
Cerro Otto, low (1140 m) 

Working Hypotheses
1. Gene flow is limited in spatial extent, which has lead to pronounced local adaptation. 
2. LƴŘƛǾƛŘǳŀƭǎΩ ƎǊƻǿǘƘ ǊŜǎǇƻƴǎŜ ǘƻ ǎǘǊŜǎǎ ǾŀǊƛŜǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅΣ ŀƴŘ ǘƘƛǎ ǾŀǊƛŀǘƛƻƴ Ƙŀǎ a 

genetic basis. 
3. Day-length and precipitation gradients have lead to specific local adaptations 
4. Adaptation along environmental clines results in convergent evolution among 

relatively closely related species in the Southern Andes and Europe. 

Introduction
The Andesmountain range is an ideal study site for local adaptation becauseit has
strongenvironmentalgradients,includinga north-southdaylengthgradientanda west-
east precipitation gradient. Nothofaguspumilio is a common,widespreadtree species
that growsalongthesegradients,and therefore we canuseit to study localadaptation
in situ. Specifically,we aim to identify the genetic and phenotypic basesof local
adaptationand to determine the spatialextent of geneflow and major environmental
clines. Thisprojectusessimilarsamplingdesigns,methodsandrationaleasGenTree.

Gene flow: Study design 
Gene flow?

Gene flow?

Å Local adaptation = selection vs. gene flow
ÅSeeds and pollen are wind-dispersed
ÅWe know very little about contemporary gene flow

400 yearlings

200 adult trees

Gene flow study

El Triana, low (730 m) El Triana, high (910 m) 

Ushuaia high (330 m) 

GobernadorCosta, xeric(1310 m) 

El Chaltén, high site (670 m) 

Ushuaia low (20 m) 

Epulaufquen, northern(1510 m) 

Data sources & analysis methods

GenTreeTie-in: Analyze patterns of local adaptation along similar environmental clines in 
South America and Europe to detect possible convergent evolution

Genome-wide Association 
Study

Compare phenotypic responses 
associated with different genotypes
Å Identify SNPs underlying 

phenotypes
Methods: Random Forest

Genotype-Environment 
Association

Associate allele frequencies with 
environmental variables, e.g.:
Å Day length + circadian clock 

genes
Å Precipitation + drought genes
Methods: Outlier detection, 
LFMM

Environment-Phenotype Clines
Correlate dendrophenotypicvariation with 
environmental gradients
Methods: VTE

Study area & sampling design

Gene flow?

GenTreeUpside Down: Local adaptation of Nothofaguspumilio along 
environmental gradients in the Andes

Jill Sekely1,2, MaríaVerónicaArana3, GuillerminaDallaSalda3, KatrinHeer2, Paula Marchelli3, Alejandro Martínez-Meier3, 
MaríaGabriela Mattera3, Lars Opgenoorth1,4, Mario Pastorino3, Ivan Scotti5, Carolina Soliani3

1) Deptof Ecology, Philipps University, Marburg, Germany  2) Deptof Nature Conservation, Philipps University, Marburg, Germany 3) IFAB (INTA ςCONICET), Argentina 4) WSL, Birmensdorf, Switzerland 5) INRA, Avignon, France

Gene flow?
Project numbers: HE 7345/6-1, OP 219/6-1

Funding

Åнл ǎƛǘŜǎ όмс ǇŀƛǊŜŘ Ҍ н ȄŜǊƛŎ Ҍ н άƻǘƘŜǊέύ
ÅPaired sites: 
Á> 150 m elevation difference
Á< 3 km distance difference

Study design

Cerro Otto, low (1140 m) 

Cerro Otto, high (1380) 

ÅOne sampling site near 43°S
ÅGenotype 400 seedlings and 200 

adults using SSRs: 
Á nuclear + chloroplast 

(maternally inherited)
ÅPotential analysis with: NM̄, 

SEMM, SPAGeDi
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Precipitation

Paired site examples (meters a.s.l.)

Wetter Drier

Genotype
ωTargeted sequencing 

using nuclear DNA

ω1000 candidate genes

Phenotype
Dendrophenotypes:

Å Use year-to-year variation

Å Resistance/resilience/recovery

Å Wood characteristics

Environment
Climate: CHELSA monthly timeseries

Episodic stress: ENSO + caterpillar outbreaks

Gene flow?
Genetics to the Rescue

ÅStudying patterns and scales of local adaptation can help inform management 
strategies for forest genetic resources

Å Identify provenance zones for N. pumilioforestry practices

Partners

Site and morphology characteristics

Cerro Otto, high (1380 m) 


