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Effects of AM Inoculation and Planting Patterns on Chlorophyll Spectrum
Estimation of Astragalus Adsurgens in Mining Waste Dump
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Abstract: In order to monitor the chlorophyll content of plants quickly and non-destructively, two different microbial
reclamation treatments (inoculation group and control group) were set up, and six herbaceous plants (Astragalus adsurgens.
Medicago sativa, Leymus chinensis, Agropyron cristatum, Elymus sibiricus. Bromus inermis) were selected according to four
kinds of mixed sowing ratios (1 # 1, 1 : 2, 1 : 3, 2 ¢ 1). The chlorophyll content and spectral reflectance of Astragalus
adsurgens in the test area were measured respectively. Using the original spectrum. the logarithm of the reciprocal of the
original spectrum, and the first-order differential, combined with three modeling methods of BP neural network regression,
support vector machine (SVM) regression, and random forest (RF) regression, models were established for plant spectral
characteristic curves under different treatments. The results show that the inoculation treatment increases the chlorophyll
content. and the chlorophyll content is also different under different mixed sowing ratios. Compared with the original spectral
curve, the modeling accuracy of the reciprocal logarithm and first order differential of original spectral is improved to varying
degrees, and the modeling accuracy of FDR is the best. Under the condition of microbial reclamation, the RF regression model
has the highest accuracy. Under the conditions of different planting ratios, the model established by BP neural network

regression in the 1 # 2 and 1 ¢ 3 regions of legumes has high accuracy, while the spectral samples in the 1 ¢ 1 and 2 : 1 regions
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are more suitable for using RF regression method.

Key words: Reclamation of mining waste dump, Astragalus adsurgens, Arbuscular mycorrhizal fungi, Chlorophyll content,

Hyperspectral technology
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Table 3 Effects of different planting ratios on SPAD value

b7 BKRME  H/ME A BRERB/ %
R RAR1:1 0 794 44.2 59.2+8.7a 16.3
BER: RAR 12 759 47.4 61.1+9.1a 15.0
SR RAFEL1:3 781 46.7 57.7+8.5a 14.7
ORb: RAR2:1 0 77.9 44.6 58.1+9.5a 16.3
80
< 1 SE RAR 211
o
g 40 R RAER 1:3
R a0f B RAR 11
0 R RAR 12 U )
0 1000 2 000 3000

K /nm
B3 7R b )T R 8 i i 4

Fig.3 Original spectral curves under different planting ratios
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Table 4 Comparison of inversion accuracy of AM

mycorrhizal chlorophyll content
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Fig.4 Chlorophyll retrieval results under the condition of microbial reclamation
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Fig.5 Chlorophyll inversion results under different mixed sowing ratios
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