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DomesticationDomestication
«« …condition …condition whereinwherein thethe breedingbreeding, care , care andand
feedingfeeding of of animalsanimals isis more or more or lessless controlledcontrolled by by 
manman …» (Hale, 1969)…» (Hale, 1969)

What aboutWhat about geneticgenetic domesticationdomestication in in oystersoysters ??
--No No feedingfeeding, , limitedlimited care…. care…. limitedlimited domestication ? domestication ? 

GeneticalGenetical definitiondefinition ofof
domesticationdomestication
IntentionalIntentional or or UnintentionalUnintentional geneticallygenetically
determineddetermined changes changes resultingresulting fromfrom
domesticationdomestication

But But whatwhat about about earlyearly stages in stages in hatcherieshatcheries ??



?Is there unintentional selection Is there unintentional selection 
(domestication) at early development (domestication) at early development 

stage in hatchery ?stage in hatchery ?

☺☺ -- few breeders for a mass production                    few breeders for a mass production                    

☺☺ -- optimizedoptimized survivalsurvival andand growthgrowth ratesrates

☺☺ -- cullingculling

// -- lowlow geneticgenetic diversitydiversity HedgecockHedgecock et al. 1992; Zhang et al. 2005…                   et al. 1992; Zhang et al. 2005…                   
ÖÖfew breeders + few breeders + highhigh variance of reproductive variance of reproductive successsuccess Boudry et al. 2002Boudry et al. 2002

// -- substantialsubstantial risksrisks of of diversitydiversity lossloss andand inbreedinginbreeding

Hatchery propagationHatchery propagation ofof oystersoysters



ErnandeErnande et al., JEB 2003et al., JEB 2003

LarvalLarval traitstraits MetamorphicMetamorphic traitstraits PostPost--metamorphicmetamorphic traitstraits

GeneticGenetic correlationcorrelation
significantlysignificantly positivepositive

GeneticGenetic correlationcorrelation
significantlysignificantly negativenegative

GeneticGenetic variablityvariablity ofof
earlyearly life traits ?life traits ?
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CullingCulling atat larvallarval stagestage

99 PhenotypicPhenotypic effecteffect::

ÖÖ positive positive phenotypicphenotypic correlationcorrelation betweenbetween
larvallarval growthgrowth, , survivalsurvival andand settlementsettlement successsuccess

ÖÖFasterFaster timetime to to settlementsettlement
ÖÖLowerLower variabilityvariability in in sizesize andand timetime to to settlementsettlement
ÖÖLimitedLimited effecteffect on on readyready--toto--settlesettle larvaelarvae andand spatspat « « yieldyield »:»:

99 GeneticGenetic effecteffect::

ÖÖ Confirmation Confirmation ofof significantsignificant geneticgenetic components for components for somesome larvallarval
developmentaldevelopmental traitstraits
ÖÖ LossLoss ofof geneticgenetic diversitydiversity throughthrough itsits effectseffects on on thethe timing of timing of 
settlementsettlement

CullingCulling = = SelectionSelection of fast of fast growinggrowing larvaelarvae ??

Taris et al., JEMBE in Taris et al., JEMBE in presspress



-- 7 7 generationsgenerations of of closedclosed hatcheryhatchery matingsmatings
-- allelicallelic diversitydiversity lossloss ≈≈ 70%70%
-- heterozygosityheterozygosity lossloss ≈≈ 20 %20 %

LarvalLarval rearingrearing conditions:conditions:
-- 24°C24°C
-- no no cullingculling

3737 individualsindividuals
fromfrom a commercial a commercial 
hatcheryhatchery
broodstockbroodstock

47 47 oystersoysters fromfrom
a a naturalnatural bedbed

WWildildHHatcheryatchery HHxxWW WWxxHH



ResultsResults
1.1. LarvalLarval survivalsurvival
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2.2. Coefficient of variation of Coefficient of variation of larvallarval lengthlength
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3.3. Temporal Temporal evolutionevolution of of pediveligerpediveliger larvaelarvae effectives effectives andand
metamorphosismetamorphosis successsuccess

MetamorphosisMetamorphosis successsuccess (%):(%):

HatcheryHatchery > > HxWHxW > > WildWild > > WxHWxH
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HowHow to to explainexplain ourour data ?data ?
99 WhatWhat about about pairwisepairwise relatednessrelatedness in in thethe twotwo broodstocksbroodstocks ??
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R = 0,012 ± 0,001 

0
2
4
6
8

10
12
14
16
18
20

-0
,0

3

0,
01

0,
05

0,
09

0,
13

0,
17

0,
21

0,
25

0,
29

0,
33

0,
37

0,
41

0,
45

0,
49

0,
53

0,
57 ou

Classes de coefficient de parenté
Fr

éq
ue

nc
e

Hatchery broodstock:
R = 0,068 ± 0,005 
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InbreedInbreed larvaelarvae ? ? 
((inbreedinginbreeding depressiondepression atat larvallarval stage: stage: 

LauneyLauney andand HedgecockHedgecock, 2001), 2001)
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OutbreedOutbreed larvaelarvae ??

HowHow to to explainexplain ourour data ?data ?

WhyWhy suchsuch an an earlyearly settlementsettlement ??



Is our Is our ““Unintentional Unintentional selectionselection ofof fastfast
growinggrowing larvaelarvae »» hypothesishypothesis realisticrealistic ? ? 

ÖÖ breeder’sbreeder’s equationequation
ΔΔ µµ = h= h²² x Sx S

ΔΔ µµ = = gain in gain in thethe meanmean phenotypephenotype acrossacross generationsgenerations
hh²² = = heritabilityheritability
SS = = selectiveselective pressurepressure = = withinwithin--generationgeneration differencedifference ofof thethe meanmean
trait trait afterafter andand beforebefore selectionselection meanmean

hh²² = 0.16 (= 0.16 (DDéégremontgremont, 2003, 2003) ) 
S = 20S = 20µµm (m (Taris et al., in Taris et al., in presspress))

ΔΔ µµ = 0.32= 0.32µµm m perper generationgeneration

Δ Δ µµ ~20~20µµm  m  overover 7 7 generationsgenerations
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DiscussionDiscussion

ResponseResponse to to 
((unintentionalunintentional) ) 
selectionselection

InbreedingInbreeding
depressiondepression

In In thethe hatcheryhatchery::

CullingCulling ofof slow slow growinggrowing larvaelarvae masksmasks inbreedinginbreeding depressiondepression ofof part part ofof thethe
populationpopulation

ParadoxicallyParadoxically, , cullingculling maymay help to help to preservepreserve geneticgenetic diversitydiversity by by furtherfurther
selectingselecting heterozygousheterozygous fastfast growinggrowing larvaelarvae

… but … but thisthis isis an an unstableunstable situation !situation !

Opposition of Opposition of twotwo effectseffects in in thethe HxHHxH progenyprogeny ::

-- inbreedinginbreeding depressiondepression leadingleading to to thethe deathdeath ofof a part of population a part of population 
-- selectionselection of of fasterfaster growinggrowing larvaelarvae showingshowing betterbetter metamorphosismetamorphosis successsuccess



PerspectivesPerspectives

GeneticGenetic management of management of hatcheryhatchery stocks ?stocks ?

-- familyfamily (or (or mixedmixed familyfamily) ) approachapproach
-- minimal minimal kinshipkinship approachapproach

Optimal Optimal levellevel ofof cullingculling duringduring larvallarval rearingrearing thatthat wouldwould minimizeminimize lossloss ofof
geneticgenetic diversitydiversity andand consequentconsequent inbreedinginbreeding andand maximizemaximize larvallarval growthgrowth
andand settlementsettlement ??

IntentionalIntentional selectionselection ofof earlyearly lifelife traits ? traits ? 

GeneticGenetic correlationcorrelation betweenbetween earlyearly lifelife traits traits andand laterlater onesones ??
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