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Effects of different straw utilization methods on methane emissions from straw returning to paddy field in a
rice—wheat rotation system

ZHANG Xi-dong', YAN Ling', ZHOU Wei*, WU Qiu-ling', YANG Bo®, MA Yu—chun'*"

(1. School of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China; 2. State Key
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Abstract: Straw returning to paddy field can promote soil carbon sequestration. There is great uncertainty about the effects of different
straw utilization methods on methane (CH.) emissions in rice—wheat rotation systems. Therefore, in situ static chamber—gas chromatography

was used to observe the effects of different straw utilization methods on CH4 emissions in a rice—wheat rotation system in the Taihu Lake
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region. Four treatments were set up in the experiment, including NPK (no straw plus fertilizer), NPK+S(wheat straw plus fertilizer), NPK+

B (straw —derived biochar plus fertilizer), and NPK+SDI (wheat straw with straw—decomposing microbial inoculants plus fertilizer). The
CH, emissions under different treatments were mainly concentrated in the rice growing season. Compared with those of the NPK treatment,
the NPK+S and NPK+SDI treatments increased the CH4 emissions by 12.7% and 20.9%, respectively. Conversely, the NPK+B treatment
decreased the CH4 emissions by 7.5% compared with those of NPK. Compared with those of the NPK+S treatment, the CH4 emissions in the
NPK+SDI treatment significantly increased by 7.3%, whereas they decreased significantly by 17.9% in the NPK+B treatment. Biochar
amendment (NPK+B) increased the grain yield, but other treatments did not. Compared with those of the NPK treatment, the NPK+S and
NPK+SDI treatments significantly increased the yield-scaled methane emissions by 23.7% and 18.4%, respectively. In contrast, the NPK+
B treatment reduced the yield-scaled methane emissions by 19.9%. However, compared with those of the NPK+S treatment, both the NPK+
SDI and NPK+B treatments reduced the yield—scaled methane emissions by 4.3% and 35.3%, respectively. This study shows that co—

application of straw—decomposing microbial inoculants or application of straw—derived biochar are advantageous for reducing the

environmental damage caused by straw returning to the field. In addition, the straw—derived biochar is better.

Keywords : biochar; straw—decomposing microbial inoculants; methane; yield—scaled methane emission; paddy field
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Figure 1 Seasonal variations of mean air temperature and rainfall during the rice-wheat rotation in 2016—2017
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Table 1 Mean soil organic carbon, soil pH,bulk density, soil total nitrogen ,soil NO3=N and soil NH;=N concentration(0~20 c¢m)

after the end of wheat—growing season in 2017

fb 3 EEEIRTS Eay SE AR R
Treatments  Organic carbon/(g C-kg™") pH Bulk density/(g-cm™) Total nitrogen/(g N-kg™') NO;=N/(mg N-kg"') NH:i-N/(mg N-kg™)
NPK 20.3+0.05d 7.35£0.03¢ 1.11£0.03a 2.160.05d 5.41+0.02d 1.35+0.02d
NPK+S 22.4+0.06¢ 7.52+0.02b 1.04£0.01b 2.36+0.02¢ 6.38+0.02¢ 1.52+0.01¢
NPK+SDI 24.2+0.06b 7.63+0.03ab 1.00+£0.01¢ 2.43+0.01b 7.03+0.01b 1.63+0.03b
NPK+B 26.7+0.03a 7.75+0.05a 0.91+0.01d 2.57+0.04a 7.65+0.03a 1.86+0.01a

T A RN B 3R A BT 22 5 .35 (P<0.05) o R Tl

Note: Different lowercase letters in the same column indicate significant differences among treatments at P<0.05. The same below.
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E3 #HARFMAAXNEET CHHMBENFET TN

Figure 3 Seasonal variations of CH, flux under different straw utilization patterns
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Table 2 CH4 emission, grain yields and yield-scaled methane emission during the rice=wheat growing seasons under different straw

utilization patterns in 2016—2017

ok FEZE Rice season # 7% Wheat season ﬁ{ﬁfﬁﬁ e HE ik
Treatments CH.HE = FE CH.HEif it e Yield-scaled methane
CH, emission/(kg C-hm™) Yield/(t-hm™) CH, emission/(kg C-hm™) Yield/(t-hm™?)  emission/(kg CH.-t™" yield)
NPK 307+17¢ 6.41+0.18h 0.44+6.56a 3.46=0.18b 41.57+1.84b
NPK+S 343+26b 5.65+0.40b 3.42+4.48a 3.33+0.14b 51.4323.00a
NPK+SDI 369+21a 6.530.11b 2.82+7.08a 3.54+0.26b 49.22+337a
NPK+B 281x14d 7.12+0.10a 3.31+10.01a 4.27+0.24a 33.28+0.97c
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FEAE IR E I R R AR AT WA EY
JITRN PR o A HR A 0 O 4G R CHL HE R SR
K, 3 H 5 2242 BLF 6 CH HERL . 40 78 SO A5 5
PR 2 530 CHL AR 2R T %, BB S 57K CH,
HEoE AT RARMC AR N ASBER S . RLL, R FF
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