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(32°35'5"N, 119°42'0"E) 5 min 2000 250 53 um
2004 (>2 000 pm) (2000 ~
1 000 mm 15°C 250 pm) (250 ~ 53 um) (<53 um)
2132h 220
3 FACE F) 3 60°C
(A) CO, 370 pmol/mol 1.3
FACE CO, CO, 200 pmol/mol H,S0,-K,Cr,0,
FACE 70 m
CO,
FACE (LN, —
125 kg/hm?) (NN, 250 kg/hm?)
ALN ANN FLN FNN4
3 FACE (
[20] )
1.2
2012 1.4
ALN ANN FLN FNN 4 Excel 2007  SPSS 19.0
(0O~5cm 5~15cm) Duncan
(6 ) Origin 8.5
8 mm
2
2.1 FACE
2 CO, 9
5.73%
2000 250 53 um CO, ()]
CO, 9 (0~15cm)
143 gkg
60 ¢ (251)C 1%
R1 BRES CO, REMTEHLIRERA M
Table 1 Effects of long-term elevated CO, on characteristics of rice soils
CO, N
(cm) (g/em’) (mm) (g/kg) C/N (g/kg)
A LN 0~5 1.06 £0.01 1.51£0.19 15.78 £ 0.84 10.37 £ 0.45 1.53 £0.15
5~15 1.19£0.02 1.85£0.13 13.12 £ 0.57 12.32+£2.05 1.13+£0.20
F LN 0~5 1.08 £0.02 1.23£0.18 17.74 £ 0.30 11.44 £ 0.69 1.60 £0.09
5~15 1.25+£0.02 1.82 £ 0.03 14.34+£0.83 11.70 £ 1.13 1.35+£0.04
A NN 0~5 1.06 £ 0.02 1.28 £ 0.06 15.19£0.43 9.64 £0.78 1.51 £0.18
5~15 1.17£0.03 1.55£0.18 13.39£0.39 9.94 £0.20 1.28 £0.02
F NN 0~5 1.02 £0.02 1.15£0.09 16.51 £0.70 11.47+24 1.60 £ 0.40
5~15 1.18 £0.02 1.63 £0.05 14.59 £ 1.05 9.30£0.76 1.57 £0.02
A (%) 1.26 -5.73 8.68 2.75 741
P CO, ns ns 0.01 ns ns
N 0.03 0.04 ns ns ns
<0.01 <0.01 <0.01 ns ns
CO, XN ns ns ns ns ns

A=(F-A)Ax100% ns
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Fig. 1 Composition of aggregates under different treatments
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CO, 5~ (P<0.05)
15cm 11.47% (P<0.001) CO, N
20.60% (P<0.05) 5~15cm (P<0.001)
2.3 FACE 2.4 FACE
( 2)
0~5cm ( 3 0~5cm
( CO, 10.66 ~
~ cm . g/Kg . 0~ . 0
) 5~15 12.37 g/k 65.37% ~ 76.72%
5~15cm
(5.04 ~ 5.55 g/kg) 232 ~
CO, 0~5cm 3.87 g/kg) (0.63 ~0.73 g/kg)
12.62% 11.29% CO, 0~5cm
(P<0.01) 0~5cm
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Fig.2 Concentrations of SOC in aggregates under different treatments
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Fig. 3 Contents of SOC in aggregates under different treatments
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x2 PRES COREXMHELIE (0~15cm) ARKEHEESE I

Table 2 Effects of long-term elevated CO, on storage of organic carbon at 0 — 15 cm soil depth

CO, N >2 000 um 2 000 ~ 250 um 250 ~ 53 um <53 um
A LN 6.26 £ 0.24 10.02 £ 0.07 6.35+0.31 1.43 £ 0.04
F LN 6.25+0.17 9.69 + 0.08 6.89 +0.05 1.52+£0.10
A NN 429+0.12 9.71+0.14 6.21 £1.29 1.30 £0.29
F NN 4.86 +£0.01 8.78 £ 0.06 7.57+0.83 1.24 £0.23
A (%) 5.36 -6.41 15.09 1.47
P CO, ns <0.01 0.04 ns
N <0.001 <0.01 ns ns
CO, XN ns 0.01 ns ns
6.41% (P<0.01) CO,
15.09% (P<0.05) Cc/N [l
26.89% (P<0.001) (271 (28]
6.22% (P<0.01) CO, ®
(0~15cm)
(P=0.01)
[29-30]
5~15cm >53 um
CO, 9 CO, 5~15cm
CO, (0~5cm) 5~15cm CO,
1ol 5~15cm
CO,
[31]
CO, 9
Co, [23]
CO,
(22-23] Maysoon Charles?”! (331
(24 FACE e (<53 um) 341
CO,
CO,
0~5cm CO, 9
0~5cm (>250 pm)
(250 ~ 53 pm) 351
51 FACE
0~5cm BSI Angers 7] e

[26] CO, N C N
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Effects of Elevated CO, on Soil Aggregation and Soil Organic
Carbon Allocation in a Rice Paddy Field

XU Qiaol’z, ZHU Jian-guol*, ZHU Chun-wu', LIU Gangl, ZENG Qingl
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on dry and wet sieving sequences, water-stable aggregates were separated from bulk soils sampled at
Chinese FACE (Free-air CO, enrichment) Platform. The experiment was set as two main treatments: atmospheric CO, and
elevated CO, and two sub-treatments: low amount of nitrogen fertilizer (LN) and normal amount of nitrogen fertilizer (NN). The
effects of elevated CO, on soil aggregation, soil organic carbon contents (SOC) in aggregates were studied and analyzed. It
showed that after 9 years, elevated CO, increased soil organic carbon by 1% per year. At the 0 — 5 cm soil depth, macroaggregates
(>250 pm) tended to break down and thus forming more microaggregates (250 — 53um ) (27.49%, P = 0.05) under elevated CO,;
NN decreased the amount of large macroaggregates (>2 000 um) of 5 — 15 cm soil by 20.60% (P<0.05). Elevated CO, had a
positive effect on SOC in microaggregates (31.30%, P<0.05), and a negative effect on SOC in small macroaggregates (2 000 —
250 pm) (9.67%, P<0.01) at 0 — 5 cm soil depth; the interaction effect of CO, and N had a trend to enhance such changes.
Elevated CO, increased SOC of large macroaggregates (26.44%, P = 0.05) and decreased SOC of small macroaggregates (6.83%,
P<0.01) at the 5 — 15 cm soil depth; NN decreased SOC in large macroaggregates at 5 — 15 c¢m soil depth by 30.19% (P<0.001);
the interaction effect of CO, and N decreased SOC in macroaggregates. Elevated CO, decreased the storage of SOC in small
macroaggregates (6.41%, P<0.01) and increased the storage of SOC in microaggregates (15.09%, P<0.05) of surface soil (0 — 15 cm);
NN decreased the storage of SOC in macroaggregates; the interaction effect of CO, and N decreased the storage of SOC in small
macroaggregates (P<0.05).

Key words: Elevated CO,, Aggregate separation, Organic carbon, Paddy soil
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