "+ Ultraviolet (UV) light
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Powdery mildew

Podosphaera aphanis

Great differences in
cultivar susceptibility

Symptoms may vary



Hyphae and conidial chains on a strawberry leaf
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At optimal temperature (around 20°C) it takes only 4 to 5
days from a spore has infected until it forms new spores
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Green overwintered leaves Dense mat of mycelium with
infected with powdery mildew chasmothecia in early spring
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| Chasmothecia also form on infected fruit; g
¥ old overwintered fruit may be a source of
y inoculum in perennial strawberry fields

Photo: A. Stensvand’ Photo: M.J. Welser




SEM-pictures of chasmothecia embedded in dense mycelial
mats and fastened to the leaf surface by appendages



leaf with chasmothecia
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One ascus with 8 ascosp
in each chasmothecium
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Young plant tissue
is very susceptible
to powdery mildew;
periods of rapid
growth - more Susceptible ———»

disease

Very susceptible ———p

Low susceptibility =——

Flowers and young
green fruit are also

very susceptible, /

while white and red  |;mune ———s

Very susceptible —— | S8 ¥

fruit are immune \ SN
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® Runners for propagation - very
susceptlble to powdery m1ldew
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_Chasmothecia on stolons not as strongly
-attached as on leaves - they can easily

slide down to the base where they may;
stay over winter




Transplants should be clean
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Clean strawberry transplants Strawberry transplants heavily
infected with powdery mildew
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Small plots with clean strawberry plants (50 plants)
in the middle of a cereal field; infected plants with
either 0, 1, 10 or 100 infected leaflets placed in the
middle of each plot
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= Overhead lrrlgatlon

/Sprmklers installed in many high plastic|

7‘ tunnels to help plant establishement, cool

7 the plants, and reduce powdery mlldew
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» Spores attach toit
* Hyphae carrying tli



in overcast or |
rainy weather - it may stimulate

grey mould and other diseases
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Warm steam treatments of strawberry
atransla_nts in the ‘Plant Sauna’
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Steaming Kills or strongly reduces

« Angular leaf spot

« Anthracnose

 Grey mould

« Phytophthora crown rot
* Powdery mildew

« Strawberry mite
 Leaf nematodes

- Etc.

Standard treatment:

1hat37°C,1hat20-25°C,4h at 44°C
(Turechek et al. 2021)
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# Dead powdery mildew S ;. Non treated spore

| after treatment 3 “ forming powdery mildew |




Sporulating area (%)
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Powdery mildew lesions
dead after treatments



Number of new leaves
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No new infections with powdery
mildew on treated plants



No negative effects on growth and yeld of several cultlvars
of tray- plants in Norway or bare root plants m Florlda

P oto B. Gahatraj
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Upscaling of the Plant Sauna?
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For treatment of
larger volumes

Photo: A. Stensvand



UV < 300 nm reduces powdery mildew
Treatment at night

Photo: R. Onofre and A. Stensvand



groups working with UV
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= against berry diseases
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i Several ompam’es produce uv

§ units, e.g., Octlmon in Belgium



Robotic UV-unit (Saga Robotics) in Florida
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~_ Saga Robotics unit in an 11 ha high

= tunnel strawberry farm in Norway
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Untreated uv

Photo: A. Ste

» "w



Severity
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Strawberry plant nursery in Canada
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UV treatments in other crops |
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‘w Polyethylene removes UV

‘ - more mildew

.J
*@,

A

F Clean transmits UV
9 less mlldew

Two years of experlments in Florlda

' F-Clean: 28-35% less powdery mildew
than under the polytunnel

- Open field: 45-67% less powdery mildew
- than under the polytunnel

) Differences in temp and RH not the only
explanation of more powdery mildew in
tunnels vs. open field

Photo: A. Stensvand



: ’Pﬁdt‘;o;. E. Altenborg

2019: ‘Murano’ was UV
treated - no powdery
mildew; ‘Sonata’ was
sprayed numerous times
with fungicides - had to
give up production one
month ahead of normal
time because of powdery
mildew

2020-2024: No fungicides
used and only biological
control of mites and
insects
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UV has some effect .
against grey mo |

 To be efficient, doses
must be higher - may
, result in phytotoxicity



UV effective against two-spotted
spider mite (Tetranychus urticae)

~ * No effect against adults
S ¢ Kills > 99% of larvae and nymphs
e« Kills 100% of egg
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» Overhead water sprinkling effective against |
powdery mildew

 Warm steam Kills powdery mildew

« 100 - 200 J/m2 UV 2-3 times per week as
efficient as chemical control of powdery mildew

A
UF/IFAS Photo by Tyler Jones
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