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Near Infrared Transmittance Spectroscopy of Mineral
Contents in Fresh Peach Leaves
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Table 1 Composition of tested samples in peach leaves

Calibration Set

Prediction Set

Constituents unit n Min. Max. Mean n Min. Max. Mean
N dw.% 91 2.12 4. 06 3.22 83 2.43 4.13 3.22
P d.w.% 69 0.14 0.37 0.21 61 0.15 0.26 0. 20
K dw.% 70 1.56 3.56 2.62 77 1.77 3.52 2.56
Ca dw.% 74 0.34 2.19 1.27 72 0.50 2.33 1. 26
Mg dw.% 95 0.21 0.53 0.36 96 0.22 0.51 0.35
Moisture tw.% 114 53.0 70.1 62.2 102 53.4 70.3 62.4
Thickness mm 112 0.14 0.26 0.20 93 0.14 0.25 0.20

n : number of samples, d.w.% : dry weight %,

(Prediction Set) & LCTJHw/z (Tablel),

PERE L 7o AR O RS BRI Rk & AR db ik & O B4R
¥, MEEiizE, BONTKERS 2 MR L2 3E O BAHE
DOIRIZxH T %A= OH G 2R3 alHlidE % (ED Tl
L7z (Table2)o

Table 2 Criterion based on evaluation index (EI)

by Mizuno®
EI(%) Rank Accuracy Practical usability
<l12.4 A very high very good
12.5-24.9 B high good
25.0—37.4 C slightly high fair
37.56-49.9 D low poor
50.0< E very low poor

EI= (2 xSDP.”Range) x 100(%).
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Table 3 Statistical results from calibration and prediction procedure
Calibration Prediction
Constituents Ay A, A A, R SEC r SDP Bias El
N 2188 /1920 2132/1920 1750/1920 2000/1920 0.97 0.118 0.96 0.109  —0.004 13
P 2226471920 2336/1920 2052/1920 1938/1920 0.88 0. 020 0.84 0.016 0.007 27
K 19024/1920 1394/1920 2342/1920 1986/1920 0. 85 0. 287 0.73 0. 295 0. 060 34
Ca 20044/1920 2234/1920 16001920 1700/1920 0.93 0. 154 0.85 0.193 0.007 21
Mg 2002 /1920 1896/1920 1734/1920 0.68 0. 057 0.64 0.046 0.001 32
Moisture 19102330 2074/2380 2298/2330 1636/2330 0.99 0.55 0.99 0.65 0.08 8
Thickness 1920 2392 0.98 0. 006 0.96 0. 007 0.001 13
A wavelength selected (nm), * : selected manually, R : multiple correlation coeficient,
SEC : standard error of caliblation, r : simple correlation coeficient, SDP : standard deviation of prediction,
EI : evaluation index (%)
Table 4 Constants of calibration
2nd derivative Constants
Constituents Segment Gap K () K1) K{2) K(3) K (4)
N 20 0 -0.101 124,092 - 116. 567 94,457 —20. 353
P 20 0 0. 308 3.979 9,342 5.812 0.982
K 20 0 7.346 3. 557 42,431 ~112. 496 38.569
Ca 20 0 18. 343 135.785 —48.700 267. 777 —83.378
Mg 20 0 3.232 20.791 —2.037 15,824
Moisture 20 0 52. 833 -0.218 24. 876 4,974 - 23.798
Thickness 20 0 —0.033 -(0. 470 4.516

Constituent =K (0) + K (1) d*log (1/T (1)) +K(n)d*log (1/(in))
A @ see Table 3.
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Fig.1 Actual and NIRS predicted values of mineral contents of the predicition samples in fresh peach leaves
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Summary

We estimated mineral contents in fresh peach leaves by the near infrared transmittance spectrum method.

1. The calibration equation was made by the multiple regression analysis with 2nd differential spectrums. The
precision value was high in leaf, moisture, thickness, and nitrogen, successively. Coefficients of the correlation
between actual and the near infrared analysis values were more than 0.96. The precision was excellent in
calcium and phosphorus, but was poor in potassium and magnesium.

2. The precision of the calibration equations was improved with division mass by 1920nm. As for 1920nm, the
correlation with leaf thickness was high.

3. The precision was excellent at wavelength of 2180nm or 2050nm in nitrogen and 2004nm in calcium, when

selected as the 1st wavelengths.



