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Background:

m  Currently no treatment/cure for crayfish plague infection

® Ultrasound: environmental friendly control of cyanobacteria & green algae

e Eliminate by rupture of gas vesicles, rupture of cell structures etc

e Target specific groups (vary frequency, amplitude, waveform, signal duration
m Can this be transferred to oomycetes/the crayfish plague pathogen?

gJJJ “a SONIC

Leading in ultrasonic algae control

_eading in Algae Control and Water Quality Monitoring
G Sonic® products provide an environmentally friendly solution to control algae in lakes,
rinking water reservoirs, and other applications by making use of ultrasound technology.

urthermore, our continuous water quality monitoring systems can move our customers
owards more effective water quality management.




Objectives and experiments

1. ldentify ultrasonic (US) wave lengths that eliminate A. astaci
® Spore-US treatment trial — failed (missing methods for live-dead spore separation)
e Co-habitation experiment signal crayfish-noble crayfish — US treatment
e Challenge experiments noble crayfish - A. astaci — US treatment

2. Test if ultrasound prevents re-infection of A. astaci after moults
e Molting experiments signal crayfish — US-treatment




mmm Co-habitation experiments e

Signal crayfish originating from Lake Baven

In-lake prevalence: 80% A. astaci infected crayfish
Aquaria facility at SLU Aqua, Institute of freshwater research
Utrasound devices and recommendations from LG-SOUND

Testing 3 different ultrasound programs (hereafter US treatments)



Experimental design — co-habitation

® Duration: November 2016 — march 2017 (5 months)
® Fed once a week with corn, temp varied from 8 — 18 °C

US3 % US8 @ US5

* Noble crayfish N =~5 * Noble crayfish N =~5 e Noble crayfish N =5
e Signal crayfish N ="~5 e Signal crayfish N =~5 e Signal crayfish N ="~5
e Ultrasound US3 e Ultrasound US8 e Ultrasound US5

Control
e Noble Crayfish N =~5

e No uItrasoun%Y
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A7 Exceptionally high

Results — ultrasound US5
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== Moulting experiments with signal
crayfish and US5 treatment

®  Ultrasound treatment US5 - a promising candidate

m  Experiment set up in Oslo from July 4t to August 30t 2018
®m Signal crayfish treated with UL5 in a period of expected moults

Can ultrasound ; e
reduce or clear @ N

A. astaci
infection in
signal crayfish
during moulting?




Experimental
design moulting -
US5 treatment

Treatment US5

e Signal Crayfish N = 16
e Duration = 8 wk
* Mean temp =~14° C

Treatment US5

e Signal Crayfish N = 14
e Duration = 8 wk
e Mean temp =~13°C

Control

e Signal Crayfish N = 16
e Duration = 8 wk
e Mean temp =~14° C

Control

e Signal Crayfish N = 12
e Duration = 8 wk
e Mean temp =~14°C

Fed with gréen peas
every 3rd or 4th day




Results moulting experiments

m Control Expl —signal crayfish
e 50% mortality, 12.5 % moulting

m US5 Expl —signal crayfish
® 5% mortality, 35 % moulting
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A. astaci agent levels

= Agent level high in control- & US-treated crayfish
= Slighly higher in the US5 treatment than the control
= Higher than normally observed in the wild

A. astaci agent level in signal crayfish tailfan
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=J= Challenge experiments with A.
astaci and noble crayfish

m FOTS approved 3 replicate experiments autumn 2017

m Challenge experiments at the NVI/NMBU aquarium facility
e Noble crayfish from Hvaler crayfish farm
e Challenged with A. astaci isolate V104853
= Expl ~10 spores/ml, Exp2 & Exp3 ~100 spores/ml
e Duration 7-9 weeks
e Treatments: US1, US3, US4, US5, US6, US8, US11 (7 US programs)

e Three replicate experiments:
= 1:Des 2017 — Feb 2018, 2: March —May 2018, 3: Oct - Des 2018

Forseksdyrforvaltningens tilsyns- og seknadssystem  FOTS id nr. 13033




m Ultrasonic exposure of A. astaci in challenge experiments with noble crayfish
e Test ultrasonic treatment and effect on infection and survival rates
e Assess survival rates of noble crayfish and infection load in tissues

100

Death or survival?




Experimental design - A. astaci spore
challenge of noble crayfish

Treatment Treatment Treatment

US3/US1/US6 ﬁ US8/US4/US11 " US5 (e ioniine) £

e Noble Crayfish, N = 10 e Noble Crayfish, N = 10 e Noble Crayfish, N = 10

e A. astaci spores, 10/100 e A. astaci spores, 10/100  A. astaci spores, 10/100
spores/ml spores/ml spores/ml

Control survival 3 replicate experiments:

1.10 ° C, fed every 3rd day
2.18°C, fed every 3rd day
3. 18 °C, fed every 3rd day

US start2 h before adding spores

e Noble Crayfish, N =10

e No US ﬁ




Results —
Replicate

Treatment UL3/UL1/UL6

* Noble Crayfish, N = 10
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Treatment UL8/UL4/UL11

* Noble Crayfish, N = 10

* A. astaci spores, 10/100 spores/ml
* UL started 2 h befere adding spores

Treatment ULS

* Noble Crayfish, N = 10
* A. astaci spores, 10/100 spores/ml

* UL started 2 h before uddi[gsires
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® The challenged control crayfish unaffected —
control not OK

The crayfish in US5 almost unaffected
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Results —

Replicate
experiment 2-3
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Conclusions

m Ultrasound treatment US5 showed initially some
promising (but inconclusive) tendencies

B However - the final experiments were clear

e We did not find a specific ultrasound program that was
detrimental to viable zoospores A. astaci

e The tested ultrasound treatments did not protect the noble
crayfish from A. astaci infection and subsequent mortality

e The hypothesis that ultrasould treatment will prevent A. astaci
re-infection of carrier signal crayfish was not supported
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m Norwegian Food Safety
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® LGSOUND for equipments
and councelling
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