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Ground-based optical sensing over the crop canopy provides information on the mass of plant body which
reflects the light, as well as crop nitrogen content which is closely related to the greenness of plant leaves.
This method has the merits of being non-destructive real-time based, and thus can be conveniently used for
decision making on application of nitrogen fertilizers for crops standing in fields. In the present study
relationships among leaf nitrogen content of rice canopy, crop growth status, and Normalized Difference
Vegetation Index (NDVI) values were investigated. We measured Green normalized difference vegetation
index(gNDVI=(00.80m -20.55um )/(£0.80m+£0.55ym)) and NDVI(£0.80.m-£0.68 un)/(£0.80.m+20.68 ym))
were measured by using two different active sensors (Greenseeker, NTech Inc. USA). The study was
conducted in the years 2005-06 during the rice growing season at the experimental plots of National
Institute of Agricultural Science and Technology located at Suwon, Korea. The experiments carried out
with randomized complete block design with the application of four levels of nitrogen fertilizers (0, 70, 100,
130kg N/ha) and same amount of phosphorous and potassium content of the fertilizers. gNDVI and rNDVI
increased as growth advanced and reached to maximum values at around early August, G(NDVI) were a
decrease in values of observed with the crop maturation. gNDVI values and leaf nitrogen content were
highly correlated at early July in 2005 and 2006. On the basis of this finding we attempted to estimate the
leaf N contents using gNDVI data obtained in 2005 and 2006. The determination coefficients of the linear
model by gNDVI in the years 2005 and 2006 were 0.88 and 0.94, respectively. The measured and estimated
leaf N contents using gNDVI values showed good agreement (R’=0.86""). Results from this study show that
gNDVI values represent a significant positive correlation with leaf N contents and can be used to estimate
leaf N before the panicle formation stage. gNDVI appeared to be a very effective parameter to estimate leaf

N content the rice canopy.
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Table 1. Soil chemical properties of the experimental plot for fertilizer recommendation.

Available Exchangeable cations Available
Year pH OM NHs-N CEC .
P20s K Ca Mg Si02
1:5 g kg'] mg kg'I mg kg'I —————————————————————— cmole kg'I —————————————————————— mg kg'I
2005 6.1 22 103 34 03 6.1 23 16.1 149
2006 6.0 18 7 31 052 7.1 15 16.5 135
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Fig. 1. Greenseeker Optical Geometry (produced by
Oklahoma State University Precision Sensing Team).
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Fig. 2. Temporal changes in gNDVI and rNDVI values of canopy during the growing season under different nitrogen levels in year

2005 and 2006.
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Fig. 3. Relationship between gNDVI and rNDVI and nitrogen treatment levels with growth stages.
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Table 3. Correlation coefficients between gNDVI and rNDVI
and leaf nitrogen content in the rice canopy at different dates

in year 2005. in year 2006.
Date(days after transplanting) eNDVI rNDVI Date(days after transplanting) gNDVI rNDVI
40(Jun. 28) =0.70" =086~ 19(Jun. 5) 1=0.84" =0.73"
53(Jul. 11) r=091" r=0.71" 26(Jun. 12) =0.92"" =0.88""
64(Jul. 22) =0.89"" =0.82" 33(Jun. 19) =085 =0.83"
83(Aug. 10) =0.88"" =085" 40(Jun. 26) =089 =0.84"
89(Aug. 16) =092" =091" 47(Jul. 3) =091" =0.84"
98(Aug. 25) r=092" r=091" 55(Jul. 11) =095 =086
105(Sep. 1) =095" =085" 62(Jul. 18) =090" =0.82"
125(Sep. 20) =096 =093"" 69(Jul. 25) =088 =0.77"
146(Oct. 11) =093" =0.81" 73(Aug. 1) =0.84" =0.76"
80(Aug. 8) =089 =0.82"
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428 A7) AANEE £ ginkdA Wl 114(Sep. 12) =088 r=0.80"
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Table 4. Correlation coefficients between gNDVI and rNDVI and crop growth on July 11 in year 2005 and 2006.

LAL Plant height Total fresh Leaf fresh Stem fresh Total dry Leaf dry Stem dry
(cm) weight(g/mz) weight(g/mz) weight(g/m2) weight(g/mz) Weight(g/mz) weight(g/mz)
eNDVI 090" 090" 088" 090" 085" 086" 082" 079"
tNDVI 082" 082" 075" 080" 071" 057 0.50" 055"
2r 12
o o
0} © 1
. £
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€ 6
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8 z, y= 192 T~ 141.%6
§ 4t § Re=0,75
4 y=141.61x - 83,911
Z, T Toep 2 #2005
g s ' G006 C2008
O i i i O * *
N ) o y 072 073 074 075 076 077 073 079 080
0.63 0,64 0.65 grso'q?fteﬂ 0.67 0.68 0.69 NDVICT 1)
NOWICZ 11

Fig. 4. Relationship between gNDVI and rNDVI and leaf nitrogen contents on day after transplanting(July, 11) in year 2005 and

2006.
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Fig. 5. Relationship between leaf nitrogen measured by
analysis and estimated by gNDVI on day after transplanting
(July, 11) in year 2005 and 2006.
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