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Abstract
To understand the dynamic changes of soil organic carbon (SOC) after different durations of cultivation, soil
samples down to a depth of 120 cm were collected in layers from lowland and upland fields having been
reclaimed for 5-25 years, with adjacent undisturbed wetland and forestland as the controls. The study of the
vertical distribution of SOC and its relationship with soil pH showed that the SOC content in undisturbed
wetland and cultivated lowland rice fields had a marked decrease from 0-10 cm to 40-60 cm and a smaller
change downward, and a similar variation trend was observed in undisturbed forestland and cultivated
soybean fields, only with the difference that the SOC content in 0-10 cm layer was much higher in forestland
than in wetland, and lower in soybean fields than in rice fields. For undisturbed wetland, the SOC content in
surface layer was decreased by 49.3% and 14.3% after being reclaimed for 10 and 25 years, and for
undisturbed forestland, 81.9% and 68.3% of SOC in surface layer were lost after being reclaimed for 5 years
and 18 years, respectively.
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Introduction
Soil organic carbon (SOC) is a main factor affecting soil quality and agriculture sustainability. Being a
source and sink of plant nutrients, SOC plays an important role in terrestrial C cycle (Freixo et al., 2002).
Land use type has a deep effect on SOC storage, since it affects the amount and quality of litter input, litter
decomposition rate, and stabilization of SOC. The SOC loss from irrational land use often leads to some
negative impacts on both terrestrial and aquatic ecosystems, and on atmospheric environment (Reeder et al.,
1998; Bronson et al., 2004). The Sanjiang Plain, one of the largest freshwater marshes in China, has been
experienced intensive cultivation over past 50 years. About 3.8 Mha of its native marshland has been
converted into cultivated land, resulting in a significant change in hydrological properties of the Plain (Liu
and Ma, 2000). Many researches were made on the dynamics of methane emission due to this land use
change (Ding et al., 2004), but the effects of the land conversion on SOC remain largely unknown. With the
cultivated lowland and upland and adjacent undisturbed wetland and forestland as test objects, this paper
studied the dynamic changes of SOC under different land use type in Sanjiang Plain.
Methods
Sampling sites
The undisturbed wetland and forestland and cultivated lowland and upland in Sanjiang Honghe Farm were
selected as test objects, with their sampling sites listed in Table 1.
Table 1. Description of sampling sites.
No.
Site 1
Site 2
Site 3
Site 4
Site 5
Site 6

Land use type
Wetland
Lowland rice field
Lowland rice field
Forestland
Upland soybean field
Upland soybean field

Reclamation history
Undisturbed
Reclaimed for 10 years
Reclaimed for 25 years
Undisturbed
Reclaimed for 5 years
Reclaimed for 18 years

Soil sampling and analysis
Soil samples were taken from the depths of 0-10 cm, 10-20 cm, 20-40 cm, 40-60 cm, 60-90 cm and 90-120
cm, and duplicates were installed at each sampling site. Soil organic carbon content was determined by TOC
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5000A autoanalyzer, and soil pH was measured in 1:2.5 soil:water suspension by using Elico Digital EC
meter. Statistic analyses were made with SPSS 10.0.
Results
Soil organic carbon
The SOC content in undisturbed wetland and cultivated lowland rice fields had a marked decrease from 0-10
cm to 40-60 cm and a less change downward (Figure 1a). In 0-10 cm layer, there was a significant difference
in SOC content (P < 0.01), with the sequence of undisturbed wetland > lowland rice field reclaimed for 25
years > lowland rice field reclaimed for 10 years. Compared with that in undisturbed wetland, the SOC
content in the 0-10 cm layer in the lowland rice fields having been reclaimed for 10 and 25 years was
decreased by 49.3% and 14.3%, respectively.
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Figure 1. Vertical distribution of SOC under different land use types in Sanjiang Plain.

A similar distribution pattern of SOC was observed in undisturbed forestland and cultivated soybean fields
(Figure 1b), only with the difference that the SOC content in the 0-10 cm layer was much higher in
forestland than in wetland, and lower in soybean fields than in lowland rice fields. Compared with that in
undisturbed forestland, the SOC content in the 0-10 cm layer in the soybean fields having been reclaimed for
5 and 18 years was decreased by 81.9 and 68.3%, respectively.

％

The higher storage of SOC in surface layer was closely related with the accumulation of plant materials,
while the differences in the dynamics of SOC in this layer should have close relations with the amount and
quality of plant residues, as well as the environmental and soil conditions (Needelman et al., 1999).
Soil pH
Soil pH decreased with depth in undisturbed wetland, but had a uniform vertical distribution in cultivated
lowland rice fields. It was higher throughout the profile in the rice field with a longer reclamation history
than in that with a shorter one. In 0-10 cm layer, there was a significance difference in soil pH, with the
sequence of undisturbed wetland > lowland rice field reclaimed for 25 years > lowland rice field reclaimed
for 10 years (Figure 2a). On the contrary, the soil pH in undisturbed forestland and the soybean field having
been reclaimed for 18 years was increased with depth, and in 0-10 cm layer, soil pH was decreased in the
sequence of soybean field reclaimed for 5 years > soybean field reclaimed for 18 years > undisturbed
forestland (Figure 2b).
The different distribution patterns of soil pH suggested that reclamation had different effects on soil acidity
of wetland and forestland, especially that in surface layer, which should have definite effects on SOC
storage. Regression analysis revealed that there was a significant negative correlation between soil pH and
SOC in undisturbed forestland and the soybean field having been reclaimed for 18 years, indicating that the
higher soil pH after reclamation led to a decreased SOC storage, probably due to the enhanced mineralization
of SOC by soil microbes (Motavalli et al., 1995).
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Figure 2. Vertical distribution of soil pH under different land use type in Sanjiang Plain.

Conclusion
A similar vertical distribution pattern of SOC, i.e., decreased markedly from 0-10 cm to 40-60 cm and less
changed downward, was observed in undisturbed wetland and forestland and in their reclaimed fields. The
only difference was that the SOC content in 0-10 cm layer was much higher in forestland than in wetland,
and lower in soybean fields than in rice fields. Reclamation made a great loss of SOC in surface layer, with a
loss rate of 49.3% and 14.3% in wetland after reclaimed for 10 and 25 years, and 81.9% and 68.3% in
forestland after reclaimed for 5 years and 18 years, respectively.
Land use type had a significant effect on soil pH. In surface layer, soil pH was decreased in the sequences of
undisturbed wetland > lowland rice field reclaimed for 25 years > lowland rice field reclaimed for 10 years,
and soybean field reclaimed for 5 years > soybean field reclaimed for 18 years > undisturbed forestland. The
variations of surface soil pH under reclamation could be one of the factors inducing the SOC loss.
References
Bronson K, Zobeck T, Chua TT, Acosta-Martinez V, van Pelt RS, Booker JD (2004) Carbon and nitrogen
pools of southern high plains cropland and grassland soils. Soil Sci. Soc. Am. J. 68, 1695-1704.
Ding WX, Cai ZC, Tsuruta H (2004) Cultivation, nitrogen fertilization and set-aside effects on methane
uptake in a drained marsh soil in Northeast China. Glob. Change Biol. 10, 1801-1809.
Freixo AA, Machado PL, Santos HP, Silva CA, Fadigas FS (2002) Soil organic carbon and fractions of a
Rhodic Ferralsol under the influence of tillage and crop rotation systems in southern Brazil. Soil Tillage
Res. 64, 221-230.
Hassink J, Whitmore AP, Kubat J (1997) Size and density fractionation of soil organic matter and the
physical capacity of soils to protect organic matter. Eur. J. Agron. 7, 189-199.
Liu ZG, Ma XH (1997) Effect of reclamation on soil environment in Sanjiang Plain. Pedosphere 7, 73-78.
Marsh Research Department, Changchun Institute of Geography, Academia Sinica. Marsh of Sanjiang
Plain(in Chinese). Science Press, Beijing. 1983: 208
Rimkens PFAM, van der PJ, Hassink J (1999) Soil organic matter dynamics after the conversion of arable
land to pasture. Biol. Fertil. Soils 28, 277-284.
Reeder JD, Schumman GE, Bowman RA (1998) Soil C and N changes on conservation reserve program
lands in the Central Great Plains. Soil Tillage Res. 47, 339-349.
Six J, Callewaert P, Lenders S, de Gryze S, Morris SJ, Grogorich EG, Paul EA, Paustian K (2002)
Measuring and understanding carbon storage in afforested soils by physical fractionation. Soil Sci. Soc.
Am. J. 66, 1981-1987.
Six J, Paustian K, Elliott ET, Combrink C (2000) Soil structure and organic matter: I. Distribution of
aggregates-size classes and aggregate-associated carbon. Soil Sci. Soc. Am. J. 37, 509-513.
Shepherd TG, Saggar S, Newman RH, Ross CW, Dando JL (2001) Tillage-induced changes to soil structure
and organic carbon fractions in New Zealand soils. Aust. J. Soil Res. 39, 465-489.

．

© 2010 19th World Congress of Soil Science, Soil Solutions for a Changing World
1 – 6 August 2010, Brisbane, Australia. Published on DVD.

185

