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Table 1 Applied amounts of N, P and K under different tillage
patterns

N (kg/hm?)  P,0s (kg/hm?)  K,O (kg/hm?)

1389¢
248.4b
143.1¢
383.7a

1773 ¢ 68.4c
2553 b 13590
351.5a 143.1b
249.5b 172.5a

P<0.05

2.2
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Table 2 Soil physical properties of paddy fields under different
tillage patterns

(g/em’) (g/kg) (g/kg)
1.18 b 556.1a 370.9 a

1.27 ab 521.6 ab 304.4b
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Table 3  Soil chemical properties of paddy fields under different tillage patterns

pH
(g/kg) (mg/kg) (mg/kg) (mg/kg)
6.2 ab 27.5a 1953 a 22.9 ab 85.1b
6.3a 24.9 ab 1754 a 28.6 ab 119.5 ab
5.5b 17.7b 101.9b 22.6b 78.3b
6.0 ab 22.8 ab 144.8 ab 48.0 a 143.1a
2.4
4
62.8% 3
44.7% 50.0% 22.2% 22.2%
14.4%
x4 TRHERABHLIIED. MEALREE(mgky)
Table 4 Soil secondary element and microelement contents of paddy fields under different tillage patterns
3006.5 ab 148.6 a 18.7 ab 1.80 ab 1.10a 0.18b
3009.8 a 1248 a 14.1b 2.15a 1.15a 0.27a
1117.3 ¢ 1309 a 21.4a 1.55b 0.94a 0.22 ab
1663.6 be 158.5a 16.6 ab 1.91 ab 0.94a 0.22 ab
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1 3 60 000
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T Fig. 2 Crop outputs under different tillage patterns
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Fig. 1 Rice yields under different tillage patterns
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Effects of Tillage Patterns on Physical and Chemical Properties
of Paddy Soils and Economic Efficiency

DONG Jian-jiang', SHAO Fu-wen', ZHANG Lin* JIANG Chao-giang®, ZU Chao-long®

(1 Anhui Provincial Tobacco Company, Hefei 230022, China; 2 Tobacco Research Institute, Anhui Academy of Agricultural
Sciences, Hefei 230031, China)

Abstract: To investigate the effects of different tillage patterns on physical and chemical properties of paddy soils and crop
economic efficiency, soil and crop yields were investigated and analyzed under four typical tillage patterns (single-cropping rice,
rice-oilseed rape rotation, wheat-rice rotation, and tobacco-rice rotation) in Chizhou of southern Anhui Province. The results
showed that compared with single-cropping rice, soil water contents under rotation systems were reduced significantly. Soil bulk
densities under the wheat-rice rotation and tobacco-rice rotation were increased significantly, while soil porosity was decreased
significantly. Soil organic matter and available nitrogen contents under the wheat-rice rotation were reduced by 35.8% and 47.8%,
respectively. Soil available potassium and phosphorus contents under tobacco-rice rotation were increased by 68.2% and 109.5%,
respectively. The crop outputs under rice-oilseed rape rotation and tobacco-rice rotation were increased by 35.3% and 155.5%,
respectively. To improve soil bulk density and soil porosity under crop rotation, organic fertilizer and straw residue incorporation
should be increased. pH decline should focus on wheat-rice rotation, and the application of phosphate and potash fertilizers
should be reduced in late rice planting under tobacco-rice rotation. These results indicate that rice-oilseed rape rotation and
tobacco-rice rotation are the optimal tillage patterns to preserve soil quality, promote sustainable agricultural ecosystem and
agricultural production in southern Anhui Province.

Key words: Tillage patterns; Paddy field; Crop rotation; Soil physical and chemical properties; Soil fertility



