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The determination of organic carbon contents oxidized by

Walkley—Black for analysis organic carbon in soils of Thailand
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ABSTRACT: The determination of organic carbon contents was oxidized by Walkley—Black to detect
the organic carbon in soils of Thailand. The relationship of organic carbon contents in soil textures from
1,787 samples was analyzed by the Walkley-Black and the dry combustion methods (NCS analyzer).
The results from Walkley-Black method showed that the contents of oxidized organic carbon in each
soil textures ranged from 69-78%. The correction factor for multiplying organic carbon contents by
the Walkley-Black method was in the range of 1.28 - 1.44 and the correction factor average 1.31 that
revealed no significant difference in all soil textures. Therefore, in order to predict the total organic
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carbon contents from Walkley-Black method in all soil textures, more studies should be carried out to
cover the texture of each type of soil as well as the effects of other factors such as soil pH, soil depth,
soil management, and vegetation in the area. It will be useful in getting right correlation or CF values

in all areas.
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Table 1 Soil organic carbon by Walkley—Black method and NCS analyzer in different of soil textures

Walkley-Black (%)

0,
soil textures n:gnbﬁregf — . — NES anlalyzer (%)
minimum - maximum  average minimum - maximum average

sand 34 0.13-3.22 0.94 0.32-4.64 1.36
loamy sand 64 0.13-2.21 0.85 0.05-2.90 1.19
sandy loam 828 0.04 -4.87 1.08 0.04 -7.97 1.43
coarse-textured soils 926 0.04 — 4.87 1.06 0.04 -7.97 1.41
sandy clay loam 48 0.04-5.54 1.18 0.06 - 7.22 1.51
loam 63 0.27 -3.48 0.98 0.07 - 6.58 1.37
silt loam 259 0.04 - 5.58 1.38 0.03-7.59 1.80
silt - - - - -

medium-textured soils 370 0.04 -5.58 1.29 0.03-7.59 1.69
clay 347 0.04 -10.32 1.33 0.03-12.08 1.75
silt clay 55 0.04 -2.99 1.37 0.10 -4.89 1.88
sandy clay - - - - -

clay loam 89 0.18 - 2.68 1.32 0.20-5.24 1.69
silt clay loam - - - - -

fine-textured soils 491 0.04 —10.32 1.33 0.03-12.08 1.76
total soil textures 1,787 0.04 -10.32 1.18 0.03-12.08 1.56
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iae-uuan
AFuRUNgNeandtad (RC) oeflutdae 0.69 - 0.78
@01 (Table 3) wansliidiudnnns3saeamLas-

TuusazaiaiiaAuRFN10aWYFE
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Table 2 The relationship between organic carbon contents by Walkley—Black method and NCS

analyzer in different of soil textures

relationship equations

number of

soil textures samples y =a+ bx R?
a b
sand 34 0.04 (+0.18) 1.40 (+0.15) 0.72**
loamy sand 64 -0.03 (x0.07) 1.43 (£0.08) 0.85**
sandy loam 828 -0.01 (+0.03) 1.33(x0.02) 0.80**
coarse-textured soils 926 -0.00 (x0.03) 1.33(x0.02) 0.80**
sandy clay loam 48 0.02 (+0.06) 1.26 (+0.04) 0.96**
loam 63 -0.37 (+0.09) 1.77 (+0.08) 0.90**
silt loam 259 -0.02 (x0.07) 1.32 (+0.04) 0.81**
medium-textured soils 370 -0.04 (+0.05) 1.34 (£0.03) 0.84**
clay 347 0.12 (+0.04) 1.23 (+0.03) 0.87**
silt clay 55 -0.00 (x0.16) 1.37 (x0.10) 0.78**
clay loam 89 -0.29 (x0.12) 1.50 (£0.08) 0.80**
fine-textured soils 491 0.08 (+0.04) 1.26 (+0.02) 0.85**
total soil textures 1,787 0.02 (+0.02) 1.30 (£0.01) 0.83**

* represent significant correlation at P<0.01, x =

organic carbon by NCS analyzer

(2 '
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Table 3 The recovery and correction factor from substituting the values in the relationship equations
of average on organic carbon contents by Walkley-Black method

relationship equations

soil textures y=a+bx RC (xty) CF (1/rc)
y (%) a b x (%)

sand 1.36 (£0.32)  0.04 (x0.18)  1.40(x0.15)  0.94  0.69 (0.17) 1.44 (0.34)
loamy sand 119 (+0.14)  -0.03 (+0.07)  1.43(+0.08)  0.85  0.72 (+0.08) 1.39 (+0.16)
sandy loam 1.43(x0.05)  -0.01(x0.03) 1.33(x0.02) 1.08  0.76 (x0.03) 1.32 (+0.05)
coarse-textured

soils 1.41(x0.05)  -0.00 (+0.03)  1.33(x0.02) 1.06  0.75 (x0.03) 1.33 (+0.05)
sandy clay loam 151 (x0.11)  0.02(x0.06)  1.26 (x0.04) 1.18  0.78 (x0.06) 1.28 (+0.09)
loam 1.36 (£0.17)  -0.37 (+0.09) 1.77 (x0.08)  0.98  0.72 (+0.09 1.39 (0.17)
silt loam 1.80(£0.13)  -0.02 (+0.07)  1.32(x0.04)  1.38 0.77 (+0.05) 1.31 (£0.09)
medium-textured

soils 1.69 (+0.09)  -0.04 (+0.05)  1.34 (+x0.03)  1.29  0.76 (+0.04) 1.31 (0.07)
clay 1.76 (x0.08)  0.12 (+0.04)  1.23(x0.03)  1.33  0.76 (x0.03) 1.32 (+0.06)
silt clay 1.88 (+0.30)  -0.00 (+0.16)  1.37 (x0.10)  1.37  0.73 (x0.12) 1.37 (0.22)
clay loam 1.69 (+0.23)  -0.29 (x0.12)  1.50 (x0.08)  1.32  0.78 (x0.11) 1.28 (x0.17)
fine-textured soils 176 (x0.07)  0.08 (x0.04)  1.26 (+0.02)  1.33  0.76 (+0.03) 1.32 (+0.05)
total soil textures 2 46 (+0.04)  0.02 (x0.02)  1.30 (+0.01)  1.88  0.76 (x0.01) 1.31 (x0.02)

x = organic carbon by Walkley-Black, y = total organic carbon by NCS analyzer, RC = recovery,

CF = correction factor

1.90
1.73
1.60
1.45
1.30
1.15
1.00
0.85

correction factor

soil textures

Figure 1 Regression based correction factors with standard error bars for Walkley—Black method
presented in different of soil textures.
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