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Carbon and Nitrogen in Aggregate-Sized Fractions of Lowland Soils

with Different Clay Mineralogy in Central Plain, Thailand
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Abstract: Representative lowland soils including 5 soil orders with different clay mineralogy in Central Plain of
Thailand were selected for this study. Inceptisols, Alfisols and Ultisols were mixed mineralogy soils whereas
Mollisols and Vertisols were smectitic soils. Soil samples were collected at plough layer (Ap) and below
plough layer to the depth of 60 cm (Ap-60) for analysis of aggregate-sized distribution, water aggregate
stability, (> 0.25 mm) and water aggregate stability contents of studied soils significantly correlated
with organic carbon, extractable calcium and clay contents of the soil. Organic carbon and total
nitrogen in aggregate-sized fractions of studied soils mainly increased with increasing size of aggregate
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fractions in Ap horizon. However, Alfisols, Ultisols and Vertisols contained higher organic carbon
and total nitrogen in microaggregate (< 0.25 mm) than that of macroaggregate (> 0.25 mm) in
Ap-60 horizon. Organic carbon and total nitrogen contents in aggregate-sized fractions of studied
soils significantly increased with increasing organic carbon content of the soil. Each mineralogical
soil group clearly showed variation of aggregate-sized fractions, water aggregate stability, organic
carbon and total nitrogen contents within each soil group. Therefore, clay minerals may play a minor role
for soil aggregation, aggregate stability, carbon and nitrogen contents in soil aggregates in comparison to

those soil properties as previously mentioned.
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Table 1 Physico-chemical properties of studied soils

Soilorder  Horizon pH OM  Total CEC Extr. Extr. Extr. Extr. Sand Silt Clay Texture"
N Ca Mg K Na
(-—gkg—) cmol /kg ) ( g/kg )
Inceptisols  Ap 55 436 197 243 152 554 037 174 78 459 463 SiICL-C
Ap-60 59 509 037 213 171 690 022 126 133 360 507 CL-C
Alfisols Ap 6.2 264 103 149 128 221 013 082 253 415 331 L-C
Ap-60 63 764 036 166 128 272 012 122 240 345 415 L-C
Ultisols Ap 6.7 196 073 936 7.87 115 0.10 043 460 360 180 L
Ap-60 6.1 507 034 101 823 097 0.15 1.04 311 413 277 SiL-CL
Mollisols Ap 6.6 385 176 294 216 7.71 045 1.72 49 504 446  SiCL - SiC
Ap-60 7.6 929 038 236 231 628 033 170 36 455 509  SiC
Vertisols Ap 71 232 1.02 46.6 395 430 028 121 32 323 644 C
Ap-60 74 864 038 433 410 3.13 0.13 143 56 299 645 C

L = Loam, SiL = Silt loam, CL = Clay loam, SiCL = Silty clay loam, SiC = Silty clay, C = Clay
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Figure 1 Aggregate-sized distribution in lowland soils of Central Plain, Thailand. Different letters
indicate significant differences at P < 0.05. Capital letters show differences of corresponding
depths among soil orders. Lower-case letters show differences between depths in each
soil orders. Bars represent standard errors.
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Table 2 Correlation coefficients between aggregate-sized distribution and selected soil properties

UAWNEAT 48 ALU7 3: 547-556 (2563)./doi:10.14456/kaj.2020.50.

Parameter %LMA %SMA %MiA %SiCl %WAS
OC (g/kg) 0.68*** -0.33 -0.48** -0.34 0.45*
Ca (cmol /kg) 0.51** 0.02 -0.57* -0.40* 0.65"**
Sand (g/lzg) -0.38* -0.21 0.56™* 0.41* -0.41%
Silt (g/kg) -0.21 -0.15 0.15 0.47* -0.39*
Clay (g/kg) 0.43* 0.25 -0.56** -0.68*** 0.55™*

** % Gignificant at P < 0.05, P < 0.01 and P < 0.001, respectively.
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differences at P < 0.05. Capital letters show differences of corresponding depths among soil orders.
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Figure 3 Organic carbon and total nitrogen contents in different aggregate-sized fractions in low-

land soils of Central Plain, Thailand. Different letters indicate significant differences at

P < 0.05. Capital letters show differences of corresponding depths among soil orders.

Lower-case letters show differences between depths in each soil orders. Bars represent

standard errors.
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