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FTIR-NIR Spectrum Study on Response and Mechanism of Broussonetia papyrifera Sprout Under Cadmium
Stresses
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Abstract: Broussonetia papyrifera, a popular tree in China, is tolerant to barren and drought soil conditions. It is also potential pollution—re—
sistant. In this study, Fourrier Transform Infrared Spectrometry (FTIR ) and Near Infrared Spectrum(NIR ) were applied to study the dynam—
ics of protein and other organic components in test—tube Broussonetia papyrifera sprout under different Cd stresses. Chlorophyll contents in
Broussonetia papyrifera sprout leaves were also analyzed. Cadmium concentrations in sprout leaves increased, but chlorophyll contents de—
creased with increasing Cd stresses. Under Cd stresses, The red edge position in fresh leaves of Broussonetia papyrifera sprout exhibited
“blue—shift”, and the degree of the “blue—shift” showed a significant correlation with chlorophyll concentration. The red edge position of
wavelength 710 nm in NIR can be used as an indicator of plant pollution by Cd. The intensities of absorption peaks 3010 cm™, 1720 em™,
1636 cm™, 1468 ¢cm™ and 892 ¢cm™ in FTIR increased with Cd stresses, implying that Broussonetia papyrifera sprout synthesized more pro—
tein, polysaccharide, ester and other organic components under Cd stresses. FTIR-NIR is a useful technique to study the mechanisms of
plant responses to heavy metal stress and is also a potentially quick method for monitoring plant heavy metal pollution.
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concentrations(d )of Broussonetia papyrifera sprout under

different Cd stresses

G Cd* MEAREERY MR RS S/
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10 62.41+5.30 31.88+3.14 10.5
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Figure 1 Relationship between chlorophyll relative concentrations
(8) and Cd concentrations in the leaves of test—tube

Broussonetia papyrifera sprout
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Figure 2 NIR spectra of fresh leaves of test—tube Broussonetia papyrifera sprout under Cd stresses
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Figure 3 Statistics on the red edge positions
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Figure 4 Relationship between red edge positions in NIR and

chlorophyll relative concentrations(8)
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Figure 5 NIR spectra of leaves of test—tube Broussonetia papyrifera sprout under different Cd concentrations
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Figure 6 FTIR spectra of leaves of test—tube Broussonetia papyrifera sprout under different Cd concentrations
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