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Effects of Different Long-term Rotation Patterns on Aggregate Composition and Organic

Carbon in Yellow Soil
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Abstract: The effects of rotation patterns on soil aggregate composition and soil organic carbon were studied in this paper in
order to setup rational rotation pattern in yellow soil based on a successive 23-year field experiment, in which three treatments
were chosen: maize monoculture system (MM), wheat (intercropping green manure)-maize rotation (WMR) and rape-maize
rotation (RMR). The results showed that >0.25 mm aggregates were the dominant component of the mechanically stable and
water stable aggregates with the proportion beyond 93.04% and 74.59% respectively. Compared with MM treatment, WMR and
RMR treatments significantly improved the contents of 5-2 mm, 2—1 mm mechanical stability aggregates and the contents of >5
mm, 5-2 mm water stable aggregates; WMR treatment significantly increased MWD (mean weight diameter) of water stable
aggregates by 50%; WMR and RMR treatments significantly decreased PAD (percentage of aggregate destruction) and Ey 1 (soil
aggregates unstable mass index) by 31.32%, 25.97% and 35.90%, 30.65% respectively. WMR treatment had the highest organic
carbon content in different size levels of water stable aggregates, and organic carbon contents in >5, 1-0.5, 0.5-0.25 mm
aggregates increased by 17.60%, 34.41% and 45.67% respectively compared with MM treatment. The contents of soil aggregate
organic carbon was mainly in >0.25 mm aggregates, higher than that in microaggregate (<0.25 mm). Rotation measures mainly

increased the contribution rate of organic carbon in >5 mm water stable aggregates, WMR and RMR treatments increased 23.18
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and 9.16 percentage points respectively compared with MM treatment. In summary, wheat (intercropping green manure)-maize

rotation can effectively improve the composition of soil aggregates, improve the stability of soil aggregates and organic carbon

content, thus, is a reasonable rotation pattern in the yellow soil of Guizhou.

Key words: Rotation pattern; Soil aggregate; Stability; Soil organic carbon
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Table 1 Composition of soil mechanical stable aggregates under different rotation patterns

Ak 3 S [ 28 (o W LA RS R 1 T 388 4 ik 4 0 (%)

>5 5~2 1~05 0.5~0.25 <0.25
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Table 2 Composition of soil water stable aggregates under different rotation patterns
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WMR 2623+2.55a 1693+ 1.77 a 1482+224a 1422+0.56b 11.50+£1.30a 16.29+0.10 a
RMR 14.60 + 2.45 ab 1445+2.75a 18.04 321 a 19.98+1.74a 1547+1.01 a 17.47+497 a
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Table 3  Effect of different rotation patterns on the stability index of soil mechanical stable/water stable aggregate
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Fig. 2 Distribution of soil organic carbon content in different
aggregate sizes under different rotation patterns

>5mm B5~2mm B2~1mm
100 H1~0.5mm 00.5~0.25mm B<0.25mm
90 -
801 iR
= 70 N
€ ol NN
3 5ol g
=
k= 40
30
20
10 - %
0 1 1

MM WMR
Kb

B3 ARREEXTARRELIEEIBRATTE
Fig. 3 Contribution rate of soil organic carbon in different
aggregate sizes under different rotation patterns
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