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Method for estimation of variance components and broad sense heritability (HZ)

In this study, variance components and the broad sense heritability on the mean basis were analyzed for each NAM population and trait using

phenotypic data from two locations (AU and CU) and two years (2006 and 2007) based on the following mixed model

Yik =M+ Gj+ L+ Y+ LixYe+ GxLi+ GxY + ey,

where yj; is the phenotypic value of line i at location j and year k, u is the overall mean of the phenotype, G; is the genotypic effect of the line i (i =
1,2,..,N),Li(j=1, 2) is the location effect, Y, (k = 1, 2) is the year effect, LixY, is the interaction effect between location j and year k, GjxL; is the
interaction effect between genotype i and location j, GxYy is the interaction effect between genotype i and year k, and e is the residual error
following a normal distribution N(0, V). It was assumed that G;, L;and Y, were random effects, following N(0O, V), N(0, V;), and N(O, Vy). Based on
these assumptions, the interaction terms G;xL; and GyxY, were also random effects, following N(0, Vi) and N(O, V.y), respectively. The variance
components Vg, V,, Vy, Vg, Vixy, and Ve were estimated using SAS PROC mixed. Given these variance components, the broad sense heritability H?

on entry mean basis was estimated as H = Vs / (Vo+ Ve /2 + Ve [ 2+ Ve / 4).
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