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Sciences, Beijing 100049, China; 4. Longkang Farm of Anhui Province, Huaiyuan, Anhui 233426, China)

Abstract: [ Objective] As farming mechanization is developing rapidly in agriculture, more and more large-sized farming
machines are running in farmlands, bringing high pressure onto the soils and making them higher in soil bulk density, and
consequently lower in water and air permeability, which eventually lead to lower crop yields. Rotation with cover crops that have
taproots going deep into the soil is believed to be an effective measure to improve soil structure and alleviate soil compaction.
However, cover crops vary in adaptability to soil compaction with climate and soil properties. The objectives of this study were to
investigate responses of cover crops different in species (modes) to soil compaction, and to verify which one is the best to adapt to
soil compaction relative to region. [ Method ] A field experiment, laid out in a field of Vertisol in the Longkang Farm of Anhui,
was designed to have two treatments different in soil compactness (not compacted vs compacted) and four cover crop treatments
(Fallow, Alfalfa, Oil Rape, Radish + Hairy Vetch intercropped). Soil bulk density, penetration resistance, shrinkage behaviors, and
cover crop root systems were measured and analyzed for characterizing response of the root systems of the cover crops to soil
compaction. [ Result] Results show that in the compacted treatment, soil bulk density in the 0~30 cm topsoil layer (P<0.05) and
soil penetration resistance in the 0~27.5 cm and 37.5~45 cm soil layers was significantly higher (P<0.05), and soil shrinkage
behavior in the 0~20 cm soil layer was altered, relative to those in the non-compacted treatment. Besides, in the compacted
treatment, Alfalfa, Oil Rape and Radish+Hairy Vetch was lower in root dry weight density in the 0~50 cm soil layer, but higher in
root specific surface area; Radish+Hairy Vetch was higher in average root dry weight density, root volume density and root length
density in the 50~70 cm soil layer than Alfalfa and Oil Rape, indicating that Radish+Hairy Vetch was higher than Alfalfa and Oil
Rape in root penetration capability. In the compacted treatment, in terms of coverage and shoot biomass, the cover crops exhibited
an order of Radish+Hairy Vetch intercropping>QOil Rape>Alfalfa. Compared with the cover crops in the non-compacted treatment,
Alfalfa, Oil Rape and Radish+Hairy Vetch in the compacted treatment was 62.5%, 67.6% and 15.8%, respectively, higher in shoot
biomass and 61.4%, 57.7% and 47.8%, respectively lower in root biomass. [ Conclusion] In conclusion, the root systems of
Alfalfa, Oil Rape and Radish+Hairy Vetch respond differently to soil compaction. Radish + Hairy Vetch intercropping is the most
adaptable to soil compaction.

Key words: Soil compaction; Soil structure; Root growth; Root penetration; Radish; Hairy Vetch
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Fig. 1 Soil bulk density (a)) and penetration resistance (b)) relative to soil layer and soil compactness
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Table 1 The saturated void ratio (e,), residual void ratio (e,), fitting parameters (x, p, q) of soil shrinkage curves, correlation coefficient
(1) and root mean square errors (RMSE) relative to soil layer and soil compactness (C) treatments

iy} W

e e x p q r RMSE

Treatments Depth / cm
0~10 0.87Aa 0.57Aa 1.38Aa 29.39ABa 0.21Aa 0.995 0.007
AN 10~20 0.70Ca 0.45Ba 1.60 Aa 21.48Ba 0.15Aa 0.996 0.005
Non-compacted 20~30 0.72Ca 0.41Ba 1.64Aa 84.00Aa 0.22Aa 0.990 0.010
30~50 0.82Ba 0.35Ca 243 Aa 7.83Ba 1.83Aa 0.992 0.013
0~10 0.70Ab 0.36Ab 1.80Ab 29.48Aa 0.28Aa 0.992 0.009
JE52 10~20 0.59Ab 0.32Ab 1.90Ab 32.00Aa 0.16Aa 0.994 0.007
Compacted 20~30 0.64Ab 0.35Ab 1.82Aa 34.50Aa 0.22Aa 0.992 0.009
30~50 0.76Ab 0.34Aa 2.67Aa 7.39Aa 1.45Aa 0.991 0.013

TE: AR KRE 5 BRI R S AL BN ] 2O R 2 ) 22 57 3% ((P<0.05); AF/NG FEHRRA W L2 R AR R A i 2
(8] 22 5P 8.3 ( P<0.05 ). Note: Different uppercase letters in the same column indicate significant difference ( P<0.05 ) between soil layers
and plots different in soil compactness; Different lowercase letters in the same column indicate significant difference ( P<0.05 ) between plots
different in soil compactness the same in soil depth.
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Fig. 2 Soil shrinkage curve relative to soil layer and soil compactness ( Dots mean measured values and lines fitted values. )
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Fig. 3 Variation of soil shrinkage coefficient (a)) and maximum slope gradient (b)) relative to soil layer and soil compactness
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Fig.4 Root dry weight density, root volume density, root length density and root specific surface area of the cover crops relative to soil

compactness
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Fig. 5 Coverage of cover crops relative to compactness and cover crop treatment, Spot figure (a)) and Statistics figure (b))
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