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Abstract

Variable rate nitrogen (N) application based on in-season remote sensing can potentially improve wheat
(Triticum aestivum L.) N management and N use efficiency (NUE). The goal of this study was to evaluate the
potential of improving in-season soft red winter wheat (SRWW) variable rate N recommendations based on cron
canopy reflectance. Small-plot N rate response calibration studies guided development of the Virginia W,
Algorithm (VWA) for grain yield prediction and variable rate N fertilizer rate determination for SRWW. R
plot, replicated validation studies conducted for 15 site-years included an N-rich strip installed at growth
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(GS) 25 and various treatments at GS 30; four or five fixed-rate treatments applied to evaluate site N response, a

variable rate based on the VWA applied using a GreenSeeker® RT 200 system and a “standard” fixed rate based
on GS 30 wheat tissue N concentration. All sites responded positively to GS 30 N application. When data from

one site were excluded, rates were 8 and 3 kg ha™! below the economically optimal N rate (EONR) for the VWA

and standard methods, respectively. Based on these data, the GreenSeeker® RT 200 system employing the VWA
was equivalent to the current standard method and offers real-time rate prescriptions with less labor and less
delay than the current tissue N concentration sufficiency standard.
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Abbreviations

AONR: [ R )
Agronomically optimum nitrogen rate

https://link .springer.com/article/10.1007/s11119-010-9210-5 2/14


https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs11119-010-9210-5
https://www.deepdyve.com/lp/springer-journal/variable-nitrogen-rate-determination-from-plant-spectral-reflectance-PWSK0hw8ns?key=springer
https://www.springernature.com/gp/librarians/licensing/license-options?utm_source=springerlink&utm_medium=referral&utm_campaign=sl-buybox_articlePage_institutionalCustomer&abtest=v2
https://scholar.google.com/scholar_url?url=https://idp.springer.com/authorize/casa%3Fredirect_uri%3Dhttps://link.springer.com/content/pdf/10.1007/s11119-010-9210-5.pdf%26casa_token%3DbzrpVAHFN0sAAAAA:XY4CgzRQAi8DDGLNCz4oQxpghgLrqRxbzmYKL1y5YlLq5ykeddTENMhgwoWglhaynrSkEmwyxO5VPZYY9g&hl=en&sa=T&oi=ucasa&ct=ucasa&ei=KibtXpfHNcGLywS73bvYCA&scisig=AAGBfm3UxRNyowD2pVVUltLPpWoGikKj-w
https://scholar.google.com/scholar/help.html#access

6/19/2020 Variable nitrogen rate determination from plant spectral reflectance in soft red winter wheat | SpringerLink

EONR:

Economically optimum nitrogen rate
GDD:

Growing degree day
GS 25:

Zadoks growth stage 25
GS 30:

Zadoks growth stage 30
HRWW:

Hard red winter wheat
INSEY:

In-season estimated yield
NDVI:

Normalized difference vegetation index
NIR:

Near-infrared
NUE:

Nitrogen use efficiency
RI:

Response index
SRWW:

Soft red winter wheat
VI:

Vegetation index
VWA:

Virginia wheat algorithm
YPI:

Yield prediction index
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