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Table 1 ~ Soil attributes and soil organic pools in soil aggregates sampled from cultivated horizon
WA AR AR A g 0 WARERUGRIE CLRIOR T gk R Me N
) Pl Hlik APl LAY
GELSN - - (H,0) B} -
wi(gke”) wi(mg-kg™) y/(Hs-em™) wi(mg-g)

HCM 5~8mm 194 0939 1525 17.10 2.67 206.34 565.85 558439  7.57 274.25 259  17.01 528 9.74
3~5mm 2.0l 0959 1624 17.80  2.69 209.27 584.39 5651.71 7.27 249.96 259 1755 565 1031
I~3mm 212 0995 1597 18.03  3.12 173.17 598.05 579024  7.38 237.82 231 1657 5.68 10.24

HPM 5~8mm 2.08 0948 16.19 19.57 3.29 208.54 680.98 643122 6.96 250.98 233 1743 559 10.51
3~5mm 232 0971 1497 2038  3.36 218.78 755.12 650732  6.86 278.30 252 17.10 553  10.04
I~3mm 236 0958 1505 2139 437 226.10 788.29 6566.83  6.84 287.41 2,65 1734 559 993

HCF 5~8mm 1.58 0.600 15.55 1503 2.52 144.63 462.44 4739.51 6.06 243.89 224 1729 566 10.19
3~5mm 1.58 0612 1592 1548  2.51 187.80 485.85 4776.59  6.04 276.28 192  17.01 566 1047
I~3mm 1.62 0643 1476 1596  3.05 182.44 523.90 4850.73  6.02 271.22 .76 17.17 435 9.44

DCM 5~8mm 1.61  0.888 14.03 1321 1.89 201.46 460.49 4583.41 7.95 449.33 13.12 1565 5.70 10.00
3~5mm 1.63  0.827 1493 1344 198 181.22 509.27 4685.85  7.90 524.22 12.12 1564 633 9.75
I~3mm 1.69 0861 14.53  14.05 1.92 215.12 575.61 4733.66 798 549.52 11.64 1536 745 10.73

DCF 5~8mm 136 0.797 14.01 1146 1.76 188.29 455.61 392195  8.10 542.43 1271 1559 6.79 10.66
3~5mm 143 0792 1495 11.69 159 208.54 492.68 410439  8.06 616.31 1190 1522 730 11.29
I~3mm 147 0812 1414 12,62 195 195.37 508.29 4329.76  8.02 623.39 11.87 1456 6.85 1041
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Fig. 1 Normal mean mass diameter (NMMD) of soil aggregates

in long-term application of fertilizers field
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Table 2 Correlation analysis between NMMD and soil attributes

NMMD  pH TN TP TK SOC POC DOC HWOC SCC  EC Ca Fe Mg Na
NMMD  1.00
pH 029  1.00
N 051 026  1.00
TP 0.60% 047  0.71**  1.00
TK 018 -052* 049 012  1.00
soc 038 051 096** 050  0.59*  1.00
POC 033 -0.59* 0.87* 035 047  095%*  1.00
DOC  0.68% 033 046  0.63* -012 035 025  1.00
HWOC  0.71%*%  -020 0.92% 0.66** 031 0.89%** 084** 062  1.00
scc 049 037 0.98% 0.63* 0.56* 0.98** 0.89%** 042  0.92**  1.00
EC 0.19  0.77%F -0.66%* -0.10 -0.73* -0.80% -0.77** 0.4  -044 -0.72%** 1.00
Ca 0.19  0.82%*% _0.66%* -0.03 -0.76% -0.81%* -0.79% 009  -049 -0.71** 095%%  1.00
Fe 001 -0.78%%  0.65%*%  0.07  0.73%% 0.80%* 077% -0.02 049  0.72%*% -0.96** -0.93* 100
Mg 023 0.73** 045 004 040 -0.61* -0.66** 017  -026 -0.52% 0.85%% 0.78%* -0.80** 1.00
Na 005 039 -034 003 00l -040 -046 016 -0.19 -035 049 039  -043 0.78*  1.00

* ok I RIEIRp <0.05, p<0.01 () REMKE
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Table 3 Eigenvalues, proportion and cumulative variance before

rotation and rotated of matrix

e Jrome
TG hEw RER . hER BB
LAF LAF
PO e e PO e ek

PC1 8.33 59.48 59.48 6.82 48.70 48.70
PC2 3.17 22.65 82.14 4.68 33.44 82.14

R4 EEANEEFHEERE

Table 4 Component matrix of before rotation and rotated

T e R AL R EAIH T AT

AT 1 FF 2 AT 1 H¥2 HEfit
pH -0.654 0.659 -0.827 0.227 0.862
™ 0.879 0.445 0.474 0.837 0.971
TP 0.351 0.837 -0.121 0.899 0.824
TK 0.665 -0.204 0.888 0.130 0.483
socC 0.970 0.223 0.657 0.693 0.991
POC 0.935 0.107 0.627 0.583 0.885
DOC 0.179 0.824 -0.234 0.797 0.711
HWOC 0.759 0.581 0.328 0.890 0.914
SCC 0.923 0.357 0.564 0.782 0.980
EC -0.911 0.338 -0.878 -0.180 0.944
Ca -0.906 0.328 -0.920 -0.179 0.928
Fe 0.907 -0.295 0.880 0.212 0.909
Mg -0.758 0.451 -0.602  -0.034 0.778
Na -0.490 0.282 -0.131 -0.066 0.319
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Fig. 2 Factor analysis of soil aggregate stability
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Influence factors of soil aggregate stability under disturbing of cultivation
and fertilization

LI Jiangtao', ZHONG Xiaolan®, ZHAO Qiguo’

1. School of Geographical Sciences, Guangzhou University, guangzhou 510006, China;
2. College of Informatics, South China Agricultural University, guangzhou 510642, China;

3. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

Abstract: Stabilized soil aggregate structure determines germination and rooting of cultivated plants and the ability of soil to store
carbon through physical protection. Therefore, it is very important for better understanding influence factors of soil aggregate stabil-
ity under human disturbance. Soil aggregates were sampled in five fields with long-term fertilization of organic manure and chemical
fertilizer on two type soils and correlation analysis, factor analysis and regression analysis were applied to study the relationship
between soil aggregate stability and soil organic carbon pools, selected soil chemical and physical properties. Results showed that
soil aggregate stability significant increased in soils with application organic manure comparing with soils appling chemical fertilizer.
Stability index of soil aggregate in soil derived from marine sediment was higher than that in soil derived from fluvial deposit. Result
of correlation analysis indicated that there was a significant correlationship between dissolved organic C, hot water extractable or-
ganic C (HWOC), total phosphorus and soil aggregate stability. Factor analysis showed that the first influence factor was soil chemi-
cal factor (F1), and the second influence factor was soil carbon pool factor (F2). F2 was the dominant factor influencing soil aggre-
gate stability in soil from fluvial deposit marine sediment, while F1 was the main factor influence soil aggregate stability in soil from
marine sediment. Results from regression analysis showed HWOC and Ca was the main factors influence soil aggregate stability in
this study.

Key words: soil aggregate stability; human disturbance; influence factor; factor analysis; regression analysis
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