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Justin Dillon (formerly of Penn State, now with Corteva Agrisciences) supervises the

removal of a monolith soil sample by Dave Otto of USDA-ARS from corn where dairy

manure injection had occurred. Inset: Lou Saporito (left) and Pete Kleinman of USDA-ARS

use special tools to remove soil samples from the larger monolith sample. Photos by



Robert Meinen.

Increasingly, farmers are injecting manure into fields. While the fertilization technique

conserves ammonia nitrogen (N), it results in distinct subsurface N bands.

Consequently, random soil sampling in these fields could result in samples

disproportionately high (near bands) or low (away from bands) in nutrients. Protocols

are needed to increase confidence in soil test results. 

Researchers tackled this problem by using a unique monolith sampling technique to

develop sampling recommendations. At pre-sidedress nitrate test time in corn, the

researchers collected large soil blocks oriented perpendicular to manure injection

bands; removed 30-cm-deep, side-by-side soil cores from those monoliths; and

analyzed the cores for nitrate N concentration. They then ran and compared Monte

Carlo simulations based on several proposed sampling protocols. Models with

equidistant collection points performed better than those with randomly selected

points. The best-performing protocol called for five 30-cm-deep soil cores spaced 15

cm apart and oriented in a line perpendicular to the injected bands. Done at four

locations in the field, the approach produces a composite of 20 samples. There was no

need to identify the exact band location.

This protocol can reduce sampling error for soil nitrate testing and help promote

adoption of manure injection.
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