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This paper reviews methods for spatial analysis of field trials in one and two 
dimensions with a particular emphasis on linear variance-covariance structures. 
Particular consideration is given to methods of first and second differences, 
emphasizing relationships with state-space models (Piepho and Ogutu, 2007) and 
the linear variance model of Williams (1986). We study the properties of the nearest 
neighbour methods proposed by Wilkinson et al. (1983) and Schwarzbach (1984), 
which are still quite popular among plant breeders and show how the methods may 
be easily enhanced within a mixed model framework (Piepho et al., 2008). Extension 
of linear variance models in two dimensions is also discussed (Lee and Piepho, 
2007; Piepho and Williams, 2007). We study the performance of different methods 
using extensive datasets from plant breeding trials in Germany and other countries. 
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