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[bookmark: _Hlk83799667][bookmark: _GoBack]Estimation of correlations between random effects of two variables based on a univariate approach

[bookmark: _Hlk77316899]A bivariate model was assumed with given random effects. To estimate the correlation between random effects    and for variables (p) and (q), where, for example,  and could represent the dynamic PUE and dynamic stability bD and sD, respectively. However, for computational reasons we used a univariate approach from which correlations for pairs of variables can be inferred (Piepho et al. 2014):
1. Calculate variance components according to the random effects of given model (Eq. (12)) for variable (p) and (q) and for the difference between both variables.
2. Compute covariances between the random effects Hi of measure (p) and (q)
from variance components obtained from univariate models by using the equation
[bookmark: _Hlk48657651]= var () + var () 2cov (                                		 [1]
cov(					  [2]
(3) Use variances from Eq. [1] and covariance from Eq. [2] to calculate the correlation coefficients r for random effects.
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