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Abstract: This study was an exploration into monitoring technology of summer corn canopy SPAD values. A
small lysimeter was used in the experiment to monitor spectral reflectivity of summer corn and SPAD values
of plant canopy, which provided the basis for investigation of the responsive relationship between canopy
spectral information and SPAD values. From this relationship, the sensitive wave band and the optimum
spectral index were determined for the SPAD values of the summer corn under investigation. The findings
suggested that the canopy spectral reflectivity decreased with the increase of SPAD values in the visible light
band, but increased with the increase of SPAD in the near infrared band. The band to which SPAD was most
sensitive was 700 nm and 690 nm when monitoring the original spectrum and the first differential spectrum
respectively and the correlations with SPAD values were —0.498 (p <C 0.05)and —0.538 (p <C 0.01). The
multivariate stepwise regression analysis found an optimum band combination of 405 nm, 408 nm, and 700

nm. From 73 published spectral indices, five indices, i.e. , (SDr—SDb)/(SDr+SDb), MCARI//OSAVI,
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TCARI/OSAVI, SDr/SDb, and MTCI, were chosen because they produced a higher correlation with SPAD
values of summer corn canopy. Among the five indices, the most suitable index was found to be (SDr—

SDb)/(SDr+SDb), and the correlation coefficient was as high as 0. 697 (p < 0. 01) in the whole growth pe-

riod. A combinational regression model of SPAD, built from sensitive band, spectral index, and optimum

band, produced the following simulation performances in descending order: optimum band combination, spectral

index, original spectral reflectivity, and first differential spectrum. A quadratic polynomial model built from (SDr—

SDb) /(SDr+SDb) index, and a combinational linear regression model built from 405 nm, 408 nm, and 700 nm

bands., were recommended as suitable models for spectral monitoring of summer corn canopy SPAD values.

Keywords: summer corn; high spectrum; SPAD value of canopy; sensitive band; spectral index model
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PSSRe R800/R470 [13]
mSR705 (R750—R445)/(R750+R445) [13]
ND705 (R750—R705)/(R750+R705) [13]
NDCI (R762—R527)/(R762+ R527) [13]
NDI (R800—R680)/(R800+R680) [13]
NPCI (R430—R680)/(R430+R680) [13]
NPQI (R415—R435)/(R415+R435) [13]
PSNDb (R800—R635)/(R800+R635) [13]
PSNDc (R800—R470)/(R800+R470) [13]
VOG2 (R734—R747)/(R715+R726) [13]
VOG3 (R734—R747)/(R715+R720) [13]
PSRI (R680—R500)/R750 [13]
Rch (R640—R673)/ R673 [13]
TVI—3 F{E 60 ¥ (RNIR—RGREEN) —100(RRED— RGREEN) FlI{H [13]
TVI—3 ¥{& 60 ¥ (RNIR—RGREEN) —100(RRED—RGREEN) #]{& [13]
MCARI1 1.2%[2.5% (R800—R670) —1. 3(R800—R500) ] [13]
1B IE 20 0 —4k 38 %0 m ND705 (R750—R705)/(R750+R705—2 X R445) [13]
MCARI (R700—R670) —0. 2 * (R700—R550) * (R700/R670) [13]
o Y - 2 R W A I S48 8 TCARI 3% [(R700—R670) —0. 2 * (R700—R550) (R700/R670)] [13]
TVIBL 0.5 % [120(R750—R500) —200(R670—R550) ] [13]
CUR (R675XR690)/(R683)* [13]
MTVla 1. 2X[1.2X (R800—R550) —2. 5 X (R670—R550) ] [13]
MTVIb MTVIa/(MTVIa®® —0.5) [13]
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TCARI/OSAVI TCARI=3 % [ (R700—R670) —0. 2 * (R700—R550) (R700/R670) ] [17]
MTCI (R750—R710)/(R710—R680) [18]
G R554/R677 [19]
Lichtenthalerl R440/R690 [19]
Lichtenthaler2 R440/R740 [19]
SR R774/R677 [19]
(R935—R705)/(R935+R705) (R935—R705)/(R935+R705) [19]
(R774—R677)/(R774+R677) (R774—R677)/(R774+R677) [19]

PISI

(R800—R450) /(R800+R650)

[19]
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