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Leaf Absorptance Spectrum Sensitive Vegetation Indices Under Sulfur Dioxide Acute Injury
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Technology, Qingdao 266042, China)

Abstract; This study aimed at developing a number of indices of the leaf absorptance sensitive to sulfur dioxide (SO, )—injury. Experiments
were conducted in an open—top fumigation device to investigate the correlationships between leaf absorptance and chlorophyll concentration,
SO, concentration. The result showed that algorithms of BEA CI/Y EA CI/ REA CI(blue/yellow/red/edge absorptance spectrum chlorophyll in—
dex) based on absorptance band ratios had been developed for the remote estimation of chlorophyll a(Chla),chlorophyll b(Chlb) and total
chlorophyll concentration(Chlt) of SO,—injured rice leaves. The charactistic wavelength positions were selected from the zero,peak and dip
positions of the first derivative curve and spectral absorptance curve in the three edge(blue edge, yellow edge and red edge ) regions. The
absorptivity of the 12 charactistic wavelenths were proved to be significantly correlated with the chlorophyll concentrations, and the vegetation
indices BEA CI/REA CI/Y EA CI had higher correlation coefficents with the chlorophyll concentrations than single leaf absorptance spectrum.
By further analysis on the relations between these indices and SO, concentrations, the absorptance spectrum of 663.239 nm, 693.460 nm,
BEACI, REACI, YEA Clg36 and YEA Clggz059 of the upper leaves had higher correlations coefficients with SO, concentrations. The result indi—
cated that BEACI\REACI.YEA Cl3385. Y EA Clez 036 and Y EA Clgg; 23 were sensitive to SO, injury, so it was considered that it was feasible to
recognize the SO, injury by these vegetation indices.
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Figure 1 The leaf Chlorophyll concentration of rice after SO, fumigation
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Table 1 Wavelength positions were selected from figure 2(nm)

il Bl a3l
480.188 553.401 600.155 675.227
570.169 613.385
508.728 630.036 645.509 693.460
553.401 663.239 675.227 762.016

¥ 3 MR R IR E BT S R R a
(Chla)i-%¢ % b(Chlb) Flit4% 3 &L & (Chl) #E1T4H
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251

W A E

Bt SRR b & BN BESN, KR T
Ay A IRBOLIE S 4R o SR SR b FEMM
BREEHERFIEMRGEE2).
2.2.2 WGBSR ST

LAYA D B0 AL X SR 9 B R e ) 22
{ELHAE A & S R AR B, T S 4R R
.50, mAME RN, DUHEREA EBEE
SEVEVEM KA SO, 17 F R Btk 45 B . BEACY
YEACI/REACI 53 3| 5 SR ¥ 31188 S V21 301 W O e 7
MER R IR, kXU T

BEACI= A 553.401_§ 508.728 ( 1 )
508.728—41 480.188
REACI= A 762.016_ﬁ 693.460 ( 2 )
693.460 /1 675.277
A —A x
YEA Cl =24 3
A A)ti_A 553.401 ( )

Au FRIER A Ak 570169nm(A;),600155nm (A,),
613.385 nm(A;),630.036 nm(A,),645.509 nm(As) Fl
663.239 nm(Ag) IR R
23 REHEEBEIEHEHREREBMESREN
By
2.3.1 WHOEER BTSSR B R A

3Rl R RO R B R B S R R a it
L% b M4 R MR MAHEMETE 0.01 KR FIR B
A (3 3), H BEACI fl REACI 53 £ b &
W B EIEA, YEACL, 504K MR BE AR,
ST e X B B ARG AR EL , X5 0 XA
W35 % BEACI f1 REACI 5%+ % a, H&E b fint
BREENMXENE BERE ; 5EOLX BB
TER TS A b, A YEACL 54 R B2 A
M, BT A8 13 FIFHYE 200 MIRBETE L YEA Clsge
7 0.10
— O - 0.08
— BBk - 0.06
4004
-1 0.02

0
7 -0.02
-1 -0.04

—Br- RO E A E

= —0.06

329.736
368.732
407.586
446.295
484.853
523.256
561.500
599.579
637.227
675.227
712.786

750.163

P /mm
2 g R H kit R B A

Figure 2 Charactistic wavelength position of the first derivative scurve and spectral absorptance scurve
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Table 2 The correlations between chlorophyll concentration (Chla, Chlb and Chlt) and vegetation indices(n=77)

Chla Chlb Chlt
i Bk , ; ; . ; , ,
Correlation coefficent Sig. Correlation coefficent Sig. Correlation coefficent Sig.
XM 13 Asorss 0.426%* 0.000 0.323%* 0.004 0.413%x* 0.000
Aswrn 0.541%* 0.000 0.558** 0.000 0.595%* 0.000
Assan 0.513%* 0.000 0.581%** 0.000 0.588%* 0.000
Asnio 0.521%** 0.000 0.577** 0.000 0.592%* 0.000
Asoiss 0.536%* 0.000 0.578%** 0.000 0.601%* 0.000
Asias 0.541%* 0.000 0.579%* 0.000 0.605%* 0.000
Ao 0.551%* 0.000 0.590%* 0.000 0.616%** 0.000
Asissw 0.549%* 0.000 0.580%* 0.000 0.610%** 0.000
Acsms 0.560%** 0.000 0.549%* 0.000 0.602%** 0.000
Agsm 0.531%* 0.000 0.500%* 0.000 0.561%** 0.000
Ao 0.547%* 0.000 0.611%* 0.000 0.623%* 0.000
Areo6 0.150 0.194 0.465%* 0.000 0.313%x* 0.006
FHYE200 Ao 0.279* 0.014 0.119 0.301 0.233* 0.041
Aswr 0.372%* 0.001 0.395%* 0.000 0.425%* 0.000
Assan 0.309%* 0.006 0.397%** 0.000 0.386** 0.001
Asnio 0.319%* 0.005 0.398%* 0.000 0.393%x* 0.000
Asoiss 0.346%* 0.002 0.411%* 0.000 0.416%** 0.000
Asias 0.360%* 0.001 0.414%* 0.000 0.427%* 0.000
A gams 0.373** 0.001 0.428%** 0.000 0.442%* 0.000
Asissw 0.381%** 0.001 0.428%** 0.000 0.446%** 0.000
Acsms 0.391%** 0.000 0.373%* 0.001 0.426%** 0.000
Az 0.344%x* 0.002 0.300%* 0.008 0.361%* 0.001
Ao 0.368%* 0.001 0.452%* 0.000 0.450%* 0.000
Aseos 0.076 0.512 0.290* 0.011 0.188 0.102
I#g 11 Asgoiss 0.150 0.192 -0.071 0.542 0.051 0.658
Aswr 0.405** 0.000 0.278* 0.014 0.378%* 0.001
Asssan 0.391%* 0.000 0.312%* 0.006 0.387%* 0.001
Asnio 0.403%* 0.000 0.324%* 0.004 0.401%* 0.000
Asoiss 0.422%* 0.000 0.333%* 0.003 0.416%** 0.000
Asnn 0.430** 0.000 0.334%* 0.003 0.421%* 0.000
A gams 0.441%* 0.000 0.346%* 0.002 0.434%* 0.000
Asissw 0.430%* 0.000 0.332%* 0.003 0.420%* 0.000
Assom 0.409%* 0.000 0.271* 0.017 0.377%* 0.001
Az 0.341%* 0.002 0.179 0.120 0.290* 0.011
Aenan 0.457%* 0.000 0.376%* 0.001 0.458%* 0.000
Aseo 0.121 0.293 0.163 0.158 0.154 0.181
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Table 3 The correlations between chlorophyll concentrations ( Chla, Chlb and Chlt) and vegetation indices(n=77)

. — Chla Chlb Chlt
Correlation coefficents Sig. Correlation coefficents Sig. Correlation coefficents Sig.

XF513 BEACI 0.567** 0.000 0.808** 0.000 0.730%* 0.000
REACI 0.568%* 0.000 0.639%* 0.000 0.650%* 0.000

YEA Clspie -0.514%* 0.000 -0.531%* 0.000 -0.565%* 0.000

YEA Clgo;s5 -0.559%* 0.000 -0.595%* 0.000 -0.623%* 0.000

YEACleps -0.561%* 0.000 -0.608%* 0.000 -0.631%* 0.000

YEA Clgons -0.578%* 0.000 -0.660** 0.000 -0.666%* 0.000

YEA Clgsso -0.532%* 0.000 -0.626%* 0.000 -0.622%* 0.000

YEA Clgy o -0.593%* 0.000 -0.614%** 0.000 -0.653%* 0.000

BHY% 200 BEACI 0.346%* 0.002 0.616%* 0.000 0.515%%* 0.000
REACI 0.378%%* 0.001 0.530%* 0.000 0.494%* 0.000

YEAClsp -0.302%* 0.008 -0.389%* 0.000 -0.378%* 0.001

YEA Clgniss -0.384%#* 0.001 —0.484%** 0.000 -0.475%* 0.000

YEA Clgis s -0.414%* 0.000 —0.494%** 0.000 -0.499%* 0.000

YEA Clgons -0.422%* 0.000 -0.530%* 0.000 -0.521%* 0.000

YEA Clgsso —-0.421%* 0.000 -0.551%* 0.000 -0.531%* 0.000

YEA Clegs -0.500%* 0.000 -0.528%* 0.000 -0.575%* 0.000

IfGFE 11 BEACI 0.619%* 0.000 0.743%%* 0.000 0.740%%* 0.000
REACI 0.544%* 0.000 0.552%* 0.000 0.599%* 0.000

YEA Clsnie -0.483%* 0.000 -0.514%* 0.000 -0.544%* 0.000

YEA Clgo;s5 -0.519%* 0.000 -0.513%* 0.000 -0.565%* 0.000

YEA Cleps —0.544%* 0.000 -0.521%* 0.000 -0.583%* 0.000

YEA Clgogs -0.552%* 0.000 —0.548%* 0.000 -0.602%* 0.000

YEA Clgsso -0.514%* 0.000 -0.535%* 0.000 -0.574%* 0.000

YEACT®® -0.569%* 0.000 -0.575%* 0.000 -0.626%* 0.000

T, M RIFOR 5% 1% BEKE

R4 HEEEIBES SO REHX R (n=23)

Table 4 The correlation between SO, concentrations and vegetation indices(n=23)

SO, ¥ fE
FEREFREL XF513 FHYE 200 IaAg 11
istiviys HpL: A istiviys HpL: A istiviys i A
Ao —0.727%* -0.265 -0.051 -0.415% -0.180 0.256 -0.443 -0.262 -0.07
Ao -0.703% -0.284 -0.065 -0.430* -0.227 0.135 -0.459+ -0.282 -0.067
BEACI -0.607%* -0.409 -0.279 -0.510% -0.282 -0.197 -0.475% -0.277 -0.004
REACI ~0.669%* -0.289 0.018 -0.506* -0.18 0.108 —0.541 7% -0.29 0.12
YEAClos s 0.550%* 0.177 -0.152 0.479* -0.004 -0.239 0.489%* 0.179 -0.298
YEACIgms  0.555%* 0.176 -0.134 0.446%* 0.004 -0.213 0.471* 0.161 -0.268
YEA Clgars 0.441%* 0.080 -0.228 0.448%* -0.103 -0.314 0.471* 0.088 -0.453*

T, DRIFR ST 198 BEKF
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