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This study investigates the spectral response of red lettuce (Lactuca sativa var crispa L.) to Zn concentration. The
control group and the experimental groups treated with 1 mM(ZnT1), 5 mM(ZnT2), 10 mM(ZnT3), 50 mM(ZnT4),
and 100 mM(ZnT5) were prepared for a pot experiment. Then, Zn concentration and spectral reflectance were
measured for the different levels of Zn concentration in red lettuce. The Zn concentration of the control group had
the range of 134-181 mg/kg, which was within the normal range of Zn concentration in uncontaminated crops.
However, Zn concentration in the experimental group gradually increased with an increase in concentration of Zn
injection. The spectral reflectance of red lettuce showed high peak in the red band due to anthocyanin, high
reflectance in the infrared band due to the scattering effect of the cell structure, and absorption features associated
with water. As Zn concentration in red lettuce leaves increased, the reflectance increased in the green and red bands
and the reflectance decreased in the infrared band. The correlation analysis between Zn concentration and spectral
reflectance showed that the reflectance of 700-1300 nm had a significant negative correlation with Zn concentration.
The spectral band is a wavelength region closely related to the cell structure in the leaf, indicating possible cell
destruction of leaf structure due to increased Zn concentration. In particular, 700-800 nm reflectance of the infrared
band showed the strongest correlation with the Zn concentration. This study could be used to investigate the heavy
metal contamination in soil around mining and agriculture area by spectroscopically recognizing heavy metal
pollution of plant.
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Fig. 1. A schematic flow diagram of the methods used in this study.
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Fig. 2. Pot experiment setting of red lettuce in six different levels of zinc sulfate heptahydrate injection from 0 to 100 mM.
Physiological changes of red lettuce by Zn treatment were tested during pot experiment from September to November 2017.
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Treatment
Week T0 ZnTl ZnT2 ZnT3 ZnT4 ZnT5
1st week 152 145 154 146 145 159
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3rd week 139 154 155 157 179 629
4th week 154 153 152 166 240 416
S5th week 157 149 236 201 556 3102
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*n=6 except for the 6th week with n=4.
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Fig. 3. The mean reflectance spectra of five experimental
groups collected at different levels of Zn concentration
with the control group collected in (a) the first week and
(b) fifth week of the experiment.
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Table 3. The statistically significant wavelength to Zn concentration at ZnT4 and ZnT5 groups, the strongest statistically

significant wavelength and its correlation coefficient

Statistically significant

The strongest statistically

The strongest

Treatment wavelength (nm) significant wavelength (nm) correlation coefficient
ZnT4 711-801 724 -0.736
ZnT5 711-1386 749 -0.857
1562-1844 1692 -0.695

1974; Grant, 1987). ©]%12] A¢Ae| A £ 4
TollA HER ofATET Hold B W I A
WA ofAgte] Sl ulet o] Alxxrt Tt
YL AAE}. AAZ Sridhar et al (2007) 2]
EX W ofdSHA It 7Kl wet 700-1300 nm
o] WAlEs} AR sl on o= o F
AL} ATAHE Wo] PEL] A, MEF7]9
b, o Tl Zhael Z)olgtka Hareldnh 3
B Fo) A ZnT49t ZnT5 A7 HdA e =
700-800 nmellAl 7P Zg FAAAE HAFAT
(Table 3). ©] TG 2EA ] FAYT & e &
ZAwsglol] RizteAl wkesle g e=m B
2l th(Thenkabail et al, 2013).
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A e Qo] Uit o] Wl o8 T IS
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A gAY S Ass)gohBandaru et al, 2010;
Slonecker et al, 2009). 2822 IFE(=50 mM)
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£ 749 nmollA 08572 E(Table 3), & IA+E
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