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For all univariate traits, the proportion of phenotypic variance accounted for by common environment (vial) was
less than one percent, and highly non‐significant in all cases. While common environment is often cited as an
important source of variance, the lack of evidence here is not surprising. The wing traits examined are aligned
inter‐landmark distances that describe wing shape variation free from size variation, a trait that is much more
likely to be influenced by environment. Additionally, flies were reared at a low density, which may have
mitigated any effects of larval competition that could contribute to common environmental variance. This
finding is also consistent with the lack common environmental variance found for wing shape phenotypes in
Drosophila melanogaster (MEZEY and HOULE 2005). Therefore, we excluded common environment as a random
effect from our models, and proceeded to examine whether additive x additive epistasis contributed
substantially to the phenotypic variance in these traits.

There are two lines of evidence that strongly suggest additive x additive epistasis contributes marginally to
phenotypic variance, compared to dominance, in our experiment. First, when comparing univariate models that
estimate additive x additive epistasis to those that estimate dominance, in all cases the likelihoods of the two
models are almost identical (Table S1), despite the substantially increased power we have for detecting epistasis,
that comes from an AA‐matrix with 20 times more non‐zero elements than the D‐matrix (1 982 541 vs. 101 272
non‐zero elements in the AA and D matrices, respectively). Of this difference in non‐zero elements, 42% were
sizeable relatedness coefficients between 0.0156215 and 0.25, adding considerable power to detect epistatic
variance. The variance component estimates for epistasis vs. dominance were also very similar for each trait,
although in all cases the epistatic estimates were higher on average by 16% (Table S1). The more powerful
epistatic models should, however, yield more precise estimates of the variance components. In order to
determine whether epistatic estimates were, in fact, more precise, we relied on large sample theory that
indicates maximum likelihood estimates are normally distributed with a covariance matrix equal to the inverse of
the information matrix (MEYER and HILL 1992). We took 50 000 samples from these multivariate normal
distributions for models that estimated epistasis vs. dominance, in order to generate sampling distributions for
each of these parameters for each trait. Here, the mean of these distributions converge on our variance
component estimates from REML, with the spread indicating the precision of the estimates. In no cases were
sampling distributions from models estimating epistasis more precise than models estimating dominance (Figure
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S1), consistent with the near‐identical likelihoods we found for the two models for all traits. This finding is
consistent with variance component estimates arising from dominance and not epistasis.

Our second line of evidence comes from examining the trait, ‘fitness’. This univariate trait is unlike our wing
shape traits, in that it does not have significant additive genetic variance (see results). It follows, then, that we
are unlikely to pick up substantial additive x additive epistatic variance. However, we observed the same
patterns of both variance component estimates and sampling distributions when we compared epistatic vs.
dominance models for fitness to those for wing shape traits. This, again, indicated that although we cannot tease
apart epistatic and dominance variance, the epistatic component of variance is likely to contribute little to our
dominance estimates. We, therefore, excluded additive x additive epistasis from our models and subsequently
examined additive genetic, dominance genetic, and residual variance only.
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