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Abstract

Optical sensor technology in Kansas has been used on winter wheat and grain sorghum with
great success for predicting N fertilizer needs early in the growing season. However with both
crops, there is a required minimum period of growth required before optical sensors can
accurately detect N deficiencies. In both cases the target crop needs to have entered a period of
vegetative growth where N uptake and utilization is increasing. In the case of wheat that
generally corresponds to the Feekes 4 to 5 growth stages, while in sorghum that occurs
approximately 30 days after emergence, when the plant has produced approximately 6 to 7
leaves. Prior to these times, modest levels of soil N can provide adequate N to the plant to
support growth, and little difference in sensor readings are observed, with or without N fertilizer
applied. However the higher demand placed on N supply once the crop becomes established and
begins rapid vegetative growth, creates a clear differential in sensor readings between plants
growing in soils with adequate and deficient N supplies.

Efforts to use this technology in corn have met similar challenges. Since the rates of biomass
production and N utilization are relatively low in the first month after planting, corn may not
display N deficiency needed to make a sensor based system adequately differentiate N needs in
early growth stages (V-4, V-6), when producers would like to apply N. Especially where even
modest rates of N have been applied as starter fertilizer or in some other preplant or planting
time application. These conditions result in a relatively short “window” at the early stages of
rapid vegetative growth, V-8 to V-10, where N can be sidedressed with traditional equipment
using sensor rate guidance. As the corn increases in height, a switch to high clearance sprayers
or similar high clearance application equipment becomes necessary to avoid crop injury.
Although N uptake/demand greatly increases in corn after VV-10, allowing for more N need to be
observed, increased plant biomass reduces the ability of many optical sensors to discern these N
deficiencies due to “signal saturation”, especially when the sensor is targeting the top of the
canopy from directly over the row.

Current research at K-State has focused on addressing these challenges and creating algorithms
designed to overcome them. Optical sensors such as the Crop Circle, Greenseeker, and Spad
Meter were utilized at multiple growth stages across a series of N application times and rates.
Current findings suggest that due to the variable N dynamics of corn, it may be necessary to vary
sensor position and wavelengths utilized, in order to optimize the quality of data for algorithm
inputs and development.

North Central Extension-Industry Soil Fertility Conference. 2013. Vol. 29. Des Moines, 1A. Page 107



PROCEEDINGS OF THE

43"
NORTH CENTRAL
EXTENSION-INDUSTRY
SOIL FERTILITY CONFERENCE

Volume 29

November 20-21, 2013
Holiday Inn Airport
Des Moines, IA

PROGRAM CHAIR:
Carrie Laboski
University of Wisconsin
1525 Observatory Dr.
Madison, W1 53706-1207
(608) 263-2795
laboski@wisc.edu

PUBLISHED BY:
International Plant Nutrition Institute
2301 Research Park Way, Suite 126
Brookings, SD 57006
(605) 692-6280
Web page: www.IPNI.net

ON-LINE PROCEEDINGS:
http://extension.agron.iastate.edu/NCE/



