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Effect of planting patterns on organic carbon and soil aggregate composition
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Abstract: A field experiment was conducted to investigate the effect of long-term continuous cropping cotton on or-
ganic carbon and soil aggregate composition in Manas River oasis. Five patterns were conducted, including continuous
cropping cotton, corn rotation, soybean rotation, cormn and soybean intercropping and no-tillage. The results showed that
the size distribution of soil mechanical aggregate stability was the highest for those between 53 and 250 pm, accounting
for 39% ~ 53% , while that of the water-stable aggregates was the lowest. The mechanical aggregate stability size of
> 250 pm showed significant difference among planting patterns, with an order of soybean rotation > corn rotation > no-
tillage > continuous cropping cotton > corn and soybean intercropping. Soil aggregate index of soybean rotation and corn/
soybean intercropping decreased by 18.7% and 15.6% in early spring, respectively. The contents of soil aggregate or-
ganic carbon and microbial biomass carbon are mainly in the size of > 250 pum, being higher than that in microaggregate .
The content of soil organic carbon showed an order of soybean rotation > corn rotation > continuous cropping > no-tillage >
corn and soybean intercropping. Compared with rotation patterns, soybeans and corn rotation showed positive effect on
stable aggregate formation, which can be used as a reasonable short — term crop rotation patterns.
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Table 1  Physical and chemical properties of soil

oK HE LR AL S &8
Water content Volume-weight pH Conductivity Organic matter Total phosphorus Total potassium
/% /(grem™?) /(ms+cm™") /(g-kg™") /(gkg™) /(gkg™")
15.10 1.59 7.95 0.27 6.60 0.57 22.68
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Table 2 Size distribution of soil aggregates under different cropping patterns

. > 250pm 53 ~250pm < 53pm
TP 5
Cropping patterns B ®E HE T HE T

Spring Autumn Spring Autumn Spring Autumn
CM 22.7¢ 29.0ab 51.3a 49 .4a 26.0a 21.6b
YL 30.1a 31.2ab 40.0c 43.1c 30.7a 25.8a
DL 26.2b 34.0a 47.6ab 39.2d 26.1a 26.7a
YDJ 19.9d 28.5b 53.6a 48.1ab 26.5a 23.4ab
XX 22.2¢ 29.5ab 49.6ab 45 .3be 28.1a 25.3a

T AN PR RN [ R A S 2 (1] 28 5 08 B /K (P <0.05) 0 Tl

Note: Different letters indicate significance at P < 0.05 level, The same below.
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Table 3 Contents of water-stable aggregates and K1 under different cropping patterns

Rl AL >250 pm 53 ~ 250 ym <53 pm PTRLAE L (Epr)
Cropping 5% "E K% ®E 5% "Z 5% "E
patterns Spring Autumn Spring Autumn Spring Autumn Spring Autumn

CM 33.1ab 50.4a 31.0a 23.4a 35.9ab 26.2b 66.9 49.6
YL 54.0a 45.9a 23.7a 20.7a 22.3b 33.4b 46 54.1
DL 24.5h 43 .2a 16.7a 23.3a 58.8a 33.5b 75.5 56.8
YDJ 24.8b 40.4ab 21.3a 19.1a 54.9a 40.5ab 75.2 59.6
XX 37.3ab 23.5b 20.3a 25.2a 42 .4ab 51.3a 62.7 76.5
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Fig.1 Contents of aggregate-associated soil organic carbon under

different cropping patterns
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Fig.2  Microbial biomass carbon under different cropping patterns
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