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Effects of no-tillage on soil water content and physical properties of spring corn fields in sem-
iarid region of northern China. YU Hai-ying'*, PENG Wen-ying’, MA Xiu', ZHANG Ke-li'
('School of Geography, Beijing Normal University, Beijing 100875, China; *College of Resources
and Environmental Sciences, Sichuan Agriculiural University, Ya’ an 625014, Sichuan, China;
*Department of Land Resources and Real Estate Management, Capital University of Economics and

Business , Beijing 100070, China). -Chin. J. Appl. Ecol. ,2011,22(1) : 99-104.

Abstract; Field experiments were conducted in 2006-2008 to study the effects of no-tillage on the
spatiotemporal dynamics of soil water content and related soil physical properties in spring corn
fields in Beijing region during growth season. In study period, the water storage in 0—100 cm soil
layer in tillage and no-tillage treatments had the same variation trend with time and precipitation
but the water storage at different time periods and under different precipitations was 2. 7% -30. 3%
higher in no-tillage treatment than in tillage treatment. When the precipitation was relatively abun-
dant, the increment of soil water storage was somewhat increased, but no-tillage was still worth to
be popularized in the regions relatively deficit in precipitation. Under no-tillage, the average water
storage in 0—100 cm soil layer during the three growth seasons in 2006-2008 was 3. 4% —12. 8%
higher than that under conventional tillage, and the increment of the water storage in 0-20 c¢m and
80-100 cm soil layers under no-tillage was higher than that in intermediate layer, with the highest
increment reached 22. 2% . No-tillage improved soil water-holding capacity and water use efficiency
via decreasing soil bulk density, increasing soil porosity, and promoting the formation of soil water-
stable aggregates, and thereby, promoted crop yielding. After 3 years no-tillage, the soil water use
efficiency and spring corn yield were increased by 13.3% and 16.4% , respectively, compared
with those under conventional tillage.

Key words: no-tillage; soil water content; soil physical property; spring corn.
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Fig.1 Change of soil water storage within 0—100 cm soil layer

with crop growing and precipitation.

NT. %k No-tillage; CT: F##F Conventional tillage. “FIF] The same be-
low.
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Table 1  Soil bulk density, porosity and the ratio of soil
particle, water and air in the no-tillage and conventional
tillage treatments

LA(IEN RE

BALBRE  EAR O WAR S AR

Tillage Bulk density Total Ratio of Ratio of Ratio of
pattern (g-em™)  porosity  soil particle soil water soil air
(%) (%) (%) (%)
NT 1.3 50.1 49.9 25.7 24.4
CT 1.4 48.7 51.3 23.7 25.0

NT. %#k No-tillage; CT: E#E Conventional tillage. FIA] The same below.

x2 GHMBEMEFETLIES2S mm ARGEE

Table 2  Content of soil water stable aggregate ( >0.25
mm) in the no-tillage and conventional tillage treatments
(%)

(TN 0.25 ~ 0.5~ 1~ >2 mm
Tillage pattern 0.5 mm 1 mm 2 mm

NT 0.87 0.79 0.29 0.30
CcT 0.29 0.11 0. 06 0.04
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Fig.2 Soil water content during growing seasons in the no-tillage and conventional tillage treatments.
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ig.3  Precipitation in different growth stages of spring corn
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Table 3 Variation of soil water content with growth stage in the no-tillage and conventional tillage treatments ( % )

AR BB +ERE 2006 2007 2008
Growth stage Soil depth
(em) CT NT cT NT CT NT
AT 0~10 10. 8ab 12.5a 12.2b 14. 8a 12.9b 16. 5a
Early growth stage 10 ~20 14.2a 15. 0a 14. 5ab 15.9a 15. 5ab 16. 7a
20 ~30 14.9a 14. 8a 14. 3ab 15. 1a 15. 1ab 16. 6a
30 ~40 16. 2ab 14.5a 14. 8a 14.9a 15. 0ab 16. 4a
40 ~60 15. 4a 13. 5ab 13. 9ab 14.5a 13. 8ab 15.4a
60 ~ 80 14. 8a 14.7a 14. Oab 15. 8a 11.5b 15.3a
80 ~ 100 16. 9a 16. 9a 15. 5ab 17.5a 12.0b 16. 1a
0 ~100 14.7a 14. 6a 14.2b 15.5a 13.7b 16. 1a
A 0~10 13.9b 16.5a 13. 1b 15.9a 15. 2ab 16. 7a
Middle growth stage 10 ~20 15. 7ab 17.4a 16. 6ab 17. 8a 16.2a 17.2a
20 ~30 16.7a 16. 8a 14. 6b 17.2a 16.3a 16.9a
30 ~40 16. 5ab 17. 1a 16. 5a 17.0a 15. 6ab 17.2a
40 ~ 60 16. 1ab 17. 2a 15. 5a 17.3a 15. 8ab 18.7a
60 ~ 80 16. 5ab 18. 3a 16. 1a 18.3a 15.2b 17.9a
80 ~ 100 17. 5ab 19.3a 17. 4a 19. 0a 15.1b 18.2a
0 ~100 16. 1ab 17.5a 15.7b 17.5a 15.6b 17.5a
AEREM 0~10 14.9a 15. 6a 17. 4a 17. 8a 20. 6a 21.2a
Later growth stage 10 ~20 16. 4a 16. 5a 18.3a 17.7a 19.9a 21. 1a
20 ~30 16.2a 16.2a 17.8a 17.9a 19. 8a 19. 5a
30 ~40 16. 6a 15.9a 15.5b 17.3a 18. 7ab 19. 6a
40 ~ 60 16. 6a 15.9a 14. 3ab 15. 4a 20. 1a 19. 6a
60 ~ 80 17. 4a 16. 7a 11. 4ab 12.8a 19. 6a 20.1a
80 ~ 100 18.5a 18. 1a 12. 5ab 14.0a 19. 3a 20. 1a
0 ~100 16.7a 16. 4a 15.3a 16. 1a 19.7a 20.2a

F PSR/ INE g 2 7n AH R AR 40 A0 [R) 1= 2 ) Ab B JB] 9 25 /K i 22 57 8.3 (P<0. 05) Different small letters meant significant difference at 0. 05 level

between the no-tillage and conventional tillage treatments in the same year and the same soil layer.
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