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Table 1 Calculation of different vegetation indices
RVI RVI = 0/ 0peq 17
Ratio vegetation index
NDVI NDVI=" Py = Pt 7 Oxig + Pre 18
Normalized difference vegetation index M e M e
PVI PVI= pyp- opq—b /V1+a* 19
Perpendicular vegetation index “
DVI DVI = pyip = O 20
Difference vegetation index i
SAVI sav = MLkl 0.5 21
Soil-adjusted vegetation index Onig + Orea * L
RDVI . 3 ¥ RDVI = /"NDVI x DV 2
Renormalized difference vegetation index
NIR/ G Rsio/ Rseo NIR/ G = pgio/ s 23
GNDVI GNDVI = 0\ig = Otreen 7 ONIR ¥ Preen 24
Green normalized difference vegetation index e e
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Leaf
PVI Area Nitrogen Index LANI
0.70 2 LANI r=0.8353""
/
- RVI
SAVI -0.82 LANT
~0.806 2 LANT
LANI LANI
LANI
0.82
0.8 2 y =
1736.55ln x +2751.3 R?>=0.921 y kg/
hm®> x  IANI In 1 LANI
2
Table 2 Correlation coefficient of best vegetation for yield
and yield forecasting in rice 3.3 LANI
LANI
/ 10*/hn’ GNDVI  RVI  0.832 0.831 IANI
PVI 0.698
/g _ RVI _0.82 RVI  NIR/G
NDVI
/ kg/hm? GNDVI 0.814 3
LANI
3.2
RDVI LANI
LANI
3
Table 3 Regression equations of LANI to vegetation indices in rice
R? R2
RVI y=0.4296x + 3.3976 0.6713 PVI y =9.9024¢0-21%% 0.7778
NIR/ G y=1.2341x+0.7712 0.7609 DVI y = 1.4587¢"-057 0.8657
NDVI y = 0. 846460006 0.8184 RDVI y = 1. 11334227 0.9124
GNDVI y =0.9647¢>1777* 0.8453 SAVI y =0.8542¢> 001« 0.8212
LANI
3.4 - -
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Fig.1 Relationship of leaf area nitrogen index to yield

in rice at booting stage
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Fig.2  Dynamic curves of leaf area nitrogen index over

growth period in rice
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Cumulative Leaf Area Nitrogen Index CLANI

1d
CLAN] A-B = I LAN[ - 5 dt

= > % IANIL,, + IANI, =10 1

i=j
| CIANT ,_, TANT
j n
j=46 n=113 IANI,,, LANI,
O id  IANI
1

IANI,.,  IANI,

LANI = 1.1133 x exp 0.4229 x RDVI 2
2 1 LANI

113

CIANI,., = >,0.5567 x exp 0.4229 x RDVI,,,

=46
+ exp 0.4229 x RDVI, - 10 3
CLANI
VI- CLANI-Yield
Yiee = 392.6 x exp 0.081 x CIANI,., R*> =084 4

3.5

- IAD-Yield Model ©

LAD-Yield
10%
0.12 -0.39
5%
0.075 VI - CLANI - Yield



Yield Model >

VI- CLANI-Yield
Model

LANT

104 9
4
Table 4 Comparison of measured with estimated yields from different yield forecasting models in rice / 10°kg hm~?
1NO 2NO 3NO IN1 2N1 3N1 IN2 2N2 3N2 IN3 2N3 3N3
oV 6.91 7.99 7.41 8.39 8.13 8.70 8.57 8.45 8.660 8.41 9.02 8.78
VI-CLANI- EV 7.16 7.93 7.44 8.10 8.15 8.27 8.70 8.47 8.48 8.83 8.98 8.94
RE 3.59 -0.81 0.43 -3.45 0.17 -5.03 1.46 0.24 -2.06 4.97 -0.41 1.8
EV  7.46 7.45 7.86 8.59 8.39 8.54 B/ 8.41 8.39 8.60 8.14 8.76
LAD -
RE 7.93 -6.77 6.18 2.46 3.13 -1.92 1.76 -0.54 -3.08 2.24 -9.80 -0.18
EV  7.60 7.44 7.53 8.30 8.41 8.25 8.66 8.50 8.46 8.74 8.80 8.12
RE  9.90 -6.83  1.67 -1.01 3.4 -5.18 1.00 0.58 -2.35 3.98 -2.39 -7.45
OV Observed value EV Estimated value RE Relative error
3
LANI
LANI
LANI
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Rice Yield Forecasting Model with Canopy Reflectance Spectra

XUE Li-hong CAO Wei-xing LUO Wei-hong
Hi-tech key Laboratory of Information Agriculture of Jiangsu Province

Key Laboratory of Crop Growth Regulation MOA Narjing Agricultural University Nanjing 210095 China

Spectral reflectance of rice canopies with different nitrogen treatment was measured over an entire growing season and

eight spectral indices such as RVI NDVI  PVI etc were calculated. Based on the biological mechanism of yield formation rela-

tionships of these vegetation indices to yield and its components were analyzed. The results showed that it was limited to predict

vield with vegetation index from single or multiple developing stages. However the dynamic curve of Leaf Area Nitrogen Index

product of LAl by leaf nitrogen content on dry weight basis can well track the process of yield formation. Due to the close rela-

tionship with the vegetation index Cumulative Leaf Area Nitrogen Index CILANI the area below the curve was used to derive

a model named VI- CIANI-Yield model for rice yield estimation. The comparison of the present model with the ZAD-Yield model

and complex VI-Yield model indicated that the yield estimation accuracy was best for VI- CLANI-Yield model with average relative

error of 0.075. This suggests that VI- CLANI-Yield model would be a practical and effective approach for rice yield forecasting.
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