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Characteristics of surface soil macro aggregates under different land use patterns

Su Fang-li'"'*, Zhao Guang-hui', Wang Tie-liang'*, Li Hai-fu'*, Li Yi-ming'
(1.Shenyang Agricultural University Institute of Water Conservancy, Shenyang 110161, China;
2.Liaoning Shuangtai Estuary Wetland Ecosystem Research Station, Panjin 124112, China)

Abstract: The content of soil aggregates can be used to characterize the stability of soil structure and reflect the
change trend of soil quality. In this study, the effects of 4 kinds of land use, namely, wetland, woodland,
farmland, and grassland, on soil aggregate content and stability were analysed in the 0—20 cm soil layer, and
the spatial heterogeneity of large particle size aggregates was analysed to simulate the distribution by spatial in-
terpolation. The results showed that the destruction rate of farmland soil aggregates was the maximum at
46.98% , but that of woodland was the minimum at 26.36%. On the basis of the content of soil water stable ag-
gregate, and mean weight diameter and geometric mean diameter of aggregate particles, the strength of soil
structure stability was found to be wetland > woodland > farmland > grassland; all 4 kinds of land use resul-
ted in significant differences in soil aggregate stability (P<C0.05), and the difference between the wetland and
grassland was the most significant. Wetland soil structure was the best, followed by woodland and farmland;
grassland showed the least stable soil structure. The results of this study can provide a reference basis for the e-
valuation of desertification degree and zoning management in the Liaohe River basin.

Key words: middle and lower reaches of Liaohe River; land use; soil large aggregate; water stability; space dis-
tribution
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Table 1 Effect of land use patterns on soil aggregate content (% ) with different particle size (dry sieve)

4 Hb R H KA R AKK 42 Macro aggregate size

Land use >5 mm 2~5 mm 1~2 mm 0.5~1 mm 0.25~0.5 mm <C0.25 mm
FRHL Woodland 20.8746.76b 15.66£2.67b 5.30£0.36a 9.17£0.92a 9.67+£8.96a 60.77+3.07b
S Grassland 11.7343.30b 12.46+6.61b 5.40+3.07a 10.3944.46a 6.3441.68a 47.16+17.70c
& H Farmland 20.90+4.61b 18.56+3.30ab 7.24+1.92a 13.31+3.91a 7.83+3.06a 69.41+4.75ab
T2 Wetland 40.5247.42a 24.104+3.18a 7.48+£1.76a 11.18+3.72a 5.29+2.65a 88.95+1.32a

T« [ G0 R /NG 5 B R AN ) b ) D7 oK) 22 e e 35 (P <C0.05) . I,

Note: Different lowercase letters within the same column indicate significant differences among different land use patterns at the 0.05 level; similarly

for the following tables.
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Table 2 Percentage (%) of soil water stability in different land use patterns (wet sieve)

+ 3 R H KM AR 4R Macro aggregate size

Land use >5 mm 2~5 mm 1~2 mm 0.5~1 mm 0.25~0.5 mm <C0.25 mm
FRHL Woodland 7.43+2.44b 8.95+2.96a 6.354+1.99a 10.78=+2.05a 11.234+6.43a 44,75+2.07ab
HH Grassland 6.53+3.87b 6.38+3.99a 3.7542.26a 6.7941.61a 5.6740.79a  29.12+12.18b
& H Farmland 6.42+4.33b 6.04+1.75a 5.74+2.71a 10.37+4.14a 8.22+2.49a 36.80+4.89b
B Wetland 20.15+5.81a 12.00£5.13a 5.5342.49a 9.98+4.97a 9.71+1.87a 57.39+11.04a

IKARPE R AR & it A 22 5% W3 (P <C0.05) ., Mk
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Table 3 Stability index of soil large aggregate

4 1 ) ] B2 4 LT B AR GMD/mm P E i A MWD/ mm

Land use W PAD/ % F 0% Dry sieve B0 Wet sieve Fifi Dry sieve YT Wet sieve
FRHL Woodland 26.3643.22c 0.7140.24b 0.35+0.11ab 2.93+0.87ab 2.33+1.22b
Hh Grassland 38.25+5.15b 0.59+0.14c¢ 0.2740.16b 2.61+1.24b 2.25+1.36b
4¢ H Farmland 46.98+4.96a 0.68+0.17b 0.33£0.18ab 2.87+0.94ab 2.28£0.69b
12 Wetland 35.484+3.67b 1.02+0.31a 0.6740.34a 3.4940.79a 2.87+1.58a

H > >0, {2 GMD JB b B % T H e +
H AR 7 3 (P <<0.05) , Wit 9 0 b i 2 8 T R Ml (P <<
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Table 4 Statistical characteristics of the quality percentage of water stable soil large aggregate size composition

WKME fw/AME PHE Rl K-SKKE " RE R
+ Hi R . el HEeH HERH TR ]
Max./ Min./ Mean/ Standard K-S check ZH Optimum
Land use ) Co C+C C/C+C A/m
% % % difference value R* model
M R
49.13 35.36 42.27 4.82 0.68 4.17 25.39 0.16 300 0.01
Woodland exponential
T BRIE
34.11 27.17 28.44 3.68 0.54 2.61 13.45 0.19 290 0.03
Grassland spherical
A H ) =20
41.83 28.97 35.38 3.85 0.63 1.36 14.02 0.10 350 0.51
Farmland Gaussian
BT BRIE
65.81 53.51 59.88 4.86 0.82 3.50 12.29 0.28 600  0.01
Wetland spherical
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I 3 L 45 2 18] 4 (B 25 0 01 5 XA [ 4 3 ) O
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