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Selecting optimal hyperspectral method for estimation of biochemical
concentration of FCV tobacco leaf at the maturity stage

BN . 2005-7-29 G . 2005-11-18
a4 : 20060319
ThOORHEE: R RO RS OGRHEEG M
YL 4] . FCV tobacco; hyperspectrum; biochemical concentrations; spectral indices; correlation analysis

FEEIH . EEe63M H “H T ARNAFUHE L= SR AT TS M7 (2003AA209040) 5 “ etk AF BBAR & S oH B AR
(2004AA115190) % Bl

=4 AR

BHE R i BARO B R T AT, M 210095 B RN AE BAL LB L, JE5 100089
BT EZEARIAG B TREARRIFT L, JE5t 100089

MRz EHEARAE B TRBARI O, b5 100089

EafE EZRE B LREARPIF L, JEst 100089

WA HRURMECHLR A BAR AR TSRS, M5t 210095

T2 Rk 188
OCTFEIREL: 43
LIVE L

N S SEIN T AR SR T A ) B AC LAY L SRR A SR AL S et (¥ vk, AEFIASD Fieldspec FR2500%JE N A SFI A I 2t
AT T RS B AR E R AL 0o X A] WIE LT AN BE (350~1650 nm) H 3% BOGE A ] A 1000 R MO OGS
T T S AL 2 R A, R TRER BRI TR T o BB . 4R, TSR R e, I ED, K
W18 N PSS &G telson and Merzlyak2(GMy) (R%=0.81) . Sufk2##542 (PRI,) (R*=0.80). Gitelson and Merzlyak2 (GM,)
(R?=0.83) \ 1420 nmBBBCIETFARAL B (s 490) (RZ=0. 67) MIZRMERIA B AT R0pE. oMby % RS 071040 2 AEB32 /gt
M B PERL A (R2=0. 54) . 7E1423 nmiBE L PERLE (R2=0. 45) . 7£666 nm/ i S B0 B i R B S & (R2=0. 44), E1135 nm
S AR HON B B o IR MR (R2=0. 20) o B I 05328 PRI 1y T2 0T LAVTA 08 1 5 JBAR B «

TS L

The goal of this work is to develop non-destructive techniques that can conveniently, rapidly and accurately assess
FCV tobacco leaf biochemistry status at the maturity stage at leaf levels by selecting optimal hyperspectral method for e
stimation of biochemistry concentration and biophysical parameter. The data of reflectance and absorption spectra of fres
h tobacco leaf were measured with ASD Fieldspec FR2500 at the maturity stage, and the parameters of biophysical and bioch
emistry of the leaf were collected by normal method. The correlation between spectral parameters consisting of single ban
d reflectance, logarithm of reciprocal of reflectance, transmittance and absorption and 100 existing spectral indices sel
ected in the visible and near-infrared spectrum(350~1650 nm), with biochemistry concentration was analyzed by using line
ar, power and exponential fitting. Optimal method was selected based on the strongest strength of determination coefficie
nt. The result indicated that optimal optical methods for chlorophyll a, chlorophyll b, carotenoids and potassium concent
ration of leaf were respectively Gitelson and Merzlyak 2 (GMZ)(RZZO.Sl), Photochemical Reflectance Index Z(PRIZ)(RZZO.SOL
Gitelson and Merzlyak 2(GM2)(R2:O.83), the starting position of reflectance gallery at 1420 nm(ksl420)(R2:O.67) using line
ar fitting. Water-solubility total sugar, specific leaf weight(SLW), total nitrogen, nicotine were respectively first der
ivative of reflectance at 532 nm using linear fitting(R2=0.54), transmittance at 1423 nm using linear fitting(R2=0.45), f
irst derivative of logarithm of reciprocal of reflectance (5log(1/R)) at 666 nm using power fitting(R2=0.44), second deri
vative of logarithm of reciprocal of reflectance (88log(1/R)) at 1135 nm using power fitting(R%=0.20). It is feasible to

predict matter concentration of tobacco leaf by optimal optical method for spectral parameters
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