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Table 1 Eigenvalues and proportions of variance
(PC) PV(%) CPV(%)
1 4.376 62.521 62.521
2 1.428 20.397 82.918
3 0.763 10.897 93.815
4 0.308 4.397 98.212
5 0.091 1.303 99.515
6 0.021 0.295 99.811
7 0.013 0.189 100.000
PV CPV
PC1 PC2
[21] 2
PCI
PC2
PCl1
04 r
0.0 . ‘.MN LN .
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Fig.2  Factor loading distributions of soil fertility indexes in

PC1 and PC2

PC2

0~20cm

4
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*2 BINNEIMESENSES
Table 2 Principal component scores and comprehensive principal
component scores

[22]

0.631

PCI PC2 (F)
1( ) —-0.135 1.386 0.198
2( ) 1.082 0.579 0.795
3( ) —-0.050 0.153 0.000
4( ) 0.469 1.647 0.629
5( ) —-1.354 0.084 —-0.829
6( ) 0.468 -0.799 0.130
7( ) 1.754 -1.032 0.886
3( ) —-0.167 -1.394 —-0.389
9( ) —-0.649 -0.030 -0.412
10( ) -1.418 -0.594 —-1.008
x3 LTEFRSBHEZERXS
Table 3 Hierarchy of soil nutrient fertility
F
[0.255,0.886] 0.631 2,47
[-0.376,0.255] 0.631 1,3,6
[-1.008,-0.376] 0.631 5,8,9,10
2.2
2.2.1 3
3
59.12% ~ 78.71% (P<0.05)
8.81% ~ 14.15%
0~5cm  5~10cm
(P<0.05)

25.5% 20.0%

(P<0.05)
10 ~20 cm
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Fig. 5 Relationship between mass proportion of macro-aggregates (A), MWD/GMD (B) and F values
10 ~20 cm
Pearson ( 4
(P<0.05)
(P<0.05) 0~5cm
(P<0.05)
MWD GMD
Pearson (5 0~20cm MWD
5~10cm GMD
(P<0.05) GMD
MWD
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Table 4 Correlation coefficients between mass proportion of aggregates and fertility indexes
0~5cm 0.822%* 0.776™ 0.837" 0.626 0.522 -0.022 0.422
-0.793" -0.797" -0.801" -0.708" -0.511 0.068 ~0.503
—0.148 0.000 —0.168 0.181 ~0.074 —0.128 0.193
5~10cm 0.779” 0.822" 0.693" 0.491 0.374 0.129 0.274
—0.648" -0.822" —0.604 —0.557 -0.370 —0.105 —0.481
~0.285 0.007 —0.194 0.152 -0.005 -0.052 0.466
10 ~20 cm 0.644" 0.783" 0.515 0.547 0.088 0.035 0.032
—0.448 -0.673" -0.311 -0.579 0.003 ~0.033 ~0.348
—0.242 ~0.050 ~0.281 0.171 —0.155 0.004 0.605
* P<0.05 ok P<0.01
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Table 5 Correlation coefficients between MWD, GMD and fertility indexes
0~5cm MWD 0.478 0.402 0.697" 0.486 0.371 —0.336 —0.087
GMD 0.690" 0.606 0.768™ 0.509 0.479 -0.070 0.198
5~10cm MWD 0.487 0.477 0.453 0.202 0.204 0.042 -0.244
GMD 0.740" 0.675" 0.640" 0.335 0.301 0.134 -0.019
10 ~20 cm MWD 0.692" 0.778" 0.610 0.483 0.202 0.099 —-0.026
GMD 0.691" 0.725" 0.611 0.373 0.170 0.078 —0.189
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Research on Relationship Between Soil Nutrient Fertility and
Aggregation of Fluvo-aquic Soil Under Intensive Cultivation

ZHANG Xianfeng'?, ZHU Anning'", ZHANG Jiabao', YANG Wenliang', CHE Wei'

(1 State Key Laboratory of Soil and Sustainable Agriculture, State Experimental Station of Agro-Ecosystem in Fengqiu, Institute
of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: This study is to investigate the relationship between soil nutrient fertility and aggregate characteristics under
intensive cultivation. Soil organic matter, total and alkali-hydrolyzable nitrogen, total and available phosphorus, and total and
available potassium were selected for Fluvo-aquic soil in Fengqgiu County as fertility indexes to form nutrient fertility system. Soil
fertility was divided into three grades (first-, second- and third-grades) by principal component analysis. The results showed that
mass proportion of aggregates was ranked as macro-aggregate > micro-aggregate > the free silt + clay fraction under each kind of
fertility level. Compared to the third-grade fertility, mass proportions of macro-aggregates of the first-grade fertility in 0-5 cm,
5-10 cm and 10-20 cm layers increased by 25.5%, 20.0% and 18.5%, respectively, while those of the micro-aggregates
decreased by 54.3%, 43.5% and 33.6%, respectively. No significant differences existed in aggregate distributions between the
first- and second-grade fertility. Soil macro-aggregates and aggregate stability had significant linear positive correlation with the
F-measure from principal component scores, and had significant positive correlation with soil organic matter, total and alkali-
hydrolyzable nitrogen, but the correlation weakened with increase of soil depth.

Key words: Intensive cultivation; Fluvo-aquic soil; Nutrient fertility; Aggregation; Correlation
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