Precision Agriculture: A New Experimental Paradigm
Richard E. Plant

Departments of Biological and Agricultural Engineering and Plant Sciences

University of California

Davis, California 95616, USA

Abstract

Site-specific crop management has been defined as the management of a crop at a spatial and temporal scale appropriate to its natural. Precision agriculture has been defined as the use of modern tools of information technology in crop management. While the technologies of precision agriculture such as the yield monitor, remote sensing, and soil electrical conductivity measurement together with the use of the global positioning system have greatly facilitated the practice of site-specific crop management, these technologies have another use as well. They provide what might be called precision measuring instruments at the landscape scale, permitting investigators (and farmers) to obtain data from experiments in commercial fields at previously unheard of spatial resolution. These data, however, differ in their statistical properties from the data collected in traditional small plot agronomic trials. Moreover, the investigators or the commercial grower cooperator may for logistical or economic reasons be unable or unwilling to lay out a large scale field experiment in a traditional, replicated small plot design. It is therefore necessary to explore new statistical methods to analyze precision agriculture data. In this paper we describe novel statistical methods for the analysis of unreplicated experiments carried out on agricultural landscapes and present the results of such experiments.

