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Berlin et al, Phytopathology
But we haven’t been successful 
with P. Infestans.....
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 Is there differentiation between the nightshade 
and potato populations (one population or two)

 What are the relative population sizes and 
migration rates (if two populations)?



 Estimates population size and migration rates 
(assuming asymmetric migration models)

 Can use either maximum likelihood or Bayesian 
inference

 Uses different kinds of input data
 Marginal likelihood can be used to compare 

different models with Bayes Factors
 Calculates the probability of the population 

parameters, given the data (Prob(P|D)
 Integration via Markov Chain Monte Carlo (MCMC 

methods)



2 loge(B10) B10 Evidence against H0

0 to 2 1 to 3 Not worth more than a bare 
mention

2 to 6 3 to 20 Positive
6 to 10 20 to 150 Strong
Greater than 10 Greater than 150 Very Strong

Kass and Raftery, 1995



 Test a ’one population model’ against a ’two 
population model’ with migration between the two 
populations



Model Log Marginal Likelihood Log (Bayes Factor)
Full model -751.15 0
One Population -769.38 -18.23

NS=7.49

Pot=9.97



 2008 collection
 Multple isolates from each field
 Genotyping with 6 SSR markers
 524 genotypes in 836 samples
 Is there any population structure here?



Model Log Marginal 
Likelihood

Log (Bayes 
Factor)

Full Model 4 populations -2333.54 0

3 Population (SE+DK, 
NO, FI)

-2386.72 -53.185

2 Population 
(SE+DK+NO,FI)

-2736.4 -402.76

1 population -4060.35 -1726.81



Populations Relative Size

Sweden 4.28  (2.36-7.43)

Finland 1.48 (0.43-2.36)

Denmark 2.22 (0.33-4.66)

Norway 1.57 (1.30-1.70)



Source population
Sink 
Pop

Sweden Finland Denmark Norway

Sweden … 3.17 (0.33-
9.00)

0.33 (0.33-
0.33)

3.5 (0.33-
6.34)

Finland 0.33 (0.33-
0.33)

… 9.67 (0.33-
13.00)

6.17 (0.33-
15.67)

Denmark 0.33 (0.33-
0.33)

8.17 (0.33-
13.67)

… 2.00 (0.33-7)

Norway 2.17 (0.33-
5.67)

1.58 (0.33-
5.00)

3.50 (0.33-
13.00)

…




