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Table 3 The maximum correlation coefficients between LNC and canopy single-band FOD spectral reflectance
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Table 5 The optimal Varla:l{)‘le combination subset result of FOD joint two—band spectral 1nd1£7es
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only a component element of protein and chlorophyll, but als

Abstract: Objective Nit
development. Obt ﬂ% nalyzmg the nitrogen content in plants can reveal their nutrmona @ t}%
I

and effici of plant physiological and biochemical indicators using hyperSPX g vide a reliable data
co ethod for the evaluation of nutrient levels and health status during plant growth and Xtevel

growth and
on-destructive

ethods In this study, Carya
illinoensis (Jiande and Changlin series) was taken as research object. The spectral data of 53 Mere collected randomly, covering a
wavelength range of 350~2500 nm. Firstly, fractional order derivative (FOD) was us %‘( ectral preprocessing. Secondly, the spectral
response relationship between LNC and spectral reflectance combining two- b tral indices (normalized difference spectral index,
NDSI; difference spectral index, DSI). The variable combination populatlon analysis (VCPA) strategy was used to screen modeling
variables. The extreme gradient boosting algorithm (XGBoost) estimation models of canopy FOD single-band and FOD combined with two-
band spectral indices were constructed respectively. Finally, a suitable estimation model of LNC based on the experimental conditions was
obtained. Results The results showed that the correlation between canopy spectrum after FOD treatment and LNC was improved by 0.152,
compared with the raw spectrum. FOD combined with two-band spectral indices (NDSI, DSI) was better than single-band in improving the
correlation between spectral characteristics and target components, which was increased by 0.25 and 0.277, respectively. The final selected

subset of spectral variable combinations included both strong and weak information variables, playing a crucial role in improving the
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accuracy of the estimation models. The optimal LNC model is the 1.5th-order derivative transformation combined with two-band spectral
index (difference spectral index, DSI), with R2 P = 0.75, and RMSEP = 1.32 g/kg.Conclusions This study confirms the fgsibility of rapid
and non-destructive LNC estimation Of@“’ illinoensis using hyperspectral technology. On the other hand, FQD ‘é%ﬁ;b ith two-band

spectral indices can significantly Jigy@ve the response relationship between spectral characteristics and p@?&\w \abi¢s; enrigi hyperspectral
hpen up a new idea for plant nutrient monitoring. (‘% v

data processing metho, ag (K\O
Key words: _Ca %mensis, canopy scale, hyperspectral remote sensing, Nitrogen, Frac@lﬁf or@ﬂ@va{& pectral index, Variable
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