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Effects of extraction conditions on the concentration of dissolved organic carbon in soil

LI Yalin, LIAN Jinshan, REN Fengling, SUN Nan", XU Minggang

(National Engineering Laboratory for Improving Quality of Arable Land, Institute of Agricultural Resources and Regional Planning,
Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: To investigate the driving factors of the concentration of dissolved organic carbon (DOC) and its extraction efficiencies under
different extraction conditions is conducive to enhancing the comparability of DOC concentration among the results of various research
studies. A database containing DOC determination content (547 pairs) and extraction rate (390 pairs) under different extraction conditions
was established based on 31 previously published studies. The influence of different extraction conditions (e. g., extractant, extraction
temperature, water—to—soil ratio) on DOC determination content and extraction rate was quantified and the relationship between DOC
determination content and soil properties was analyzed. Compared with deionized water, both KCI and K,SO, significantly improved the
DOC concentration (by 124.1% and 118.8%, respectively) and extraction efficiencies (by 65.3% and 17.2%, respectively), while CaCl,
significantly reduced the DOC concentration (by 57.9%) and extraction efficiency (by 45.2%). A comparison of these values at room
temperature (25 °C) showed that the DOC concentration and extraction efficiencies increased (by 72.5% and 65.2%, respectively) with the
increase in the DOC extraction temperature. Moreover, the DOC increment showed a trend of first decreasing and then increasing with the

increase in temperature. In addition, both the DOC concentration and extraction efficiencies increased as the extraction time, soil particle
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size, and water—to—soil ratio increased. There were significant correlations between soil organic carbon and total nitrogen levels and pH, the

important explanatory variables for the increase in DOC concentrations. The content of DOC extracted and the extraction rate were

significantly affected by soil properties and extraction conditions. Therefore, when determining DOC content, KCI is suitable for extraction

at room temperature(25~30 °C) for 1 h.

Keywords: soil; dissolved organic carbon; extraction conditions; extraction efficiencies; water—to—soil ratio; Meta—analysis
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Table 1 Factors involved in the Meta—analysis of soil dissolved

organic carbon(DOC) concentrations
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Table 2 Heterogeneity((.) and probability among observations in different treatments
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Figure 1 Effects of extractant methods on measured soil dissolved organic carbon (DOC) concentrations
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Figure 2 Effects of extractant methods on measured soil dissolved organic carbon(DOC) extraction rate

20007 y=0.932°~102.95x+2 796.66
R=0.30
1500 n=110 o)
-~ P<0.01
"a0
< 1000}
20
E
2 500f
S
<
0
-500 : o, :
20 40 60 80

T HEIEL B Extractant temperature/C
S8 4r 278 95% B AR X ], T [
The shaded region is the 95% confidence interval. The same below
3 RIRIBES DOCHEME (ACh) X R
Figure 3 Relationship between DOC increment (ACpoc) and

extraction temperature

10000 - y=169.58x—1 017.26 ©
R*=0.57
3 o
7500} n=64
~ P<0.01
's0 1
-~
iéo 5000 |
S 2500t
ok -
5 10 20 30 40

JK A J i L Water—to—soil
4 KREFRELEE DOCIEME (AC) KR
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Figure 5 The main factors affecting the DOC concentrations
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