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Introduction
In recent years, nitrogen (N) fertilizer and its

application has gained more attention due to ex-
ponential price increases in fertilizer and fuel.
Means by which N can
be applied more pre-
cisely would result in
economical and envi-
ronmental benefits.
Currently, no soil- or
plant-based test exists
to predetermine N
need, rather, recom-
mendations are made
based on results from
N-fertilizer response
studies that are con-
ducted across a broad
landscape of soils rep-
resentative of the
major rice growing
area. Research has
shown that one of the
most effective means
to manage N for opti-
mum uptake and uti-
lization efficiency is to apply a large percentage
of the needed N immediately prior to flood es-
tablishment followed by the remaining N being
applied near the onset of reproductive growth
(panicle differentiation). Nitrogen uptake differ-
ences are likely to occur due to numerous fac-
tors including but not limited to soil type, native
N availability, and N-loss mechanisms. The ob-
jective of this research
was to evaluate crop
canopy reflectance as a
potential tool to deter-
mine N nutrition needs
at panicle differentia-
tion (PD). If successful,
this technology could
provide an opportunity
to apply top-dress N
with greater precision
rather than predeter-
mined blanket applica-
tions.

Materials and
Methods

Field studies were
conducted at the Delta
Research and Exten-
sion Center in 2007
and 2008. Three rice
cultivars (‘Cocodrie’,
‘Wells’, and ‘XL723’) chosen to represent the
most common plant types grown in the south-
ern USA rice growing region were drill-seeded in
Sharkey clay soil. Six N treatments (0, 60, 90,
120, 150, and 180 lb N/acre) were broadcast ap-
plied to dry soil for each cultivar within two days
prior to flood establishment which corresponded
to the physiological growth stage of 5- to 6-leaf.
At PD, spectral reflectance measurements were
conducted using a GER 1500 spectrophotome-
ter capable of measuring reflectance from 350
nm to 1050 nm in 2 nm increments. Reflectance
measurements were collected on days of mini-
mal cloud coverage and between the hours of
1000 and 1400 to minimize interference and the

reflectance angle from the crop canopy. Total
above ground plant samples were collected on
the same day so that total dry matter (TDM) and
N concentration could be determined. Total N
uptake (TNU) was calculated from the product of
TDM and N concentration. At harvest maturity,
plots were harvested with a small plot combine
and yields were standardized to 12% moisture
content. Reflectance data were used to calculate
Green Normalized Difference Vegetative Index
(GNDVI) and Normalized Difference Vegetative

Index (NDVI). Response variables including
NDVI, GNDVI, TDM, N concentration, TNU, and
yield were subjected to PROC CORR in SAS to
determine what relationships existed. Where
important relationships did exist, the data were
subjected to regression analysis to quantify spe-
cific relationships.

Results and Discussion
Correlation analyses indicated that a strong re-

lationship existed between GNDVI and TNU for
all cultivars. Regression analyses indicated that
TNU and yield could be modeled by an exponen-
tial function. Greater than 80% of the variabil-
ity associated with grain yield as a function of
GNDVI could be explained. In addition, greater
than 70% of the variability associated with TNU
as a function of GNDVI could be explained.
Since canopy reflectance is strongly related to
major yield contributing factors in rice, this tech-
nology should be further investigated for its po-
tential to determine the optimum N rate needed
at PD for positive economic returns. ∆
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Figure 1. An example of the exponential relationship between yield and
GNDVI for Cocodrie from studies conducted in 2007 and 2008.

Figure 2. An example of the exponential relationship between total
nitrogen uptake


