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Effects of different tillage and fertilization modes on the soil physical and chemical properties
and crop yield under winter wheat/spring corn rotation on dryland of east Gansu, North-
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Abstract; Based on the 7-year field experiment on the dryland of east Gansu of Northwest China in
2005-2011, this paper analyzed the variations of soil moisture content, bulk density, and nutrients
content at harvest time of winter wheat and of the grain yield under no-tillage and conventional till-
age and five fertilization modes, and approached the effects of different tillage and fertilization
modes on the soil water storage and conservation, soil fertility, and grain yield under winter wheat/
spring corn rotation. In 2011, the soil moisture content in 0-200 cm layer and the soil bulk density
and soil organic matter and available nitrogen and phosphorus contents in 0-20 e¢m and 20-40 cm
layers under different fertilization modes were higher under no-tillage than under conventional till-
age. Under the same tillage modes, the contents of soil organic matter and available nitrogen and
available phosphorus were higher under the combined application of organic and inorganic fertiliz-
ers, as compared with other fertilization modes. The soil available potassium content under different
tillage and fertilization modes decreased with years. The grain yield under conventional tillage was
higher than that under no-tillage. Under the same tillage modes, the grain yield was the highest un-
der the combined application of organic and inorganic fertilizers, and the lowest under no fertiliza-
tion. In sum, no-tillage had the superiority than conventional tillage in improving the soil water
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storage and conservation and soil fertility, and the combined application of organic and inorganic

fertilizers under conventional tillage could obtain the best grain yield.

Key words: tillage mode; soil moisture dynamics; soil fertility; yield.
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Fig.1 Change of soil bulk density under different tillage and
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fertilizer treatments.
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Fig.2 Change of soil water content in 0-200 c¢m soil layer un-

der different tillage and fertilizer treatments.
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Fig.3 Changes of organic matter, available N, available P and available K in 0-40 ¢m soil layer under different tillage and fertilizer

treatments.
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Table 1 Crop yield under different tillage and fertilizer treatments
iD= AT KINE R EP S
Type of Fert- Winter wheat yield (kg + hm™) Maize yield (kg - hm™)
tillage ilizer 2006 2007 2008 2010 2011 Ty 2005 2009 Ty
Mean Mean
feGHIHE CK 1596.0bD  2254.5aA  2764.5bA  664.5¢B  1534.5dD 1762.8 7650.0a  3145.5dD 5397.8
Traditional N 1612.5¢dB  2314. 5aA 2944. 5abA 700.5becB  1650.0dD 2130. 4 8322.0a 4078. 5beBC 6200.3
tillage P 1704.0cdB  2332.5aA 3159.0abA  967.5beB  2332.5¢C 2382.0 8416. 5a 4032.0bcBC  6224.3
M 2184.0bcAB  2631. 0aA 3342.0abA  1222.5bB 2644. 5¢C 2404. 8 8283. 0a 3733.5¢CD 6008. 3
NP 2583.0abA  2668. 5aA 3780. 0aA 2808. 0aA 3301. 5bB 3028.2 8544. 0a 4503.0abAB  6523.5
NMP 2814. 0aA 2833. 5aA 3828.0abA  3283.5aA 3861. 0aA 3324.0 9078. 0a 4807. 5aA 6942.8
o BF CK 1848.9bAB  1782.0bB 1806. ObcB 510. 0cB 1513. 5dD 1492. 1 6238. 5¢B 1596. 0bC 3917.3
No N 1711. 4bB 2004. 0abB  2023.5bB 570. 0cB 1564. 5dD 1574.7 7261. 5beAB 1953. 0bC 4607. 3
tillage P 1803.0abB  2473.5aA 1602. 0cB 876.0bcB  2245.5¢C 1800. 0 7644.0bAB  2229. 0bBC 4936.5
M 2046. 8abAB  2485. 5aA 1975.5beB  1126.5bB 2530. 5hBC 2033.0 7705. 5abAB 3132. 0aAB 5418.3
NP 2462. 4aA 2511. 0aA 3027. 0aA 2349. 0aA 2559.0bB 2581.7 8028.0abA  3183.0aAB 5605. 5
NMP 2467. TaA 2580. 0aA 3010. 5aA 2760. 0aA 3502. SaA 28064. 1 8788.5aA  3475.5aA 6132.0

[RIZIARTE N KRB 85 3 3R 26 5% W3 (P<0. 05) FIHR 2.3 ( P<0. 01) Different small and capital letters in the same column indicated significant

difference at 0. 05 and 0. 01 levels, respectively.
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