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Effect of Conservation Tillage on Soil Temperature, Water Content and Yield in
Arable Black Soil
LIU Shuang"*, ZHANG Xing-yi'
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Academy of Sciences, Beijing 100049, China)

Abstract: Conservation tillage is an effective technique for increasing crop yield in arid areas. The objective of this field ex-
periment was to compare the effects of three different tillage systems (no tillage, reduced tillage and conventional tillage) on
soil temperature, soil water content and crop yield in arable black soil region of Hailun County, Heilongjiang province from
2004 to 2009. The result showed that no-tillage with mulch (NT) and reduced tillage (RT) under soybean and corn rotation
system, the soybean yield in NT and RT averagely increased by 10% and 3.7% in 2004 and 2008, respeltively; decreased by
4.6% in 2006, and increased by 3.7% during three years. The yields were significantly different between NT, RT and CT
(P <0.05) in 2004 and 2008. Moreover, the corn grain yields reduced under NT and RT, separately. The yield under NT
was significantly different (P <0.05) compared with other tillage systems. Furthermore, NT could increase soil water content
in the topsoil of 0 ~ 15 ¢m and the soil water content in the furrow were higher than ridge. During the sowing period the soil
surface temperature was increased in the order of NT < RT < CT during three years and the NT soil temperature was 1. 62°C
and 2.76°C lower than that of RT and CT, respectively. The lower soil temperature under NT had no obvious effect on soy-
bean emergence; however, it had evidently impact on corn emergence and the growth in early periods.
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Table.1 Rainfall in growth periods and total
rainfall of every year from 2004 to 2009

[%% Fh 4 Rainfall/mm

p —
S T 5H 6 H~8H
Year
Total rainfall May June to July
2004 309.3 24.9 189.1
2005 569.2 51.2 289.6
2006 506.0 9.4 415.0
2007 392.0 124.6 177.0
2008 489.8 55.0 324.6
2009 477.9 12.6 424.7
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Different letters above columns indicated a significant
difference at P <0.05 according to F-test (o =0.05)
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Fig.1 Soybean yield of NT, RT, and CT tillage
systems in 2004, 2006 and 2008
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Fig.2 Soybean yield of NT, RT, and CT tillage
systems in 2005, 2007 and 2009
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Fig.3 Soil water content in the topsoil of 0 ~ 15 cm under different tillage systems at ridge and furrow
in 2004 and 2006 ( Vertical bars represent LSD 0. 05 at each sampling date)
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Table 2 Soil water content in the topsoil of 0 ~15 cm under different tillage systems at
ridge and furrow in 2005, 2007 and 2009
+ AT E K i Soil volumetric water content/ %
MY HEEHSHE D) Date:0 d 15 d 354 45 d 65 d 150 d
Year Tillage e &0 £l 2B B 2B G & B 2B Es) E0)
Ridge Furrow Ridge Furrow Ridge Furrow Ridge Furrow Ridge Furrow Ridge Furrow
NT 31.1a 34.2a 29.6a 33.3a 25.9a 29.3a 32.2a 36.5a 18.6a 22.7a 42.7a 36.3a
2005 RT 29.5a 30.0b 30.4a 32.1a 27.6a 29.7a 34.5a 31.5a 18.1a 23.1a 35.7b 34.0ab
CT 28.3ab 31.7b 29.1a 32.3a 24.5a 27.4a 31.0a 34.4a 16.6a 24.8a 36.9b 34.9a
NT 30.8a 32.9a 33.6a 31.2a 33.2a 32.5a 27.0a 26.0b 25.3a 26.6a 24.2a 25.8a
2007 RT 27.0b 26.1b 29.4b 28.5ab 30.4a 31.4a 29.2a 33.9a 23.2b 25.6a 20.1b 20.8b
CT 23.8¢ 27.4b 26.4c¢ 29.6a 27.1a 28.7ab  26.7ab 33.1a 21.0c¢ 24.8a 17.1b 20.7b
NT 28.1a 25.9a 33.0a 32.5a 36.5a 32.1b 36.0a 32.0a 30.9b 40.2a 29.3a 23.5a
2009 RT 15.8¢ 23.4b 24.4b 24.8b 33.1b 33.7a 31.7a 32.8a 37.6a 40.8a 25.9b 22.7a
CT 19.7b 21.0c¢ 22.0b 21.5b 37.6a 33.2a 34.8a 28.7a 32.9a 36.3a 25.2b 20.2a

F PR B 4R AE 0.05 KF | 3%,

Means between treatments followed by different letters indicated a significant difference at P <0.05.
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Table 3 Soil temperature in the topsoil of 10 cm under different tillage systems at ridge and furrow in 2006

+ B R Soil temperature/°C

PEEHE G FEF I Sowing W Seedling FF 4 Blooming 253 Podding SR Seed filling
Tillage (5A1H) (5417 1) (6 421 1) (7H25 1) (8 A 14 1)

9 h 14 h 9 h 14 h 9 h 14 h 9 h 14 h 9 h 14 h

NT 2.35 5.88 13.13 11.40 15.23 17.20 16. 65 19.93 17.68 19.05

RT 4.33 7.83 14.88 13.20 15.13 17.68 16.49 20.71 16.60 18.30

CT 3.95 7.60 14.61 13.06 16.00 17.35 15.46 18.65 16.33 19.58
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Table 4 Soil temperature in the topsoil of 10 cm under

different tillage systems in 2005, 2007 and 2009

+ HEIR B Soil temperature/ °C

0 - w4 R HATH il 3
i
Year " Sowing Seedling Jointing Tasseling
Tillage
stage stage stage stage
NT 5.68 14.51 15.35 25.40
2005 RT 5.71 14. 66 15.80 23.46
CT 6.91 14.10 15.76 23.91
NT 6.66 14.07 16.45 19.08
2007 RT 11.48 14.89 19.29 17.54
CT 11.38 14.46 21.83 16.80
NT 8.69 12.04 14.05 19.93
2009 RT 8.70 12.09 14.23 19.80
CT 11.03 16.60 16.62 20.94
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