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Effects of Tillage Practices and Wheat-straw Returned to the Field on Topsoil Labile Organic Carbon Fractions and Rice Yield
WANG Dan-dan', CAO Cou-gui’ ( 1.Zhoukou Vocational College of Science and Technology, Zhoukou, Henan 466000;2. College of
Plant Science and Technology Huazhong Agricultural University, Wuhan, Hubei 430070)

Abstract
organic carbon(LOC) and rice yield at the Dafasi in Hubei Province of China. [ Method ] Treatments were established following a split-plot de-
sign of a randomized complete block with tillage practices [ plough tillage( PT) and no-tillage(NT) ] as the main plot and wheat straw retur-
ning level [ 5250 (SR,), 3500 (SR,), 1750 (SR,) and 0 kg/hm (SR, ) ] as the sub-plot treatment. [ Result]In 10-20 cm soil layer, com-
pared with PT, NT significantly decreased the content of soil total organic carbon(TOC) by 5%~-21% , easily oxidizable carbon (EOC) by 7%
—43% ,microbial biomass carbon (MBC) by 10%—-46% , carbon pool management index( CPMI) by 6% —-44% ,decreased the water-soluble
organic carbon (DOC) by 23%-36% in the 5-10 cm soil layer. Compared with SR ,the SR, and SR, significantly increased the DOC contents
by 29%-38% in the 5-10 cm soil layer. The treatment SR significantly increased rice grain yield by 9% —24%. Correlation analysis showed
that rice grain yield had a significant positive correlation with EOC, significant negative correlation with DOC ,revaled that EOC and DOC is ac-

[ Objective ] To study the effects of tillage practices combined with wheat-straw returned to the field on top soil (0—20 cm) liable

tive organic carbon that more sensitive to the changes of tillage practices and straw returned , closely associated with crop growth. [ Conclusion ]
Compared with traditional farming modes, short-term tillage practices and wheat-straw returned to the field is not an effectively way to increase

organic carbon content and grain yield under the sandy soil.
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Fig.1 Comparison of soil labile organic carbon fractions content under different tillage practices and residue return methods
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Table 1 The effect of different tillage and residue treatments on car-
bon pool management index in paddy fields
g T PRI BEFR AL AT TP B E CPML// %
Treatment (0~5 ¢cm 5~10 cm10~20 cm 0~5 cm 5~10 cm 10~20 cm
PT+SR, 1.13a 0.86bc 1.23 ab 92 a 9% a 141 ab
PT+SR, 097 a 0.90 abc 1.31 ab 90 a 92 a 139 ab
PT+SR, 1.0la 0.79 ¢ 1.20 ab 92 a 89 a 126 b
PT+SR, 1.03a 095ab 1.60a 97 a 100 a 180 a

NT+SR, 1.00a 094ab 1.38ab 92 a 100 a 129 b
NT+SR, 1.22a 096ab 1.22ab 98 a 98 a 113 b
NT+SR, 093 a 085bc 1.31ab 92 a 96 a 118 b
NT+SR, 0.99a 1.00a 1.02 b 99 a 100 a 102 b

TE: [R50 A 6] /N5 5 jE 3R 7R [R] — 1 38 2 UOAS [ 4k 3 8] 22 5 g 2%
(P<0.05)

Note:; Different small letters in the same column meant significant differ-

ences between different treatments at the same soil layer at 0.05 level
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Fig.2 The effect of tillage and residue treatments on rice yield
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Table 2 Correlation among organic carbon fractions and yield under different treatments
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