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Abstract:
Timely nondestructive estimation of crop nitrogen (N) status is crucial for in-season site-
specific N management. Active crop canopy sensors are the promising tools to obtain
the needed information without being affected by environmental light conditions. The
objective of this study was to evaluate the potential for the GreenSeeker active crop
canopy sensor to estimate rice (Oryza sativa L.) N status. Nine N rate experiments were
conducted from 2008 to 2012 in Jiansanjiang, Heilongjiang Province in Northeast China.
The results indicated that across site-years and growth stages, normalized difference
vegetation index (NDVI) and ratio vegetation index (RVI) obtained with the GreenSeeker
sensor could explain 73%-76% and 70%-73% of rice aboveground biomass and plant N
uptake variability in this study, respectively. The NDVI index became saturated when
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large (> 40%). Although the two indices only explalned less than 40% of plant N

https://ieeexplore .ieee.org/abstract/document/6822547

More Like This

Using Sentinel-2 Data to Predict Nitrogen
Uptake in Maize Crop

IEEE Journal of Selected Topics in Applied
Earth Observations and Remote Sensing

Published: 2020

Detecting In-Season Crop Nitrogen Stress
of Corn for Field Trials Using UAV- and
CubeSat-Based Multispectral Sensing

IEEE Journal of Selected Topics in Applied
Earth Observations and Remote Sensing

Published: 2019

Show More

Top Organizations with Patents
on Technologies Mentioned in
This Article

ORGANIZATION 4

ORGANIZATION 2

ORGANIZATION 1

o

Accept & Close

1/3



https://innovate.ieee.org/Xplore/Subscribebutton
http://www.ieee.org/
http://standards.ieee.org/
http://spectrum.ieee.org/
http://www.ieee.org/sitemap.html
https://innovate.ieee.org/Xplore/Subscribebutton
https://www.ieee.org/cart/public/myCart/page.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https%3A%2F%2Fieeexplore.ieee.org%2Fabstract%2Fdocument%2F6822547
https://ieeexplore.ieee.org/browse/periodicals/title/
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=4609443
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=7001737
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
https://ieeexplore.ieee.org/author/37075695000
https://ieeexplore.ieee.org/author/38104721800
https://ieeexplore.ieee.org/author/38488495400
https://ieeexplore.ieee.org/author/37076084200
https://ieeexplore.ieee.org/author/38111450500
https://ieeexplore.ieee.org/author/37945813600
https://ieeexplore.ieee.org/author/37085462368
https://ieeexplore.ieee.org/author/37085465551
https://ieeexplore.ieee.org/xpl/dwnldReferences?arnumber=6822547
https://ieeexplore.ieee.org/alerts/citation
https://ieeexplore.ieee.org/abstract/document/6822547
https://ieeexplore.ieee.org/abstract/document/6822547/authors
https://ieeexplore.ieee.org/abstract/document/6822547/figures
https://ieeexplore.ieee.org/abstract/document/6822547/references
https://ieeexplore.ieee.org/abstract/document/6822547/citations
https://ieeexplore.ieee.org/abstract/document/6822547/keywords
https://ieeexplore.ieee.org/abstract/document/6822547/metrics
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsv7vWQcclT9-bR6wOkcteGokvNf5oAXpMc6Y2-1RlYdfQjLjzlVily5R5x4ni8jxaR0yUmKLdBT5rgSUpb_dG42QOTmvstLtN9RSMiZfh3gEVv4gPAk-ajwG_dRfrdqxvj0k687cOI3sZPFfuY3pXQBFLPncarPl5L3nO87W2s6T0YysdwtNUHWoxkhQMQaAZiLDFt-ZNf890kOi9MY8VD_XwzLbNVnl5pwHGfHdxbl8QOH2vrAwOK_6AuEJibRqGYHhNgaOYqniCc&sai=AMfl-YSxH1TqZoSTKa68cx_GbnAZxnJKApGZFyMsc60udp-IVVk-CAJBNHCeKlrKCNKjPM9-OjIFHcieyEgBY60hqWWelfyoxxGy0HffEQfAt7XvaJ-h9oITiqE7RooiTiRUjza6&sig=Cg0ArKJSzPLDxsjU8qAW&adurl=https://innovate.ieee.org/interested-in-a-subscription-for-your-organization/%3FLT%3DXPLLG_XPL_2020_SUB_Journals300x250_Sub-NFT
https://ieeexplore.ieee.org/document/9103946/
https://ieeexplore.ieee.org/document/8950295/
https://ieeexplore.ieee.org/search/advanced
https://ieeexplore.ieee.org/Xplore/home.jsp
https://www.ieee.org/about/help/security_privacy.html

11/9/2020
Metrics

More Like This

In-Season Estimation of Rice Nitrogen Status With an Active Crop Canopy Sensor - IEEE Journals & Magazine

concentration or N nutrition index (NNI) variability, the RE values were acceptable (<;
26%). The results indicated some potentials of using the GreenSeeker sensor to
estimate rice N status nondestructively, but more studies are needed to further evaluate
and improve its performance for practical applications.
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l. Introduction

China is the world’s largest producer of rice (Oryza sativa L.), with the
average yield being 50% higher than the global average [1]. However,
this comes at a cost of 90% higher of nitrogen (N) fertilizer application
than the world average [2], resulting in low N use efficiency and
susceptibility to environmental pollution [3]-[5]. Precision agriculture has
the potential to improve crop N management and mitigate negative
environmental impacts of intensive agriculture [6]-[9]. A practical
approach to precision|N g}%rr}a}ﬁet?ggn%tﬁ%tgwe\é\/‘ iLrjwld include a regional
optimum N rate calculated as an initial rough estimate of the total N
needed for the rice crop, followed by split application of N fertilizer at
early and mid-season growth stages. During the growing season,
topdressing N rates can be further adjusted based on in-season
diagnosis of rice N status [4], [10]. Hence, the development of timely,
reliable, and efficient nondestructive methods for estimating rice N
status is crucially important for the success of such precision
management strategies.
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