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Effects of Straw Incorporation Years and Rates on Net Global Warming Potential in Paddy

Fields
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(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
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Abstract: In this paper, the effects of different straw incorporation years (2 and 13 years) and rates (0, 1.6, 3.2 and 4.8 t/hm?) on
CH,4 and N,O emissions from paddy fields, soil organic carbon (SOC) sequestration rate and net global warming potential (Net
GWP) were studied. The results show that CH, emissions is increased linearly with the increase of straw incorporation rate both
in 2 and 13 years, but the average promoting effect of unit straw incorporation amount on CH4 emissions in 13 years is 3% lower
than that in 2 years. For N,O emissions, no significant difference is found in 2 years, but the emissions is significantly increased
by 55% ~ 171% and shows a linear increase with the increase of straw incorporation rate in 13 years. Meanwhile, SOC
sequestration rate varies from 0.40 to 0.50 t/(hm?a) in 13 years without significant difference among the treatments. Therefore,
Net GWP shows a linear increase with the increase of straw incorporation rate, which is carbon source in 13 years. The findings
suggest that the effect of straw incorporation amount on Net GWP is regulated by the duration, and the increased GWP gradually
completely offsets the emission reduction benefit of soil carbon sequestration and then exacerbates global warming. Therefore,
the paddy field is an important carbon source after long-term straw incorporation, and it is urgent to optimize straw incorporation
technology to further sequester carbon and reduce emissions to achieve sustainable agricultural development.

Key words: Duration of straw incorporation, Straw incorporation rate; Greenhouse gas emissions; Soil organic carbon

sequestration; Net global warming potential
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Table 1 Details of crop and water management during rice-growing
seasons in 2007 and 2018
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Fig. 1

Seasonal variations of CH, and N,O fluxes during rice-growing seasons in 2007 and 2018

T2 2007 502018 FHEH CH HIME . N,O HIME. TIRBNKREE. HIRERERFEENN
Table 2 Total CHy4 emissions, total N,O emissions, SOC content, SOC sequestration rate, and Net GWP during rice-growing seasons in 2007
and 2018
Oy REFFIE HRE CH, Hl N,O HEfC SOC ik SOC [ 1 i 4 Vil 2 RO
(kg/hm?) (N, kg/hm?) (g/kg) (C, t/(hm*-a)) (COs-eq, t/(hm*-a))

2007 S0 29.0+6.6d 0.94+0.28 cd 9.97+0.38b - -
S1 91.0£20.6 ¢ 0.91+0.53 cd 10.03+0.23 b - -
S2 169.0+35.6b 0.84+0.45cd 10.23+0.15b - -
S3 301.0+719a 0.60+0.14 d 10.50 £ 0.26 b - -

2018 SO 27.7+4.0d 0.82+0.12 cd 10.06 £ 0.53 b 040+0.11a -0.35+0.56d
S1 88.2+9.2¢ 1.27+0.21 be 10.66 +£0.30 b 0.47+0.01 a 1.26 £0.36 ¢
S2 174.0 +23.0b 222+036a 11.73+0.85a 0.50+0.22 a 396+042b
S3 2450+328a 1.81+£0.39 ab 12.23+0.51a 0.44+0.08 a 6.00£0.98 a

T FFEE /NG TR A 7] 2 A T R 22 53 25 (P<0.05).

AR BEAE RS AL A, A2 HE N,O HEL
MRS 2 AR 13 ARRY RIS AR 7R5R 2 4F,

AL FR) NLO HERCHE £ Fl 2 7% F T34 FH & 48 i 52 91
N, Hdr, 5 SoAHE, S1. S2 Fl S3 MKk
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Fig. 2 Relationships between straw incorporation rate and total CH, emissions (A), total N,O emissions (B), SOC sequestration rate (C), and
Net GWP (D) during rice - growing seasons in 2007 and 2018
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WIHEANT 55%. 171% F1 122%, S2 £ S3 A% B ¥
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23 TEFBRESEMERER

2007 4FF1 2018 448 H 309 A HLEK & 5 a3k 2
JIi7R , 2540 PR HLAR & AR R 9.97 ~ 12.23 g/kg,
TESR 2 AR RIS 13 48, £ A0 AAE HILAK & B Y B RS FF
& HE S INTIE . 755 2 45, 5 SO AL, SI1.
S2 1 S3 1Y) SOC EH &I/ T 1% ~ 5%, FIAREFE
FKF; 4 134F, 5 SO ML, S1. S2 1S3 A SOC
SR IINT 6%, 17% H122%, S2 Fil S3 1k i
FIKF-(P<0.05).
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