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ABSTRACT:

Precision agriculture has mostly emphasized variable-rate nutrients, seeding, and pesticide application, but at several research sites, variable-rate irrigation equipment has been developed to explore the potential for managing irrigation spatially. The modifications to commercial machines are relatively straightforward, but costly; thus economic analyses have not been positive at current grain price: water cost ratios. However, with increased attention to conservation of water during drought, with increased contention for environmental, recreational, municipal, and industry use, or with regulatory constraints, conclusions regarding profitability or desirability of variable-rate irrigation may change. The objectives of this paper are to: 1) define and describe site-specific irrigation, 2) discuss the opportunities for conservation using site-specific irrigation, 3) present case studies from production and research fields that illustrate these opportunities, and 4) discuss critical research needs to fully implement precision irrigation and thus realize these opportunities for conservation. The opportunities for conservation discussed include situations where non-cropped areas exist in a field for which irrigation can be turned completely off, situations where a reduced irrigation amount provides specific benefits, and finally, situations where optimizing irrigation amount to adapt to spatial productivity provides quantitative benefits. Results from the case studies provide estimates of the potential for water conservation using precision irrigation that range from marginal to nearly 50 percent in single years, and average from eight to 20 percent, depending on the previous irrigation management strategy employed. Critical research needs include improved decision support systems and real-time monitoring and feedback to irrigation control.


Footnotes
	E. John Sadler is a research leader with the U.S. Department of Agriculture Agricultural Research Service's Cropping Systems & Water Quality Research Unit at University of Missouri in Columbia, Missouri. Robert G. Evans is a research leader at the Northern Plains Agricultural Research in Sidney, Montana. Kenneth C. Stone is an agricultural engineer and Carl R. Camp is a retired agricultural engineer at the Coastal Plains Soil, Water, and Plant Research Center in Florence, South Carolina.

	Copyright 2005 by the Soil and Water Conservation Society
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