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Fig-1 Spectra of rice canopy in different development stages ( V1)
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Fig-2 The canopy spectra in booting stage (2002-08-31)
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Fig-o The first derivative spectra of canopy red edge for rice in different stage
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Fig-6 The change of parameters of red edge of canopy spectra for rice under different nitrogen suppport levels
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Fig-7 The change of parameters of red edge of sword leaves on main stem for rice in mature process under different nitrogen support levels
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Table 1 Correlation coefficient between LAI> above ground matter and leaf fresh mass and the canopy spectra variables

YIS R A
Ruzo/ R0 Roow/ Rsso Rsoo/ Rsso Rwso/ Rsso Rew/ Rsso Rewo/ Ruo Rsoo/ Reso Ared DAq Sred
1Al 0.688**  0.700**  0.672"*  0.682" " —0.324"* —0.18* 0.566* "  0.708"*  0.616" " 0.654" *
AFM 0.496**  0.528"*  0.491"*  0.498"*  —0.039 0.128  0.330"*  0.551**  0.606"* 0.638**
ADM 0.238%*  0.273**  0.228"*  0.238**  0.168*  0.406* 0.066  0.345%*  0.155" 0.230"*
FLM 0.692**  0.711**  0.685"*  0.688"* —0.258"* —0.181° 0.544** 0.635"*  0.553" " 0.512*
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Table 2 Correlation coefficients between the pigment contents of leaf and their spectra in booting stage

A % B it

/ mg g ! Rsoo/ Rsso PSSR, PSSR, PSSR. R 673/ Reto Ry, CARI PSND,, PSND, PSND, Ned DA

Chla 0.776™ % 0.412" " 0.733"" 0.686" " 0.636" " —0.626" * —0.764" " 0.431" " 0.728"" 0.682" " 0.763" " —0.714" "

Chib 0.795"* 0.452" " 0.748"" 0.686" " 0.633" " —0.621" " —0.795" " 0.472" " 0.742"" 0.681" " 0.792" " —0.748" "

* Chl 0.783" " 0.423" " 0.739" " 0.689" " 0.638" " —0.627" " —0.774" " 0.442" " 0.734" " 0.685" " 0.773" " —0.724" "

Car 0.665° " 0.302" 0.617"* 0.581" " 0.552" " —0.539"*—0.620"* 0.322" 0.609" " 0.575"°" 0.659"* —0.579" "

Chla 0.893"* 0.318" 0.845°" 0.522"" 0.793" " —0.791"*—0.832" " 0.326" 0.834"" 0.532"" 0.795" " —0.766" "

S Chib 0.898"* 0.311"  0.849"" 0.527" " 0.806" " —0.802" *—0.824"" 0.317" 0.838" " 0.537" " 0.806" " —0.772" "
13

Chl 0.895" " 0.317"  0.847"* 0.524" " 0.797" " —0.795"* —0.831" " 0.325" 0.836" " 0.534"" 0.801" " —0.769" "

Car 0.876"* 0.292" 0.826"" 0.515"" 0.786"" —0.783"*—0.812" " 0.301" 0.812" " 0.515"° 0.784" " —0.755" "

R®3 ABEEPHFERSEXMNLBTENERFE AL n—240)

Table 3 Regression equations relating spectral variables to leaf pigment concentration (mg °g71) for rice at booting stage

Inl )9 75 #2 R F Sig- bR AR
Chia=1.130 Rsw/ Resso—0.818 0.532" " 270.249 0.000 0.3778
Chib="0-324 Rsoo/ R0 —0-239 0.605* * 364.054 0.000 0.0934
Ch1=1.455 R/ Rsso—1.057 0.552** 292.817 0.000 0.4671
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Table 4 Correlation coefficients between the pigment contents of canopy and their spectra in jointing stage

mEEE HEREAE B

/mgeg ! Rso/Rso PSSR, PSSR, PSSR, Rws/Re R, CARI  PSND,  PSND,  PSND, Ared DAy
Chla 0.593% % 0.614" " 0.603"* 0.595"* —0.434* 0.438" —0.103 0.612"* 0.163" " 0.584** 0.632" " —0.487"
Chlb 0.584" 0.602" " 0.594"* 0.583" " —0.403" 0.405* —0.136 0.592"* 0.599" " 0.563" " 0.616" * —0.452"
Chl 0.591°* 0.6117* 0.601"* 0.592"* —0.418" 0.423* —0.118 0.605"* 0.609" " 0.577°* 0.627" " —0.474"
Car 0.554% % 0.571°* 0.559°* 0.562°* —0.280  0.308  —0.180 0.467° 0.609%* 0.494%* 0.467° —0.379
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Hyperspectral Data and Their Relationships Correlative to the Pigment Contents
for Rice Under Different Nitrogen Support Level

. 1,2 1 . 1 . 2 . 1
TANG Yan'lin " WANG Renchao s HUANG Jingfeng " KONG Wei-shu”s CHENG Qian
(1. Institute of Agriculture Remote Sensing & Information System Application, Zhejiang University, Hangzhou 310029, China;
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Abstract: The hyperspectral reflectances of the canopy . the leaf on the main stem of two varieties of rice are measured
by a ASD FieldSpec Pro FR™ in field and indoor under 3 nitrogen support levels in different stages- The contents of
chlorophyll and carotenoid of canopies and leaves corresponding to the spectra were determined- The spectral difference
are clear for the canopy and leaves of rice under different nitrogen levels, and the spectral reflectance are gradually get=
ting smaller in the visible region and bigger in the near infrared region along with nitrogen level increasing- The spectral
reflectance of the third unfolding leaf from the top on the main stem were bigger than that of the first one from the top in
the visible region and the near infrared region at jointing stage and booting stage- There were ‘red shift * phenomena be-
fore booting and ‘blue shift ~ after heading for the position of red edge Aeds slope of red edge DAq and area of red edge
Sted of the canopy spectra- The leaf area indices( LAI). above ground fresh biomass(AFM), above ground dry biomass
(ADM) and fresh leaf mass( FLM) were very significantly correlative to the spectral variables Ruzw/ Rsso» Roso/ Rsso-
Rsw/ Rss0s R0/ Rs50» Aeq and Syeq- The pigment contents of canopies and leaves were also significantly correlative to
the spectral variables Rsow/ Rss0 and Awed- This indicated that some right spectral variables would be used to estimate the
IAI, AFM, ADM, FLM and the pigment contents of canopy and leaf for rice-

Key words: rice; nitrogen support level; hyperspectral reflectance ; spectral variable; red edge parameter



