1D

[ ]
Preventing and mitigating farmed bivalve diseases

in an era of
d changes

ing
rapi

farm

NV N\VA



o o
For Europe, the annual impact >
of ocean acidification will be I I O / ,

in 2100



The CO, problems in the ocean
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The CO, problem
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Temperature
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The other CO,
problem
in2100

Coastal zone already at pH 7.6-7.8

Larvae are more susceptible to low
pH than juveniles and adults

Recruitment failure ?

Growth -

Recruitment -




And many others

Ecosystem
resilience

Decrease in primary productivity
and phenological mismatch

Biodiversity loss

Disease emergence
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Focus on biodiversity
and disease risk

Ecosystem
resilience

» The dilution effect predicts
that disease risk increases
for a focal host when host

species diversity declines

REVIEW

doi:10.1038/nature09575

Impacts of biodiversity on the emergence
and transmission of infectious diseases

elicia Kee: tD. Holt”, Peter Hudson’, Anna Jolles®,
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arles E. Mitchell™, Samuel 8. Mye

Kate E. Jone

res that biodiversity l0ss Irequently inc
lisease transmission. In contrast, areas of naturally high biodiversity may serve source pool for new pathogens
Overall, despite many remaining g s, current evidence indicates that preserving intact ecosystems and their
endemic biodiversity should generally reduce the prevalence of infectious diseases.

COASTAL ECOSYSTEMS

Seagrass ecosystems reduce exposure
to bacterial pathogens of humans,
fishes, and invertebrates
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Biodiversity
dilution effect
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Infectious diseases of humans, wildlife, and domesticated species

It remains challenging to predict variation in the magnitude of dissase outbreaks The dilution
effect seeks to explain this variation by linking multiple host species to dissase transmisson. It
predicts that disease risk increases for a focal host when host species diversity declines However
when an increase in spedies diversty does not reduce dissase, we are often unable to diagnose
why. Here, we increase mechanistic and predictive clarity of the dilution efect with a general
trait-based model of dissase transmission in multi-host communities Then, we parameterise and
empirically test our model with a multi-generational case sudy of planktonic discase. The mode-
experiment combination shows that hosis that vary in compeitive ability (R*) and potential to
spread disease (Ry) can produce three qualitatively disparate outoomes of dilution on disease the
dilution effect can succeed, fail, or be ambiguous/irrdevant
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(...) much of what we know about the transmission of bivalve
parasites is based on experimental systems or models in which

hosts and parasites are considered
in an ecological vacuum. in reaiity, hosts exist

within diverse ecological communities, and ecological interactions
undoubtedly influence the transmission and impact of parasites

T. Ben-Horin et al. Journal of Invertebrate Pathology 131 (2015) 155-176

How filter-feeders
influence disease
risk in oyster ?

» Reduce food availability, growth and
metabolic rate of the host

» Competition with non susceptible
host for food resources decreases
disease risk

Survival

’ Source of infection
| @-4: OsHV-1 donors

e
E\P‘ g \k‘
Filter-
Empt
Pty feeders

Mussel g

Mytilus edulis

Flat oyste@;

Ostrea edulis

Pacific oyster

@ C. Gigas

Young and adult

/6%  97%

(+1.6 among species)

Similar virus load
Differences in food,
growth and energy



Hosts experiencing stressfrOm the presence
of secondary compounds may experience

higher transmission success due to the inability to resist
pathogen infection

Dallas, T., Hall, R.J. & Drake, J.M. (2016) Competition-mediated feedbacks in experimental
multispecies epizootics. Ecology, 97, 661-670.

How non filter-
feeders influence
disease risk in oyster ?

The intricate case of macroalgae

» Influence disease risk and modulate

host microbiota
» Change with algal species
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The triple CO, problem on shellfish farming

Acidification ‘



How shall we address the problem ?
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A triple perspective

RU N away A short-term response to biogeographical problems
We get on |y th e bESt A mid-term response to adaptation problems

The WayS Of Eternal WISdOm A long-term response to most problems
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