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Reply to Ross-lbarra and Gaut:
Multiple domestications do appear
monophyletic if an appropriate model
is used

Ross-Ibarra and Gaut (1) use an inappropriate model with a
single wild population, a single genetic locus system, and poor
accountability for biological and archaeological data. Their
results do not conflict with ours (2) and are easily explained.
Our model (Fig. 1) has two structured wild populations, con-
sistent with the current archaeological view of a multiregional
agricultural transition (3) and genetic data (4). Our bottle-
neck uses established biological dimensions (5). In their
model the same wild population is domesticated twice, and
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the resultant populations are kept separate for 2,500 years, a
scenario that has no archaeological basis. Their single-locus
system achieves monophyly in ways different from the mul-
tilocus systems used in real studies of crop origins and mod-
eled by us. The 60% monophyly they observe results from
allele extinction in the wild population. Further monophyly
under this system is caused by fixation of derived mutations, this
process of allele turnover equal to the mutation rate, in their
case taking 2.4-24 million years. Mutation is obviously not a
major influence over the relevant timescales, which is why we
excluded it from our model. The differentiation of allele fre-
quencies between populations, which causes monophyly in mul-
tilocus systems, is absent from their approach. Their artificially
small wild population does not reflect the barley metapopulation
that stretches from western Turkey to Pakistan but has a dra-
matic effect on the outcome of their simulation by making wild
allele extinction an influential process when it should be negligi-
ble; hence, they observe monophyly by artifact.
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Fig. 1. Description of population simulation used by Allaby and colleagues (3). Simulations assume that N is very large, N, is the bottleneck size, and k is the
bottleneck severity expressed by Np/d where d is the number of bottleneck generations.
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