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Methods Assessed

Conformity method Co (see Deguilloux et al 2003 Mol Ecol)

Sλ method S (see Ribeiro et al 2002 Ann For Sci)

Likelihood ratio method L (see Paetkau et al 1995 Mol Ecol)

Distance methods (see Cornuet et al 1999 Genetics)

• Goldstein G (Goldstein et al 1995 PNAS)

• Nei’s Standard Ds (Nei 1972 Am Nat)

• Nei’s Minimum Dm (Nei 1973 PNAS)

• Nei’s DA Da (Nei et al 1983 J Mol Evol)

• Chord distance Ch (Cavalli-Sforza & Edwards 1967 Evolution)
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Quality index (how useful the randomizations are)

In this work, the performance of several assignment methods have been assessed when applied to chloroplast microsatellite (cpSSR) data for 
the identification of geographic origin of seedlots or reforestations.

These methods share a common procedure: first, a statistic (i.e. genetic distance, likelihood ratio, etc) is calculated for every pair reference 
population-sample to assign. The value of this statistic gives a criterion to rank the candidate populations of origin in an order of increasing fit to 
the sample to assign, usually identifying one population with the best fit. In a second step, the data from each candidate populations is 
resampled to generate the distribution of the statistic. This distribution compared to the obtained statistic allows to estimate the probability of 
getting such value on the statistic for a sample belonging to the candidate population. (NB: The method of conformity follows a different 
procedure. Although some results on this method presented here, they need a more detailed discussion that will be done in a future work)

Artificial datasets where generated with SIMCOAL. We simulated the evolution of cpSSR loci in 10 isolated populations that diverged from a 
common population a number of generations in the past. For each run of the simulation, the resulted data for 10 cpSSRs was organised in 10 
reference samples of 30 individuals and 10 samples for identification of their origin with 30 individuals each. The populations diverged from 1000 
generations ago (approx. FST≈0.09).

The power of the methods for this set of parameters was analysed by counting the proportion of correct assignment based on the population 
with the best fit of the statistic and by calculating the ‘quality index’ (Piry et al 2004 J Hered), a measure that evaluates whether the true 
population of origin gets the best score from the resampling procedure (results in black in the figures). Higher number of loci and sample size or 
the study of more divergent populations can potentially increase the power of this methods. To explore these scenarios further simulations were 
carried out only changing one of the parameters at a time (results represented in red/green/blue in the figures).

The best results were obtained when using Nei’s DA distance as a test statistic. The low performance of the conformity method is due to the low 
frequency for getting only one origin with a ‘best score’, but when this happened it was the correct origin 99-100% of the times for all scenarios.
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