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Fig 1 The in situ canopy spectrum before treatment( a) and after treatment( b)
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Table 1 Precision of foliage nitrogen content by PLS method
/% /% r
Q 211 4 188 Q0 287 574 0. 675" *
Q 193 4 454 0 243 5421 0. 708" *
0 256 10 11 0 307 12. 07 0. 855* *
0 385 7 163 Q0 476 8 979 Q0 308"
Q 247 5 627 Q0 332 7. 263 0. 500" *
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Fig 2 Reationship between simulated and measured foliage nitrogen vertical distribution
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Inversion of Winter Wheat Foliage Vertical Distribution Based on Canopy
Reflected Spectrum by Partial Least Squares Regression Method

WANG Jithua', HUANG Werr jiang', LAO Catlian?, ZHANG Lur da?>, LUO Chang bing®, WANG Tao?, LIU Liang yun',
SONG Xiac yu', M A Zhr hong!

1. National Engineering Research Center for Information Technology in A griculture, Beijing 100097, China

2. China Agricultural University, Beijing 100094, China

3. Research Center for Shinongliifang, Beijing 100094, China

Abstract With the widespread application of remote sensing (RS) in agriculture, monitoring and prediction of crop nutrition
condition attracts attention of many scientists. Foliar nitrogen content (N) is one of the most important nutrients for plant
growth, and vertical leaf N gradient is an important indicat or of crop nutrition situation. Investigations have been made on N ver
tical distribution to describe the growth status of winter wheat. Results indicate that from the canopy top to the ground surface,
N shows an obvious gradient decreasing trend. The objective of this study was to discuss the inversion method of N vertical dis
tribution with canopy reflected spectrum by the partial least squares regression ( PLS) method. PLS was selected for the inver
sion of upper, middle and lower layers of N. T o improve the accuracy of prediction, the N in the upper layer as well as in the
middle and bottom layers should be taken into consideration when crop nutrition condition is appraised by RS data. The estalr
lished models by the observed data in year 200+ 2002 w ere validated by the data in year 2003 2004. The inversion precision and
error w ere acceptable. It provided a theoretic basis for widely and noir damaged variable rate nitrogen application of winter wheat

by canopy reflected spectrum.

Keywords W inter wheat; Partial least squares regression (PLS); Visible and near infrared; Canopy reflected spectrum; Vertr

cal gradients of nitrogen
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