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A Spectrum Based Models for Monitoring Leaf Potassium Content
of Citrus sinensis (L)cv. Jincheng Orange
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Abstract: [Objective & Method] Field experiments were conducted to assess the potassium content in leaves of Citrus
sinensis (L)cv. Peng’an 100 Jincheng orange by using VIS/NIRS spectral method. Before calibration, principal component analysis
(PCA) and partial least square (PLS) techniques were applied in data pre-processing. [Result] The order of leaf reflective spectrum
intensity was K;>K,>K;>K,>K, in the visible near-infrared range of 400-1000 nm, where the K fertilizer usage of Ko, Ky, Ky, K3,
K, treatments were 0 g, 30 g, 75 g, 90 g, 120 g(k,O/plant/year) , respectively. The calibration models of potassium content were built
by applying PLS and internal cross-validation test method and through processing the reflectance spectrum, the first derivatives, the
second derivatives and the reciprocal logarithm spectrum of Peng’an 100 Jincheng leaves using multiplicative scatter
correction(MSC). The results showed that the model of the second derivatives calibration of reflectance spectrum had the best
predicative ability, the highest correlation coefficient, the smallest root mean square error of predictation (RMSEP) and the smallest
absolute bias at 0.82, 0.0038 and -2.34E-05, respectively. [Conclusion] The second derivatives of reflectance spectrum could be
used to predict the potassium content in Peng’an 100 Jincheng leaves. And 477-515 nm, 541-588 nm, 632-669 nm, 701-718 nm and
754-794 nm were the characteristics of wavelengths of second derivatives of reflectance spectrum predicting potassium content in
summer shoot leaves of of Peng’an 100 Jincheng.
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Table 1 The potassium content in summer shoot leaves of
Peng‘an 100 Jincheng in different potassium

treatments
A3 B EEXS i e
Treatments Potassium content (g-kg™®)  Higher than the control (%)
Ko 0.188+0.079a
K 0.241+0.061a 28.43
Ks 0.257+0.073a 37.06
Ks 0.257+0.058a 36.74
Ky 0.266+0.064a 41,53

ORI INE FARER R 0.05 AKPZE R
Different lowercase letters indicate the significant differences at the level of
0.05

8.00E-01
7.00E-01

6.00E-01
5.00E-01
4.00E-01
3.00E-01

235 # Reflectivity

2.00E-01
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Fig. 1 The reflective spectrum characteristics in summer
shoot leaves of Peng’an 100 Jincheng with different

potassium contents
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Table 2 Analysis of modeling by partial least squares with different spectrum pretreatment methods

S b3 F s SRR THEAH R R £ BRI Ty 22 T8 7 7% i 2
Spectrum Principal Cumulative Correlation coefficient Root mean square Root mean square Bias
pretreatments components contribution rates of prediction error of calibration error of prediction

S-G 13 64 0.8717 0.0003 0.0034 1.000E-04
MSC 2 74 0.8147 0.0034 0.0039 6.170E-05
Noise 3 75 0.7623 0.0012 0.0043 1.430E-05
SNV 2 74 0.8147 0.0034 0.0039 6.160E-05
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Table 3 The precision of calibration models between spectrum and potassium content in summer shoot leaves of Peng’an 100

Jincheng (n=25)

il S %y FRTTIR R THAH G 2R 5L Ry 7 TS 7 72 2=

Spectrum Principal Cumulative Predicted correlation Root mean square Root mean square Bias
component contribution rate (%) coefficient error of calibration error of prediction

RS 2 74 0.81" 0.0034 0.0039 6.17E-05

FDS 2 76 0.82" 0.0033 0.0038 3.28E-05

SDS 2 75 0.82" 0.0033 0.0038 -2.34E-05

RLS 2 70 077" 0.0037 0.0043 -3.73E-05
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Fig. 2 The regression coefficients of the potassium content
and the second derivatives spectrum in summer shoot

leaves of Peng’an 100 Jincheng
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