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Effects of Continuous Flooding in No—rice Growing Season on CH, and CO, Emissions of Rice Growing Season

with Straw Returning
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(1.Institute of Plant Protection and Soil Fertilizer, Hubei Academy of Agricultural Sciences, Wuhan 430064, China; 2.Qianjiang Scientific
Observing and Experimental Station of Agro—Environment and Arable Land Conservation, Ministry of Agriculture, Qianjiang 433100, China )
Abstract: Straw returning is a straw utilization pattern which is widely promoted in China. It can increase the soil organic carbon and fertility,
but straw returning also increase the CH, and CO, emissions. The effects of continuous flooding in no rice growing season on CH, and CO, e—
mission in rice season with straw returning is not clear. This study was conducted with two different water managements in no rice growing
season, one was the middle rice — natural drainage (RD ) and another was the middle rice — continuous flooding(RW ). The aim was to inves—
tigate the characteristic of CH, and CO, emission flux in rice season under different water management with straw returning, and to provide da—
ta support for accurate assessment of paddy greenhouse gas emissions. The results showed that RD significantly reduced the CH, accumulation
emission flux in rice growing season compared with the RW, and 80% total CH, emission flux in rice growing season was emission before the
first drainage whether RD or RW. RW could cutdown the CO, accumulation emission flux in rice growing season compared with RD, and
about 60% total CO, emission flux in rice growing season was emission after the first drainage whether RD or RW. RW reduced the soil NO;- N,
NH:i-N and DOC concentration in rice growing season, and decreased the Eh value at 10 ¢m soil layer, but increased the acetic acid concen—
tration. This might be the main reason of increasing the CH4 accumulation emission flux from RD.
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Figure 1 The sketch of field experiment
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Table 1 Basic properties of experimental topsoil
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Treatments TN/% TP/% TK/% OM/g-kg™ AN/mg-kg™ AP/g-kg™ AK/g kg™ pH A
RD 0.21+0.01 0.045+0.001 2.02+0.03 26.38+0.73 132.74£12.18 8.99+6.00 191.85+6.92 7.48+0.04
RW 0.21+0.04 0.045+0.001 1.95+0.03 26.43+£3.47 129.50+33.01 9.13£1.90 178.67+9.02 7.12£0.10
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Figure 2 The seasonal variation fluxes of CH, and CO, emission
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Table 2 Grain yield and its components under each treatment
s AR FEREARIER BER Tk g
Treatment Number of effective tillers/x10*+hm™ Grain number per panicle  Seed setting rate/% 1 000-grain weight/g ~ Grain yield/t-hm™
RD 264.79+23.5h 132.48+6.67a 86.66+5.61a 24.29+0.29a 7.1620.23b
RW 312.17+19.8a 120.26+5.55a 82.45+0.85a 25.62+0.38a 8.27+0.59a
T : [l =S F N PREFOR 5% RE K. Tl
Note: The different small letters in a column indicate significant differences at the 5% level. The same below.
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Table 3 The characteristic of CH4 and CO, emission under each treatment

Trﬁfém GWPy,/CO, kg+hm? GWP/COs kg'hm?  GWP/CWPtGWP/%  GW P /COs kg hm?  GW Py /CO; kg kg™
RD 2 605.13+£347.10b 24 355.71+£1917.26a 79.4 26 960.8+2 139.8a 3.77+0.44a
RW 3 164.62+299.86a 22 607.02+227.23a 82.6 25 771.6£134.5a 3.12+0.22b
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