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Content and evolution characteristics of organic carbon associated with particle-size fractions
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Abstract Physical fractionation technique was used to analyze the content distribution and tem-
poral evolution of organic carbon associated with particle-size fractions of grey desert soil under long-
term  1990-2007 fertilization. Compared with no fertilization a combined application of manure
and chemical fertilizers increased the organic carbon associated with particle-size fractions signifi-
cantly with the highest increment 0.34 g- kg™'+ a™' in sand. Fallowing also increased the or-
ganic carbon associated with clay and silt significantly. Straw return to cropland only maintained the
organic carbon content in different particle-size fractions while long-term application of chemical
fertilizers was not beneficial to the organic carbon increase in particle-size fractions. Coarse silt and
coarse clay had the highest distribution rates of organic carbon 27.9% and 27.1% respective-
ly  being the important fractions in sequestrating organic carbon. When manure was applied with
chemical fertilizers the organic carbon in sand was significantly increased by 119.4%  while that
in fine silt and coarse clay was significantly decreased by 40. 3% and 37.9% respectively which
resulted in the increase in the ratio of particulate organic carbon content Wp,. to mineral-associ-
ated organic carbon content Wy,. and improved soil carbon property. Long-term application of
manure combined with chemical fertilizers was the best mode to increase the organic carbon content
in particle-size fractions and improve the fertility of grey desert soil.

Key words long-term fertilization gray desert soil organic carbon associated with particle-size
fractions evolution characteristics.
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9.49 Fig.1 Distribution of total organic carbon in different particle-
CK size fractions of grey desert soil under long-term fertilization
0 2007 .
CS Coarse silt FS Fine silt CC Coarse clay
50.8% 43.2% 19.1% 21.1% 1 FC Fine clay S Sand.
1
Tab.1 Content of organic carbon associated with particle-size fractions in grey desert soil under long-term fertilization

mean £SD g- kg™' 2007

Treatment Sand organic Coarse silt Fine silt Coarse clay Fine clay
carbon organic carbon organic carbon organic carbon organic carbon
CK 1.60 +0. 17d 2.47 £0.29d 1.67 0. 12¢ 2.88 +0.20d 0. 64 0. 06e
N 1.55 +£0.29d 2.68 £0.25d 1.69 0. 14¢ 2.81 +0.23d 0.56 £0.05¢
NP 2.04 +£0.03cd 2.86 +0. 16d 1.76 £0. 09¢ 3.05 +0.23d 0.71 £0. 03cd
NPK 2.68 +0. 10c 2.56 0. 12d 1.45 +0. 12¢ 2.69 +0.17d 0.47 £0. 02e
NPKS 1.05 £0. 04d 2.76 0. 18d 2.19 +0. 11a 3.10 £0.05¢cd 0.70 £0. 06cd
NPKM 5.23 £0.39b 5.01 £0.40b 1.97 +0. 16b 3.74 £0. 20ab 0. 85 0. 06ab
1. SNPKM 10.73 £0.61a 6.00 +0. 18a 2.37 +£0.07a 3.91 0. 21ab 0.93 £0.05a
CK, 1.58 +0. 14d 3.72 0. 33¢ 2.39 0. 11a 3.43 +0. 19bc 0.77 0. 11be

treatments at 0. 05 level.

P <0.05 Different small letters within the same column indicated significant difference among
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Fig.2 Change of content of organic carbon associated with particle-size fractions in grey desert soil under different long-term fertiliza-

tion mean £ SD 1990-2007 .
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