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In agricultural experiments the success or failure of a potential improvement is generally evaluated based on the
plant response, using proper experimental designs with sufficient statistical power. Because within-site variability
can negatively affect statistical power, improvements in the experimental design can be achieved if this variation is
well understood and incorporated into the experimental design, or if some surrogate variable is used as a covariate
in the analysis. Apparent soil electrical conductivity (ECa), measured by electromagnetic induction (EMI) may be
one source of this information. The objective of this study was to investigate the effectiveness of EMI-derived ECa
measurements for planning and analysis of agricultural experiments. ECa and plant height measurements of maize
(the response variable) were taken from an agricultural experiment in Western Thailand. A statistical model of these
variables was used to simulate experiments with different designs and treatment effects. The simulated data were
used to quantify the statistical power when testing three orthogonal contrasts. The following experimental designs
were considered: a simple random design (SR), a complete randomized block design (CRB), and a complete
randomized block design with spatially adjusted blocks on plot means of ECa (CRBECa). According to an analysis
of variance (ANOVA) the smallest effect sizes could be detected using the CRBECa design, which suggests that
ECa survey measurements could be used in the planning phase of an experiment to achieve efficiencies by better
blocking. Also, analysis of covariance (ANCOVA) showed that larger power improvements could be achieved
when ECa was used as a covariate in the analysis. We therefore recommend that ECa measurements should be
used to describe subsurface variability and to support the statistical analysis of agricultural experiments.



