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ABSTRACT

This research aimes to study effects of soil particle size on quantitative determination of organic
carbon and organic matter in some filed-crop soils using near-infrared spectroscopy. Clay and clay loam
soil samples were collected at 2 depths, i.e., 0-20 and 20-50 cm from maize and changing maize production
to rubber tree areas. Other soil samples were taken from paddy rice field, burn and no-burn sugarcane
management systems. Total 149 soil samples were sieved to grain size 0.5 and 2 mm. After that all soil
samples were measured by NIR spectrometer in the range of 12,500-4,000 cm™ with reflectance mode. Data
of the chemical analysis and the NIR spectrum were analyzed to investigate the correlation. The results
showed that soil particle size of 0.5 mm can accurately predict soil organic carbon. All spectra were pre-
processed with multiplicative scatter correction method. It was found that the model can predict soil
organic carbon with high accuracy at R’ Cal and R*Val of 0.97 and 0.98, respectively. SEC, SEP, Bias and
RPD values were 0.11%, 0.15%, 0.007%, and 6.97 respectively. Moreover, NIR technique is more accurate

to predict the amount of organic carbon than to predict the amount of organic matter.

Keywords: Near infrared spectroscopy, soil organic carbon, soil organic matter, soil particle size
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(Vario EL Cube, Germany) lagtindlegnsfunidnedunigaisveulanenisidasazanelalasanassn 10% wag
AT vivIadunseingluiu Ingn1seendinduiuuien mu3s Walkly and Black Titration (Walkley and
Black, 1934)
nsRsENAlRELazNTIaAINTAANAULAYsAudsmaTiaLasBunsnInglng
nsw3susegsiulagthsegsiurn i swrdufisurhnsdesladvunmdnasarsoufiog1aduniu
PLUNTIVLN 2 uay 0.5 uu. iiulilugaiiwisadn thiegsmuiieSenliiamnsgandunasesiufomaiauag
Bunsnsng1ulndsenios FT-NIR Spectrometer (MPA, Bruker, Germany) iumﬁmmﬂm%’mmsam%’mﬁmm
Tughaiavmdu 12,500 ¢ 4,000 cm’ vinsialneldsedsiusiuiu 20 ndu adussusiighudraduiiuiisuuas
s raUneSunasuUasTeundy nileiEnsasauusaasaelusunsy OPUS V7.0 Tngldinadinnis
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MnmseTgimaniluiesufiRnsvesnegsduiidnwm wui ﬁaa*&maﬂuwmﬁuﬁﬁ?waﬁjwaﬂé 81l
dudigy Jamdauiu d1uiu 67 feegne TUSunudunidasueu agluyie 0.77 - 2.39% wagBunseinglufiu 1.23 -
a.7% Snuaiziionuiuiunies luvasiidoddvluaeiuiifnuivaassui sunadlos Sadadunans
913U 82 Meg1e nuTinaBunsdansueu aglurie 0.3 - 0.19% uay dunednglufiu 0.23 - 3.9% dnwa
ileRuiisiidufumisuasiusiuufiumiles (Table 1)
aunmiunasdunsisagrulng (NIR spectrum) vYa3R20819AY

A1 NIR spectrum 9896798 19AUIUA 2 Lag 0.5 Uil Weua 149 Fregne nuiranaduiiszauaang
uansafuressganduLasesRuiiiulddaauey 3 dumis fe Auszanataviaandu 7050, 5150 way 4500
cm' (Figure 1) s?jﬂLf]uszmmi@ﬂﬂauLLawaMuﬁs C-H, C=0, wag C-H/C=0 combination ?fuﬁumjuﬁl,ﬁu

N v

dulsznaunanvedunidaisueu wasduniednglufu (Workman, 2000) 91nnsinawnasy NIR YosPuidvue
2 wag 0.5 uy. wuhaunn3u NIR Tngldiegsfuruneynia 2 uu. vilidinsgandunasiiiaundy 7142-9000
cm’! firneglugas 0.3-0.9 luvairiidnegnaduvuineyna 0.5 1y, wuAIMsgandunateglumie 0.2-0.7 9101
nsganduLawesanafuansliifuiuinoymafuiianainsgandunazanantuii fmneaniidns
avttounasdiAngeiu Saduiusiumenuves Osborme et al. (1993) fistsuiimuineyniavesfogsiiumnsis
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N1sNAgaUANNIYINUIBUTINABUNSIASUB LA BUNSEINg
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. annsoliiuneinaduvidmiveutarduvieiagluduldfninAurun 2 su. Ingfinsananameadan
Tdlunsfiansannsadaunis nuddegsiuaug 0.5 uy. viueusunudunidasueuluau A1 R-Cal way
R%-Val 1n1fiu 0.97 uae 0.98 uazilen SEC uag SEP w1y 0.11% uaz 0.15% dmsue Bias A1y 0.007%

a
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nsandula R-Cal wag R-Val 1A 0.45 wag 0.50 wazilAi SEC way SEP iy 0.73% Lag 0.74% a@1vsuan
Bias fA1LM1AU 0.098% A1 RPD 1infiu 1.34 (Table 2) ﬁaﬁtﬁadmﬂﬁuﬁﬁﬁummmgmﬂﬁﬁﬁumfﬂlmjmia’mﬁhasm
fenwazlduiefoaruvinls msLﬁumdﬁumLLmaﬂuﬁaasj’vazjmrwwiﬂﬁ’uﬁaaéwaauﬁﬁmmmaymﬂﬁLﬁﬂﬂmﬁ
Fanuasiidnvanduiemowiliuaemsadunadildluiedsldssosmannniideuiinasezayioundu
panuiliaiusaganaukadlauinndl ety aziuldinaunn sy NIR vesiuldsudninastiawnnainuuin
UNIAAY FadulUluimnierfuenuisefifeitostiu NIR neuntind (Madari et al., 2006; An et al., 2012)
9819l5ARNTIBUVRS Zhang et al., (2016) WmfwLﬁ'asumﬂaﬂgmﬂamaﬂmiasﬁauuawzLﬁuﬁuﬁﬂﬁaumsms
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Figure 1 NIR Spectra of 149 soil samples A) soil particle size at 2 mm and B) soil particle size at 0.5 mm.

Table 1 Organic carbon and organic matter of 149 field-crop soil samples

Soil chemical constituents N Range Mean Soil texture
Organic carbon (%)
Soil from Santisuk District, Nan Province 67 1.23-255 1.69+0.31 Clay
Soil from Muang Kamphaeng Phet 82 0.03-0.19 0.10+0.05 Clay, Clay loam
Organic matter (%)
Soil from Santisuk District, Nan Province 67 1.55-497 3.24+0.68 Clay
Soil from Muang Kamphaeng Phet 82 0.23-3.92 1.85+0.96 Clay, Clay loam

Table 2 Calibration and validation for soil organic carbon and organic matter using NIR

Items F R2-Cal SEC (%) R2-Val SEP (%) RPD Bias (%)
Organic carbon
2 mm 9 0.94 0.16 0.96 0.19 4.75 -0.006
0.5 mm 10 0.97 0.11 0.98 0.15 6.97 0.007
Organic matter
2 mm 7 0.30 0.82 0.27 0.75 1.19 -0.059
0.5 mm 9 0.45 0.73 0.50 0.74 1.34 0.098
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