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Relationship between Pigment Concentrations and Hyperspectral Parameters

in Functional Leaves of Cotton
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Abstract: Hyperspectral remote sensing is a powerful tool for non-destructively obtaining physiological
and biochemical information in field crops. A vegetation index (VI) based on hyperspectral reflectance
measures has been proposed as a reliable non-destructive method for quickly estimating pigment con-
centrations in cotton. To determine the best hyperspectral vegetation index for estimating pigment
concentrations in cotton, canopy spectral reflectance (350~2500 nm) data of functional leaves at dif-
ferent growth stages of four cotton cultivars under three nitrogen levels were recorded with FieldSpec
Pro FR radiometer in two field experiments, and the corresponding measures were taken on the con-
centrations of different pigments (chlorophyll a, chlorophyll b, chlorophyll a+b, and total carote-
noid) in the functional leaves. Then the relationships of pigment concentrations to characteristics of
hyperspectral reflectance in functional leaves were analyzed quantitatively. The results showed that
the sensitive hyperspectral wavebands of leaf pigment concentrations in cotton were 550 ~ 700 nm.
Vegetation indices composed of the sensitive wavebands were significantly correlated to the pigment
concentrations in functional leaves, with the best vegetation index as the minimum value of red edge
(Lo), RZ value of 0. 67 for all cultivars combined. Relationships of pigment concentrations to Lo can
be potentially used for non-destructive and real-time monitoring of pigment concentrations in cotton
leaves.
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Fig. 1 Correlation of pigment concentrations to hyperspectral reflectance in main functional leaves
during the whole growth period (Sumian 12)
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Table 2 Hyperspectral vegetation indices well related to pigment concentrations in
functional leaves of different cotton cultivars during the whole growth period
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Fig.2 Correlation of leaf chlorophyll concentrations to vegetation index Lo in

different cotton cultivars during the whole growth period
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Fig. 3 Correlation of leaf chlorophyll concentration to vegetation index Lo

with combined cotton cultivars
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