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pH buffer capacities (pHBC, cmol. kg'l le) of 6 residual Entisols derived from granite, granite-gneiss,
limestone, sandstone, shale, and basalt in Korea were studied. Soil acidity may become a problem if the soil
pH is reduced to critical levels when nutrient cycles are unbalanced (especially N, C and S). The relation
between the pHBC and the physico-chemical properties of the 6 soils was also studied. In the A horizons of all
the soils except Euiseong series developed from sandstone, the contents of clay, organic matter and cation
exchange capacity (CEC) were higher than those of C horizon, but bulk density and pH were lower than C
horizon. Clay content of Euiseong series decreased with soil depth, which might be caused by the elluviation.
The soils developed from granite, granite-gneiss and sandstone have a higher SiO, content than those
developed from basalt and limestone. The contents of Fe;O; and MgO were high in the soils from developed
from basalt, limestone and shale comparing with the soils from granite, granite-gneiss and sandstone. The soils
from basalt and limestone showed higher values of ignition loss than those from the other parent rocks. The
PHBC of the soils was ranged from 1.8 to 3.2 cmol, kg'1 le showing as follows : basalt, limestone > shale,
granite-gneiss > granite sandstone.

Key words: pH buffer capacity, Young residuum soil, Parent material

pH buffer capacity (pHBC, cmol. kg" pH') of A horizon soils in residual Entisols derived from different Parent materials.
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Table 1. Morphology, classification, and vegetation of the studied soils.

Soil series orizon Depth Soil color Stru.cture Soil Classification
(Parent rocks) (cm) Grade Size Type

Dosan A 0-6 Yellowish brown Weak Coarse Granular Typic Udisamments
(Granite) C 6-28 Yellowish red - --- -
Deogsan A 0-7 Reddish brown Moderate Medium Granular Lithic Udorthents
(Granite-gneiss) C 7-18 Yellowish red - --- -—-
Jangseong A 0-6 Strong brown Weak Fine Granular Lithic Udorthents
(Limestone) C 6-15 Reddish brown -—- --- -
Gujwa A 0-5 Yelloow brown Weak Fine Granular Lithic Fuluudands
(Basalt) C 5-12 Strong brown - --- -
Euiseong A 0-7 Strong brown Weak Fine Granular Lithic Udorthents
(Sandstone) C 7-25 Reddish brown - --- -—-
Eumseong A 0-8 Reddish brown Moderate Fine Granular Lithic Udorthents
(Shale) C 8-28 Brown - --- -
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Table 2. Mineralogical composition of the parent rocks.

521

Ethanol2 ¥}9J2] NH,'& A28t & FR7ale] s,

EoFO] Al 2hF-52 EYF 10 gofl 0.1M—KCl 25 mlE 7}t
th3 0.IN-HCIZ 1 mlof|A] 5 mi¥ 67] =202 37}sto]
24 A7 2] 5 2020f| 1314 fels o= A oA 1A1ZE
W25k & EQF dEolo] pHE S75Hitt 71RE 0.1IN-HCL
1 ml*= 2,50 cmol H kg, 0,IN-HCI 3 ml*= 2,96 cmol H'
kg ', 0.IN-HCI 5 ml*= 3,41 cmol H' kg 'of| 3lds]= oo},

Results and Discussion
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Mineral composition

Parent rocks . .
Major minerals

Minor minerals

Granite Feldspar, Mica, Quartz

Granite-gneiss Quartz, Feldspar, Mica

Limestone Calcite, Dolomite
Basalt Feldspar, Augite
Sandstone Quartz, Feldspar
Shale Mica, Quartz, Feldspar

Augite, Hematite

Augite

Magnetite

Amphibole, Magnetite, Quartz
Chlorite, Mica

Table 3. The contents (wt, %) of different chemicals in the fine earth fractions (<2mm) of the soils.

Soll series ) izon S0, ALOs  FeOs  Ca0 KO MgO  NaO  TiO»  SiOyALOs  LOI
(Parent rocks)

Dosan A 5690 3471 253 049 044 033 008 0.3 278 4.40
(Granite) C 6410 2865 248 065 035 026 008 003 3.80 4.00
Deogsan A 5920 334 336 015 044 058 011 025 3.01 230
(Grabite-gneissy ~ C 6510 2732 28 016 042 078 011 022 4.04 3.30
Jangseong A 4690 2234 651 328 063 365 015 023 3.56 16.30
(Limestone) C 2930 1276 366 1338 049 1148 011  0.12 3.90 28.70
Gujwa A 4800 2536 1063 033 039 266 012 089 321 10.30
(Basalt) C 4890 2321 949 047 045 398 013 0.9 3.17 10.90
Euiseong A 7360 2141 160 006 041 031 010 0.0 5.84 2.50
(Sandstone) C 6890 2543 180 005 042 028 011 002 4.60 3.00
Eumseong A 6200 2518 506 022 010 148 009 008 418 5.80
(Shale) C 5670 2920 536 024 096 179 009  0.06 3.29 5.60

“loss of ignition at 1,000°C
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Table 4. Physico-chemical properties of the soils.
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Soil series Hor— Depth Bull.< distribution fextre pH  OM Ext. Cations Base‘ CEC
(Parent rocks) izon (cm) Density - Saturation

Sand Silt Clay (USDA) Ca K Mg Na
kg m” % 1:1) g kg'1 ------- cmolc kg"1 ------- % cmol. kg"1

Dosan A 06 122 504 366 130 L 45 92 113 023 0.17 0.19 185 9.3
(Granite) C 628 164 488 382 130 L 5.0 5 093 0.08 060 034 227 8.6
]()Geroaislj: A 07 115 626 290 84 SL 50 23 073 005 035 007 118 10.8

i C 7-18 116 668 278 54 Sl 48 16 128 0.09 035 007 166 10.2
-gneiss)
Jangseong A 06 109 86 463 451 SiC 7.7 51 1295 030 10.11 0.09  93.0 252
(Limestone) C  6-15 1.13 348 390 262 L 80 14 813 010 565 006 118.1 11.8
Gujwa A 05 094 146 670 184 SiL 53 117 762 019 227 008  33.0 30.8
(Basalt) C 512 118 236 630 134 SiL 78 78 360 011 142 009 209 25.0
Euiseong A 07 109 708 248 44 SL 48 43 082 0.2 030 006 159 8.2
(Sandstone) C 725 131 744 203 53 SL 47 16 026 0.06 0.08 0.05 7.3 6.2
Eumseong A 08 131 318 512 170 SiL 55 33 637 0.4 112 008 612 12.6
(Shale) C 828 143 384 483 133 L 57 20 651 007 087 009 639 11.8
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Volume of 0.1N-HCI (ml) added

Fig 1. The buffering of pH by volume (ml) of 0.1IN-HCl
added to 25 ml 0.IN-KCl and soils in residual Entisols
derived from different parent materials.
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Table 5. Acid buffer capacity of A horizon soils in residual Entisols derived from different parent materials.

2

Parent rocks Acid buffer capacity (cmol. kg‘1 pH'l) Regression equation r
Granite 25 y=¢ 30121 96 0,99
Granite-gneiss 2.7 y=¢ *H1F9 ) 59 0.99%x*
Limestone 3.0 y=¢ 30389 94 0.98%*%*
Basalt 3.2 y=¢ 210280 g 87 0.99%
Sandstone 2.8 y=e P01 34 0.99%
Shale 1.8 y=¢ M3 g6 0.99%

**% . p<0.001 significance level in student’s t-test
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