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Importance of genetic variation
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Importance of genetic variation

EcoHealth 10, 366-375, 2013
DOL: 1001007/s10393-013-0899-2

ECOHEALTH e o
T Hawai i amakihi
Chlorodrepanis virens

Original Contribution

Experimental Evidence for Evolved Tolerance to Avian Malaria
in a Wild Population of Low Elevation Hawai'i ‘Amakihi
(Hemignathus virens)

Carter T. Atkinson,' Katerine §. Saili,™* Ruth B. Utzurrum,™ and Susan 1. lawl"’

. ;ﬁ

Bettina Arrigoni, C




what affects genetic diversity?

sexual reproduction natural selection
T mutations l genetic drift
gene flow Inbreeding



action of genetic drift




population size

action of genetic drift

genetic bottleneck

founder effect



effects of inbreeding
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iInbreeding and hatching success
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decline of hatchability and
population size in an isolated
population of the Greater Prairie
Chicken Tympanuchus cupido
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* 9-11 microsatellite
Low genetic diversity and high gene flow in the loci

Aquatic Warbler (Acrocephalus paludicola), a .
threatened marshland songbird with a fragmented ° Biebrza and
breeding range eastern Polesie

JUSTYNA KUBACKA,*' ANNA DUBIEC,' JUDITH KORB,* VOLKER SALEWSKI,® °
ANDRZEJ DYRCZ,* JULIEN FOUCHER,> BENEDIKT GIESSING,® BERND LEISLER,® 1 9908 a nd 201 4
KARL SCHULZE-HAGEN,’ MICHAEL WINK' & HANNA PANAGIOTOPOULOU'

signals for sex-biased dispersal, asymmetric gene tlow or isolation-by-distance using the
molecular data. Our results suggest that the studied populations show: (1) impoverished
genetic diversity, (2) a change in allele frequencies over the two decades studied and (3) high
gene flow between distant breeding sites, implying high resilience to habitat fragmentation
that should facilitate the success of recolonising restored habitat patches by Aquatic Warblers.



Biebrza Marshes
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Biebrza Marshes
1990 N=32

1993 N=53

1994 N=47

1997 N=69
2017-2018 N=35
Dikoe Marsh
1999 N=16

2012 N=11

Chetm Marshes
1998 N=18
2014-2015 N=20

PN Hortobagy
2004 N=7

Nemunas Delta & Zuvintas
2017 N=25 & N=3

Genetic structure and diversity in the past and curreniJ;
breeding range of the aquatic warbler
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alms
. What is the genetic diversity & inbreeding rate and have they
changed over time?

. What is the recent and historical effective population size?

Was there a genetic bottleneck?

. Are the populations differentiated genetically? Has it

changed?

. Could isolation and lowered genetic diversity have

accelerated extinction of West Pomerania?
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genomic diversity

RAD-seq
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genomic inbreeding
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recent effective population size trajectory $Gs
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Genetics in conservation management: Revised recommendations for
the 50/500 rules, Red List criteria and population viability analyses
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ARTICLE INFO ABSTRACT
Article history: Conservation managers typically need to make prompt decisions based on limited information and
Received 15 May 2013 resources. Consequently, generalisations have essential roles in guiding interventions. Here, we (i) cri-

Received in revised form 16 December 2013

tiqgue information on some widely accepted generalisations and variables affecting them, (ii) assess
Accepted 28 December 2013

how adequately genetic factors are currently incorporated into population viability analysis (PVA) mod-
els used to estimate minimum viable population sizes, and (iii) relate the above to population size thresh-
olds of the IUCN Red List criteria for threatened species that were derived from genetic considerations.
Evidence accumulated since 1980 shows that genetically effective population size (N,) = 50 is inadequate
for preventing inbreeding depression over five generations in the wild, with N, = 100 being required to
limit loss in total fitness to =10%. Further, even N, = 500 is too low for retaining evolutionary potential for

Keywords:

Effective population size
Evolutionary potential
Fragmentation

Gene flow fitness in perpetuity; a better approximation is N, = 1000. Extrapolation from census population size (N)
Inbreeding depression to N, depends on knowing the ratio of N, /N, yet this information is unavailable for most wild populations.
Minimum viable population size Ratio averages (~0.1-0.2) from meta-analyses are sufficient, provided adjustments are made for dissim-

ilar life histories. Most PVA-based risk assessments ignore or inadequately model genetic factors. PVA
should routinely include realistic inbreeding depression, and genetic impacts on evolutionary potential
should be incorporated where appropriate. Genetic generalisations used in conservation, the treatment
of genetics in PVAs, and sections of the IUCN Red List criteria derived from genetic considerations, all
require revision to be more effective conservation tools.

© 2014 Elsevier Ltd. All rights reserved.




recent effective population size trajectory $Gs
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recent effective population size trajectory $Gs
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How to interpret Fst?
0-0.05 none or low
0.05-0.15 moderate
0.15-0.25 high

>0.25 very high




genetic structure 1997-2004 §
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differentiation
growing over time

large core
populations are
good donors
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conclusions

1. Low genomic diversity and high
Inbreeding — like in island birds!

2. Genomic diversity could be
recovering — but more WGS
needed to confirm.

3. Strong ,,recent” genetic
bottleneck in Biebrza — and likely
in the whole metapopulation.

4. Gene flow decreasing over
time.

5. Maintaining connectivity in the
metapopulation is a priority!




take home message for
translocation

1. W Pomerania in 1999: lower Ne, two
bottlenecks, high inbreeding, isolation.

2. Genetic factors could have enhanced
its (near) extinction!

3. W Pomerania since 2024: higher
Isolation, founder effect — risk of genomic
erosion!

4. Solution: extend habitat, restore
stepping-stones, keep relatedness N
between translocated nests low.

5. The location of Zuvintas reduces the
risk of a founder effect there.

6. Core populations are good donors. Sion NerE T e
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