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Background

e Good treatment estimation relies on effective control of the field variation

« Field variation is commonly addressed by

« Experimental design
« Statistical analysis

» Designs
« RCBD, well-known and simple
« Alpha designs, typically recommended due to the large number of genotypes
 Row-column designs have shown to be more efficient for rectangular fields
 Augmented designs have shown good performance

« Analysis strategies
« Different strategies to adjust for the design
« Different strategies to adjust for the spatial trend
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Field layout
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Field layout
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Analysis strategies

Linear mixed models (“Classic”)

« Accounting for design effects (Sub-experiments, blocks, mini-blocks)

« Accounting for row and column effects

SpATS (Spatial Analysis of Field Trials with Splines)

« Accounting for design effects + splines-based bivariate smooth surface
modelling the spatial effects

* Accounting for row column effects + splines based bivariate smooth
surface modelling the spatial effects



® KOBENHAVNS UNIVERSITET 30-11-2022 8

RCBD design — Choice of model
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RCBD — Check lines and replicates

Mumber of check lines = 2 4 5 Repetitions * 2 + 3
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Alpha design — Choice of model
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Alpha design — Check lines and replicates
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Row-column design — Choice of model
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Row-column design — Check lines and replicates

Number of check lines * 32 4 5 Repetitions * 2 + 3
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Augmented design — Choice of model
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Augmented design — Check lines and replicates

Mumber of check lines = 3 4 5 Repetitions * 36 54
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Designs

Design * Alpha Augmented RCBD * Row-Column
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Conclusions

* No effect of design when fields are homogeneous and well described by
blocks

A heterogeneous field is best handled by alpha or row-column designs

« Clear advantage of adjusting for a spatial trend in the statistical model

* Number of check lines included mainly has an effect for the LMM models
with row-column adjustment

* Increasing number of replicates mainly an advantage for LMM
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