Effect of Water Background and Depth on Red and Red-Edge Reflectance Based Yield Prediction Models in Rice
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Introduction

Nitrogen (N) management based on remote sensing
technology has been studied in cereal crops. In rice flooded
growth condition, water background is a unique feature and
may require additional investigation prior to implementing
remote sensor technology. The commonly tested normalized
difference vegetation index (NDVI) or simple ratio (SR) have
raised concern when crop reached complete canopy closure.

2, Influence of water background and depth on spectral reflectance
M8 = There was a significant effect of water background (turbidity) on the spectral
NG ¢ reflectance when plant coverage was less than 50 % (Fig. 1). No significant effect of
\ water depth on the spectral reflectance was observed except at red wavelength.
SSSEmSEL. = The impact of water depth on the red bands can potentially affect the values of
Al NDVI or SR, 4. To clarify this, statistical regression model with the following equation
S was performed at each sampling time.

Fig 1. Rice water background (clear and turbid) from check plot (s)
and pre-plant N applied plot (b) at PD.
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= To predict rice yield of two rice varieties using red and red- each agronomic variable at different growth stages. ‘f\’/fcoe‘cﬁc(je”t ;fp'a”t biomass
. ;=water dept
edge spectral reflecta?nce | | | Veflg:;atlon o5 +1PDk S0% HD  PD +1PDk 50% HD W,=dry plant biomass kg ha'?
" To evaluate the relationship of agronomic parameters with =X Bi;"’mass v u;‘fcake Y. =NDVI or SR _,
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and 2012. = Plant Coverage Yield uptake, plant coverage, and grain yield compared with red-based indices (Table 1).
" Canopy spectral reflectance under clear and turbid water, SR, 048 067 065 072 083 083 Withregardstobiomass,the degree of improvement using red-edge based indices
biomass yield, N content, plant canopy coverage, and water SRreq.cqge 0-77 0.84 076 082 085 089 declined as rice grows. The improvement of linear relationship with N uptake or
- NDVI 0.76 087 081 082 0.86 0.84 L . e . . .
depth were collected each week for three consecutive red grain yield using red-edge based indices was more evident. The relationship

NDRE 0.83 0.88 0.78 0.85 0.88 0.90
REP,, 091 094 081 071 081 085 betweenSR 4. q.hadthe highestrvalues with measured parameters across
REP, 0.82 0.86 0.74 0.78 0.78 0.84 Samp“ng periOdS.

REP ,. 0.55 046 063 043 038 0.62
REP,, 0.78 092 073 0.72 0.88 0.85

weeks beginning two weeks before panicle differentiation .
(PD); at harvest, plot grain yield was determined.

Spectral Indices

The effect of rice variety on the yield prediction model using red-edge bamds

Table 2. Summary of regression models to determine the To determine the effect of rice variety on the relationship between yield and red-
effect of variety on the relationship between red-edge based edge based indices, the following equation was performed.

Spectral Ratio Based Indices

SR (ed = P80/ Pe70 NDVI = 5780;‘;680 indices and grain yields at different growth stages.
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REP, ,s=The Lagrangian technique (pawson and curran, 1998) oD 045 104104 180 . — According to the model, differences in variety were more evident when grain yield
Statistical Model REP,. PD+lwk 0.64 -175646 252 - . was related with using red-edge normalized or ratio-based vegetation indices (Table
atistical Mode BN
I N PO e 50%HD  0.72 -185746 266 - - 2). When NDRE was used, there was no effect of I*V indicating that there was no
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Y, = b, + b, X, + b,X, 50%4HD 071 -371885 522 - . between varieties. However, there were still notable effects of variety on the model
Where PD 0.18 -54026 849 - - by having different intercept values. While when grain yield was regressed by red-
b,= coefficient of water back d . i, i, Ny, An
O Aok of plaiit Bisrizss. | REP.s "5'3;_‘:"’)" 8;; zgggg 14235 edge position (REP,,, REP,, REP, ., and REP, ) coefficients, b, and b, were not
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et if i clear, . : watehis Sanl D 052 -100169 149 - - significant. This indicates that there was no effect of variety or interaction of variety
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B A o oo Weredeth REP, PD:—lwk 0.78 -149918 216 - - and vegetation index on the yield regression model. "
" The effect of water depth on spectral signatures 50%HD _ 0.72 -137077 199 - - Conclusions
Y, = by + d,W + d,W, Acknowledgement Our findings showed that :1) water back ground poses minimal concern when

using remote sensing technology for mid-season N application in paddy rice fields,
and 2) red-edge based vegetation indices were better predictors of rice grain yield
compared with red based indices.
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Where
d,= coefficient of water depth

d, = coefficient of plant biomass

W ,=water depth

W ,=dry plant biomass kg ha™

Y. =spectral reflectance at each wavelength
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