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

https://link.springer.com/article/10.1007/s11119-010-9210-5 1/14

Advertisement

Search 

Log in

Search SpringerLink
 Search 

We'd like to understand how you use our websites in order to improve them. Register your interest.

Published: 03 December 2010

Variable nitrogen rate determination from plant spectral reflectance in
soft red winter wheat

W. E. Thomason 1,
S. B. Phillips2,
P. H. Davis3,
J. G. Warren4,
[…]
M. M. Alley1 &
M. S. Reiter1 
-Show fewer authors

Precision Agriculture volume 12, pages666–681(2011)Cite this article

669 Accesses

17 Citations

0 Altmetric

Metrics details

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 crop
canopy reflectance. Small-plot N rate response calibration studies guided development of the Virginia Wheat
Algorithm (VWA) for grain yield prediction and variable rate N fertilizer rate determination for SRWW. Large
plot, replicated validation studies conducted for 15 site-years included an N-rich strip installed at growth stage
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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−1 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:

Agronomically optimum nitrogen rate
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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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