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Fig. 1 Canopy spectral reflectance of rice treated with different nitrogen levels (Tillering stage)
2 N T
Table 2 T test results of canopy spectra of rice treated with different nitrogen levels
NO:N1 N1:N2 N2:N3 N3:N4
T T T T

nm
460 4.705 5 *x 3.125 5 * 3.148 5 * 1.558 5 -
510 3.791 5 * 5.633 5 *x 3.949 5 * 1.037 5 -
560 5.385 5 *x 3.807 5 * -1.044 5 * 3.052 5 *
610 3.886 5 * 4.510 5 *x 2.555 5 * 1.295 5 *
660 3.272 5 * 5.044 5 *x 4,741 5 *x 1.261 5 -
680 3.135 5 * 3.287 5 * 3.791 5 * 0.322 5 -
710 7.637 5 *x 2.938 5 * -2.675 5 * 4.063 5 *
760 -3.395 5 * -1.916 5 * -12.924 5 *x -0.955 5 *
810 -3.527 5 * -1.967 5 - -11.637 5 *x -1.129 5 -
870 -4.580 5 *x -2.103 5 - -11.999 5 *x -1.169 5 -
950 -6.352 5 *x -2.393 5 - -11.589 5 *x -0.989 5 -
1100 -4.924 5 *x -2.261 5 - -11.362 5 *x -1.042 5 -
1220 -6.211 5 *x -2.100 5 - -9.910 5 *x -0.838 5 -
460 6.352 5 *x -1.808 5 - 10.448 5 *x -5.754 5 *x
510 5.724 5 *x 0.844 5 - 13.207 5 *x -6.342 5 *x
560 5.100 5 *x 4.223 5 *x 1.292 5 * -2.126 5 *
610 5.029 5 *x 2.998 5 * 3.963 5 * -4.246 5 *x
660 5.655 5 *x 2.087 5 - 8.174 5 *x -13.984 5 *x
680 4.985 5 *x -0.536 5 - 21.302 5 *x -16.918 5 *x
710 4.814 5 *x 3.482 5 * 0.351 5 * -1.161 5 *
760 -16.644 5 *x -5.299 5 *x -2.713 5 * 4.840 5 *x
810 -73.065 5 *x -3.344 5 * -2.151 5 - 8.613 5 *x
870 -37.274 5 *x -3.436 5 * -1.881 5 - 17.671 5 *x
950 -45.720 5 *x -4.905 5 *x -1.207 5 - 16.920 5 *x
1100 -43.062 5 *x -6.985 5 *x -0.865 5 - 21.598 5 *x
1220 -10.906 5 *x -3.503 5 * 0.944 5 - -19.011 5 *x
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460 3.707 5 * -0.172 5 - 1.441 5 - -3.083 5 *
510 5441 5 * 4.648 5 - 4.648 5 * -3.110 5 *
560 6.450 5 * 4.003 5 * 3.383 5 * -6.706 5 *
610 5.150 5 * 3.143 5 * 3.042 5 * -8.723 5 x
660 6.109 5 * 2.444 5 - 2.245 5 - -2.495 5 -
680 8.699 5 * 0.743 5 - 3.304 5 * -3.489 5 *
710 9.651 5 ** 3.657 5 * 3.701 5 * -7.614 5 x
760 -10.108 5 * 4.430 5 * 0.928 5 * -5.236 5 *
810 -18.809 5 * 3.998 5 * 0.252 5 - -6.586 5 *
870 -22.045 5 ** 3.118 5 * -0.104 5 - -6.583 5 x
950 -9.302 5 * -1.177 5 - 0.979 5 - -13.814 5 *
1100  -21.415 5 ** -2.414 5 - -0.190 5 - -9.686 5 x
1220  -18.457 5 * -0.239 5 - 1.696 5 - -7.337 5 x
460 0.691 5 - -0.802 5 - 1128 5 - -1.189 5 -
510 2.266 5 - -0.232 5 - 2.536 5 - -1.039 5 -
560 5.544 5 ** 1.252 5 - 2.450 5 - -1.623 5 -
610 1.016 5 - -1.062 5 - 3.158 5 * -0.620 5 -
660 -0.400 5 - -1.154 5 - 2.020 5 - -0111 5 -
680 -1.037 5 - -1.081 5 - 1.260 5 - 0.469 5 -
710 4.611 5 ** 1.007 5 - 1.881 5 - -1.759 5 -
760 -1.729 5 - 2.270 5 - 0.519 5 - -3.039 5 *
810 -2.524 5 - 0.080 5 - 0.351 5 - -4.560 5 *
870 -3.403 5 * -1.773 5 - 0.216 5 - -4.082 5 *
950 -4.235 5 * -1.716 5 - 0.295 5 - -4.449 5 *
1100 -4.573 5 * -4.431 5 * 0.551 5 - -3.879 5 *
1220 -1.079 5 - -3.290 5 * 0.837 5 - -4.035 5 *
- 0.05 * 0.01
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Fig.2 Curvesof LAI of rice treated with different nitrogen levels
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N 450 nm
N LAI 670 nm 550 nm
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Table 3 Correlation coefficients between LAl and canopy spectral reflectance of rice
NO N1 N2 N3 N4
(nm)
460 -0.508 -0.999" -0.595 -0.977 -0.338 -0971° -0.242 -0.956" 0.475 -0.998"
510 -0.718 -0.941° -0.739 -0.977 -0571 -0.999" -0.498 -0.982" 0.637 -0.992"
560 -0.741 -0.996" -0.807 -0.999" -0.663 -0.916' -0.558 -0.864" 0.612 -0.910
610 -0.561 -0.995" -0.611 -0.999" -0.417 -0.973 -0.302 -0.935' 0.563 -0.995"
660 -0.543 -0.998" -0.554 -0.999" -0.337 -0.980" -0.155 -0.946' 0.427 -0.994°
680 -0.398 -0.973 -0.376 -0.985" -0.134 -0.998" 0.168 -0.984" 0.420 -0.992"
* 0.05
3 5
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RICE CANOPY SPECTRAL REFLECTANCE AND LEAF AREA INDEX

LV Xiong-jiet  PAN Jian-jun*  ZHANG Jia-bao?
1 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing  210095;
2 Ingtitute of Soil Science, Chinese Academy of Sciences, Nanjing 210008

Abstract Canopy spectra of plots of rice field treated with different nitrogen levels were periodicaly and
continually measured during the whole growing period and LAI of the crop at several important growing stages was
also determined. The results showed that despite different growing stages, rice canopy spectra reflectance changed
regularly when the nitrogen fertilizer application rate increased. With the application rate of nitrogen fertilizer
increasing, the canopy spectral reflectance increased at 710~1220nm , but decreased at 460~680nm. The variation of
the canopy spectral reflectance at different nitrogen levels were analyzed and compared. The results showed that the
canopy spectral reflectance was sensitive to nitrogen levels in 560~610nm and 710~760nm before milking. After
transforming canopy spectra  reflectance  into  normalized  difference  vegetation index (NDVI),
(R760-R560)/(R760+R560) was significantly different at different nitrogen levels. In addition, the correlation
coefficient between LAI and canopy spectral reflectance was low before the heading period, however, was high after the
heading period.

Keywords Rice, Canopy spectral reflectance, Leaf areaindex



