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Prediction of organic matter, nitrogen, phosphorus and potassium
in soils using infrared spectroscopy

[ a a _ dyx o & v
BaAUBI ’J‘U"Iﬂi?l‘lj ag auANA 3TN

Chaluntorn Vichasilp!* and Somsak Rayan'

b3
AAalo

UNAREa: m'i'wmﬂmummaﬂaﬁxmﬁlﬁ@ﬁﬂmmﬂ%mmﬁmm%uﬂmmmﬂﬂé’ (Near infrared spectroscopy;
NIR) Tunsvinunaddunsedng lulnsiau Weanafaussinunadanlufiu Auaiuu 62 faetna gniiuidn
aulnmiuuasiaanenanaw 1000-25000 nm InesauuuNNsdesEuLLL& HeurauinlUAAs e iR aLAT
mmmLﬂnmuLLmu,@zmmu‘vﬁ,mmmwmummLﬂmwmmmeﬂmmu@ﬂmmm\imu (Partial least square
regression; PLS) fnelisunss unscrambler WU mm’1?ﬁiﬁmﬁuﬁﬁ‘mﬁﬁmﬂlﬁ‘mmﬁuﬁﬂiﬁlq Tulmsiau way
Inunadenlunuldaaudiausiuen ‘Emﬁmmmmmmﬁéummﬁm (Standard error of cross-validation: SECV)
B 0.12% 0.007% uaz 11.62 ppM ANNATAL walallsaiAinlunn i meaness

AdAy: Lasdunsendulng, Buvisedng, lulnsiaw, Weaneda, Twunades

ABSTRACT: This study aims to study the feasibility of near infrared spectroscopy to predict organic matter,
nitrogen, phosphorus, and potassium in soils. Sixty two soil samples were collected and acquired for NIR spec-
tra in the range of 1000-25000 nm with reflectance mode. The NIR spectra and soil chemicals were imported to
Unscrambler software to create partial least square regression, PLS). It was found that the models can predict
organic matter, nitrogen and potassium with high accuracy at low stand error of cross validation (SECV) of 0.12%,
0.007% and 11.62 ppm, respectively. However, NIR could not give a good model to predict phosphorus in soils.
Keywords: Near infrared spectroscopy, organic matter, nitrogen, phosphorus, potassium
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Figure 1 Original NIR spectra of soil at wavelength of 1000-2500 nm.
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Table 1. Calibration and validation for organic matter, nitrogen, phosphorus
and potassium using NIR wavelength (1000-2500 nm).

Item F  R?cal SEC R’*val SECV Bias
Organic matter (%) 5 0.95 0.08 0.90 0.12 -0.003
Nitrogen (%) 7 0.97 0.003  0.87 0.007 -0.000
Phosphorus (ppm) 6 0.81 8.4 0.54 13.27 -0.332
Potassium (ppm) 7 0.97 7.705 093 11.62 0.26

F: number of factors; R?: the coefficient of multiple determination; SEC: standard error of calibration,
SECV: standard error of cross-validation; Bias: the average of differences between reference value and

NIR value.
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Figure 2 Scatter plot between actual values and predicted values of organic matter (A) nitrogen (B),

phosphorus (C) and potassium (D).
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Figure 3 Regression plot of organic matter (A) and potassium (B).
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