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Agricultural technology has evolved in response to, or concomitantly with, population dynamics, continually avoiding Malthusian 
catastrophe. Foundation of green revolution built on fertilizer, crop genetics, and education of farmers.
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Sub Saharan Africa is operating will below production and economic optimum. Asia has focused on yields, but now looking towards 
efficiency.
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When we talk about precision ag most people just think technology and many people are confusing accuracy with precision. Our current 
fertilizer recommendations tend to be accurate, but imprecise. Better management along with technology (at various scales) might allow 
future efficiency increases.
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This an example of potential yield response to N based on MD data. Our recommendations are based on average yield response, but there 
is huge variability around that average – lack precision.
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Soil nitrate and yield data from Coale et al. (personal communication)
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This stretches the data a little further to use soil nitrate data from Coale to predict based on yield response for other site years. Not very 
accurate or sophisticated model, but demonstrates potential impact of getting the wrong N rate. Soil nitrate concentration in top meter 
strong predictor of potential nitrate leaching.
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Sometimes we can achieve maximum yields without fertilizer N. This typically occurs in dry years – drought is yield limiting, but can coincide 
with high soil organic matter and warm wet spring. In this example Keedeysville had not had manure for 18 years, but warm wet spring 
generated inorganic N for crop.
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The response index was approach developed at Oklahoma State University. Nitrogen rate adjusts for yield potential and yield 
responsiveness. 
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Ultimately you should end up applying the right rate in the right place in the field. Typically you end up applying less in the poor areas of the 
field and potentially in the very best areas of the field. Mid-range areas, that should yield close to maximum expected yield for the field, 
receive more nitrogen than under a flat rate strategy.
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Predicted yield with added N (YPN) and yielded with no N (YPO). Used to calculated N rate when YPN<yield goal. Predicted yield increases 
exponentially to unrealistic rate. Therefore, the user enters a maximum yield value that replaces YPN in the equation if YPN>Max yield.
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VT validation showed about 20% reduction in side-dress N rate using sensor guided variable rate, with same yield.
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Be cautious when talking about average performance.
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If we trust the technology we need to trust it when it says we need more or less than standard flat rate practice. Often farmers don‘t want to 
apply less and environmental groups don‘t want to apply more, but the technology should be applying the right rate in the right place.
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The handheld sensor is an example of scalable tech. It is a “precision” N recommendation system scaled to socio-economic conditions. 
Similarly OSU is working on more precise hand planter. A lot of crops are planted by hand globally. A better hand planter is still precision ag. 
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