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Effects of Short-time Conservation Tillage Managements on Greenhouse Gases

Emissions from Soybean-Winter Wheat Rotation System
XIE Yan'?, CHEN Xi*, HU Zheng-hua'*?* | CHEN Shu-tao’”" , ZHANG Han®, LING Hui’, SHEN Shuang-he'”

(1. Collaborative Innovation Center on Forecast Meteorological Disaster Warning and Assessment, Nanjing University of Information
Science & Technology, Nanjing 210044, China; 2. College of Applied Meteorology, Nanjing University of Information Science &
Technology, Nanjing 210044, China; 3. Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing University of Information Science
& Technology, Nanjing 210044, China)

Abstract: Field experiments including one soybean growing season and one winter-wheat growing season were adopted. The
experimental field was divided into four equal-area sub-blocks which differed from each other only in tillage managements, which were
conventional tillage (T), no-tillage with no straw cover (NT) , conventional tillage with straw cover (TS), and no-tillage with straw
cover (NTS). CO, and N,O emission fluxes from soil-crop system were measured by static chamber-gas chromatograph technique. The
results showed that: compared with T, in the soybean growing season, NTS significantly increased the cumulative amount of CO,
(CAC) from soil-soybean system by 27.9% (P =0.045) during the flowering-podding stage, while NT significantly declined CAC by
28.9% (P =0.043) during the grain filling-maturity stage. Compared with T, NT significantly declined the cumulative amount of N, O
(CAN) by 28.3% (P =0.042) during the grain filling-maturity stage. In the winter-wheat growing season, compared with T, TS and
NT significantly declined CAC by 24.3% (P =0.032) and 36.0% (P =0.041) during the elongation-hooting stage, and also
declined CAC by 26.8% (P =0.027) and 33.1% (P =0.038) during the maturity stage. During the turning-green stage, compared
with T treatment, NT, NTS, and TS treatments had no significant effect on CAN, while NTS significant declined CAN by 42.0% (P
=0.035) compared with NT. Our findings suggested that conservation tillage managements had a more significant impact on CO,
emission than N, O emission from soil-crop system.

Key words : conservation tillage; soil-crop system; greenhouse gases; CO,; N,O
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Table 1 ~ Main growth stages and fertilization schedules of soybean and winter wheat
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Fig. 1 Effect of conservation tillage on CO, emission fluxes in the soybean-growing season
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Fig. 4 Effect of conservation tillage on the cumulative amount

of CO, during the different winter-wheat growing stages
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