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Soil Organic Carbon Determination for Calcareous Soils
Won-Kyo Jung and Yoo-Hak Kim

National Institute of Agricultural Science and Technology, Suwon 441-707, Korea

Soil organic carbon has long been considered as the most critical factor to evaluate the soil quality, fertility,
and fertilizer prescription. In addition, soil organic carbon may impact on greenhouse gas effects and
global warming. Because of that, the management of soil organic carbon is increasingly important not only
for improving soil quality but also for managing soil as a greenhouse gas source. Both wet and dry
combustion have been used to determine soil organic carbon. Many benefits, such as automation and less
labor, could the dry combustion method become more popular. Inorganic form of carbon could
overestimate soil organic carbon when the dry combustion method was applied. Determination of soil
inorganic carbon may contribute to the improved accuracy of soil organic carbon analysis using dry
combustion method. Objectives of this research were 1) to develop soil inorganic carbon determination
method using modified digital pressure calcimeter and 2) to evaluate soil organic carbon from calcareous
soils using the dry and wet combustion method. Results showed that the significant linear relationship was
found between soil inorganic carbon content and pressure calcimeter output. Inorganic carbon ranged
from 22% to 28% of total carbon in the calcareous soil samples. Soil organic carbon content by dry
combustion for calcareous soil was determined by subtracting inorganic carbon measured by the digital
pressure calcimeter from total carbon. Soil organic carbon determined by dry combustion method was
significantly correlated with that by wet combustion method. In conclusion, the digital pressure calcimeter
may use to improve soil organic carbon determination for the calcareous soils by subtracting of soil
inorganic carbon from total carbon determined by dry combustion method.
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Table 1. Soil descriptions of sampling Sites.
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Soil series Taxonomy Landuse Remarks

Anmi Fineloamy, Dystric Fluventic Eutrudepts Upland, Paddy Chungbuk, Danyang, Magpo, Pyungdong-ri
Maji Loamy skeletal, Fluventic Hapludalls Upland, Forest Chungbuk, Danyang, Eusancheon, Y eongok-ri
Mosan Fine, Lithic Eutrudepts Upland, Forest Chungbuk, Danyang, Gagok, Y eochon-ri
Mungyeong Finesilty, Aeric Endoaguepts Upland Kangwon, Y eongweol, yeongweol, Bangjul-ri
Oggye Fineloamy, Fluvaquentic Eutrudepts Upland, Paddy Chungbuk, Danyang, Magpo, Soyarri
Pyeongan Fine, Typic Hapludafs Upland, Forest Chungbuk, Danyang, Magpo, Gakki-ri
Pyeongjeon Fine, Typic Hapludafs Upland Chungbuk, Danyang, Magpo, Gakki-ri

Y eongweol Fine loamy, Fluventic Dystrudepts Upland, Forest Kangwon, Y eongweol, yeongweol, Bangjul-ri
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Fig. 1. A schematic picture of the pressure calcimeter system
to determine soil inorganic carbon.
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Table 2. Descriptive satigtics of calcareous soil properties. Paddy soil samples (n=2) wereincluded in total statistics.

Extractable cation
pH EC
Ca K Mg Na
mSmi’ cmol kg™
Totd (n=23)
Mean 75 08 141 0.7 40 0.05
Standard Error 0.1 0.1 0.7 0.1 05 0.01
Median 77 0.7 139 0.6 34 0.04
Minimum 6.3 0.3 6.5 01 14 0.02
Maximum 83 15 235 15 9.0 0.12
CV.,% 8 39 23 51 58 50
Kurtosis -0.15 -0.03 248 -0.38 -0.67 345
Skewness -1.00 0.76 051 063 0.68 184
Forest soils (n=5)
Mean 7.2 0.6 14.0 05 50 0.05
Standard Error 04 01 15 02 15 0.01
Median 71 06 123 04 6.2 0.04
Minimum 64 03 108 0.1 14 0.03
Maximum 83 09 18.7 12 9.0 0.10
CV., % 12 A 24 76 68 52
Kurtosis -2.18 157 -1.38 2.00 -2.47 267
Skewness 0.32 -0.19 0.80 131 -0.17 168
Upland soils (n=16)

Mean 7.6 09 144 08 39 0.05
Standard Error 0.1 01 09 01 05 0.01
Median 79 08 145 0.7 34 0.04
Minimum 6.3 04 6.5 0.2 15 0.02
Maximum 81 15 235 15 8.0 012
CV.,% 7 38 25 44 52 54
Kurtosis 157 -0.83 3.05 -0.44 -0.29 492
Skewness -153 0.56 034 057 0.83 204
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OO0 00 O 0O0ODOO0OO0 OD OO0 00 00 15%
OO0 0000 0oobo ogooo.o0ooo god
0O 00 0000 00 0oo0oo 000 bo-o0
o000 Oo0o0o0 0o OO O OO0 oboooog

399

OO0 000 0O0O00@=0.99** n=10)0 ODOO
0 000O(ig. 2) 00000 OO OOO0OOO OO
ugbg oo-0o0 00 OO Oobob goob.ob-0o

Pressure to voltage output, V
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Fig. 2. Relationship of soil inorganic carbon (calcium
carbonate, CaCOs) to pressure calcimeter voltage output.
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0O 00000 OO0 60gkg™d0 OO0 252 g
kg'0 OO0 D000 OO0. 00000 0000
0000 0000 OO0 185 g kgD 156 g kg™O
0O 000 119 g kgD 123 g kg'D OO0 O O
00 00000 00 OO0 0000, (Table 3)
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(CHN-1000, Leco corporation, 1995)00 O0O0OO OO

0 00 0000 00 0000 0000 00 17.6
g kg'0 163 g kg'D 0O0OOOO OO0 36 g kg™
00 000 3749 kg’D OOD0 0OO0OOOO0O. 000
00 0O OO0 0O0D00 0000 00 235 g kg'O
2869 kg’'00 OO0 0 OO0 O OO0 000 O
0 00D00.000000 00000 000 000
00000 00000 000 0000 46 g kg'O
179 kg'D 00000 0OO0OODO O OO0 00 O
00 000 000 0000 0O0.0 000 000
0000 000 ODO0000 00000 O 26%,
0000 0000 22%, 000 O OO0 0000
28000 00000 0OO0OO0O OO0 0000 O0.
000 000 00000 000 0000 00 0O
00000 000 0000000 00 00 O O
00 0000 D00 O 22-28% 00 00O 000
0O 000 0000 Ooo.

Table 3. Soil carbon determination of calcareous soils by wet combustion, dry combustion, and pressure calcimeter method. Paddy

s0il samples (n=2) wereincluded in total Satistics.

Soil organic carbon determined  Soil total carbon determined by

Soil i ic carbol
il inorganic carbon Soil organic carbon determined

by wet combustion method dry combustion method (A) daaglgﬁgi?re by subtraction of B from A
gkd"
Totd soils(n=23)
Mean 135 17.6 4.6 130
Standard Error 10 18 11 12
Median 132 16.3 17 128
Minimum 6.0 36 05 25
Maximum 252 374 20.9 239
CV.,% 34 50 112 45
Kurtosis 164 -0.34 303 -0.82
Skewness 0.99 063 174 0.20
Forest soils (n=5)
Mean 185 235 51 184
Standard Error 26 41 39 22
Median 156 236 16 16.6
Minimum 126 140 05 124
Maximum 252 374 209 239
CV.,% 31 39 172 27
Kurtosis -2.87 0.63 4.95 -231
Skewness 045 0.86 222 0.16
Upland soils (n=16)
Mean 119 15.2 43 109
Standard Error 0.8 19 10 13
Median 123 14.1 21 86
Minimum 6.0 36 11 25
Maximum 186 29.9 115 20.8
CV.,% 28 51 0 47
Kurtoss -0.33 -0.11 -0.78 -0.75
Skewness 0.00 0.76 0.98 041
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Fig. 3. Correlationship of soil organic carbon determination
between thedry and wet combusgtion method.
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