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5.000 = 0.025 g 25 ml
(NPK) 0.5 mol/L K;,SO04( 5:1) 2h
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[18]
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Fig. 1 Dynamics of air temperature, daily precipitation, 5 cm soil temperature, soil moisture (WFPS) and the contents of soil NHj,
NOj3, DOC during the experiment period
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6 1 ) (22.45 mg/kg) 102.54 mg/kg  76.20 mg/kg
BCNPK  NPK BCNPK  NPK CK
1 (2013 10 28 ) (P<0.01) (D
#1 TRKMLEL DOC ML ANOFNNHI-NE &
Table I DOC and inorganic nitrogen (NO3-N+NH3-N) contents of soils in different treatments
DOC (mg/kg) NO;-N+NH;-N (mg/kg)
* *
BCNPK 50.63£1.81a 36.43 62.19 14.51+0.77 a 8.63 22.45
NPK 5040+ 1.81a 37.39 64.06 15.89+2.28 a 5.31 41.51
CK 36.95+1.53b 17.95 46.28 9.77+0.83 b 3.62 16.64
BCNPK 53.16£2.33a 19.86 86.06 3291+4.53a 2.08 102.54
NPK 51.21+2.28a 16.86 82.56 29.84+3.76a 3.38 76.20
CK 32.14+1.65b 14.96 54.74 557+042b 1.19 12.28
P<0.05 (Duncan )
22 NO 022 0.68 0.53 mg/(m*h)
CK NO (P=10.150 7) BCNPK  NPK
—4.54 ~ 7.63 mg/(m*-h) 6 NO 108.76
BCNPK  NPK ( 2) BCNPK NPK 115.10 mg/(m*h) 20 3 NO
NO ( 2 20 5416 54.69  0.21 mg/(m*h)
NO 20 NO (P<0.01) 20
CK 3 NO —0.41 0.140
—0.25 mg/(m*h) (P=0.562 4)
20 NO BCNPK BCNPK  NPK NO
7 NO 26.12 mg/(m*h) CK 20.1 30.9
NPK 15 NO BCNPK NO
82.15 mg/(m*h) 20 BCNPK NPK NPK 73.1%(P<0.05)
CK NO 11.79 44.02 NO NPK 34.9% (P =
2.90 mg/(m*h) (P<0.01) 0.929 6)
20 3 NO NO

Fz2 TEEELEMFERTIENO HAGEE., LE. ZERBE. GEREYNEMENFENESRENLN
Table 2 Crop yield, the flux, range, amount and GWP of soil NO emission and yield-scaled GWP of NO emission in different fertilization

treatments
NO NO NO GWPyo Yield-scaled
( ) (t/hm?) ( ) (kg/(hm?)  GWPyo (kg/hm?)
(thm»)  (mg/(m>h))  (mg/(m>h))  (kg/hm?)

BCNPK 7.34+0.85a 2.52+026a 4.22+1.61b -0.22~26.12 0.06£0.0lb 0.03% 40.17+5.59b 15.83 +0.80b
NPK 698+1.04ab 2.36+0.23a 1567+5.0la 0.03~82.15 0.28+0.0la 0.19% 177.60+6.34a 76.69 + 8.69a
CK 430+0.52b 1.47+0.07b 1.35+0.37b 0.01 ~7.63 0.03 £0.00c - 16.91 +2.11¢ 11.47 £1.18b
BCNPK 11.24+1.20a 3.06+033a 11.75+4.05a —5.89~108.76 0.24+0.01a 0.19% 152.23 £3.66a 50.63 £4.53a

NPK 11.54+042a 2.70+043a 1223+4.15a -7.41~115.10 0.27+0.05a 0.21% 171.26+31.93a 68.80+21.17a

CK 552+054b 1.19+£0.16b —0.12+0.13b —4.54~2.62 —0.01 +0.00b - —4.23+2.11b  -3.15+1.57b
BCNPK - - 877+259a -0.22~6841 031+0.0lb - 194.51 £7.62b -

NPK - - 1348 +£533a -5.890~108.76 0.55+0.04a - 350.97 + 28.44a -

CK - — 044+0.17b —4.54~7.63 0.02+0.00c - 12.69 + 0.00c -
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Impact of Biochar on NO Emission from Cropland of Purple Soil

LI Tao'?, WANG Xiaoguo'", HU Tingxu'*

(1 Institute of Maintain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China;
2 College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In this study, one year monitoring of NO emissions from purple soil farmlands planted with maize (in the
summer) and wheat (in the winter) in rotation was carried out in the field after biochar application in Yanting Agro-Ecological
Experimental Station (Chinese Academy of Sciences). The static chamber-gas chromatographic techniques and chemiluminescence
NO analyzer were used in the study. Three treatments namely conventional fertilization (NPK), biochar application in
combination with fertilizer (BCNPK) and control treatment (CK) without fertilizer and biochar, were applied by randomized
design with three replications. Comparisons of NO emission from purple soil farmlands were made between NPK and BCNPK. In
addition, CK was used to calculate NO emission coefficient. It was found that NO emission rate was not significantly correlated
with soil temperature and soil dissolved organic carbon content, whereas there was a significantly positive correlation between
soil moisture (»r = 0.204, n = 165, P<0.01) and inorganic nitrogen content (» = 0.486, n = 165, P<0.01). Consequently, soil
moisture and inorganic nitrogen content act as the main influential factors for NO emission from purple soil farmland. N fertilizer
application or severe soil moisture alternating caused by rainfall could significantly excite NO emissions. The average NO
emission rate throughout the trial period in BCNPK and NPK treatments was 20.1 times and 30.9 times higher than that in CK.
During the maize season, the significant differences of NO emission rate, cumulative emissions and emission coefficient were
observed between NPK and BCNPK (P<0.01). NO emission rate, cumulative emissions and emission coefficient in maize season
were decreased by 73.1%, 77.4% and 85.5%, respectively, for BCNPK as compared with NPK. However, the aforementioned
three parameters in wheat season showed no significant differences between the two treatments. Moreover, crop yield of BCNPK
during the maize and wheat seasons increased by 6.7% and 13.5%, respectively, in comparison with that of NPK. Yield-scaled
global warming potential (yield-scale GWP), a comprehensive indicator for the environmental and yield efficiency evaluation, of
BCNPK exhibited the decreases of 79.4% and 26.4%, respectively, as compared with that of NPK for both maize and wheat
seasons. That is to say, under the same level of nitrogen fertilization, biochar application could not only guarantee the crop
production in purple soil farmland not to reduce, but also cut down NO emission. Therefore, biochar application in the purple soil
farmland is a promising practice for NO emission reduction.

Key words: Biochar; Purple soil; NO reduction; Comprehensive greenhouse gas effect



