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The impact of optimized nitrogen reduction on greenhouse
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Abstract In order to explore the technology for both carbon sequestration, emission reduction, high yield
and stable yield in paddy field, one-season paddy field with different fertilization treatments was taken as
the research object. Based on the optimized nitrogen reduction positioning test, four treatments were set up
as follows: no nitrogen fertilizer, traditional conventional fertilization by farmers, nitrogen reduction of 36%
by urease-containing inhibitor urea and 36% nitrogen reduction by biochar-based fertilizer. The emissions
of CH, and N,O in paddy soil were monitored during the growth period and the rice yield was determined by

static chamber-gas chromatography. The results showed that: Compared with the traditional conventional
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fertilization, the nitrogen reduction treatment reduced the cumulative emission of CH, in paddy field, and the
urease-containing inhibitor urea and biochar-based fertilizer treatment decreased by 15.0% and 68.9%,
respectively. The CH, emission flux of each treatment showed a unimodal curve, which was mainly
concentrated in the peak tillering period of rice. Compared with the traditional conventional fertilization, the
urease-containing inhibitor urea treatment reduced the N,O emission flux of paddy field by 19.6%, and
increased the biochar-based fertilizer treatment by 7. 8%. The peak of soil N,O emission was mainly in the
peak tillering stage, and the N,O emission decreased but remained at a high level at the end of tillering.
Compared with the traditional conventional fertilization, the urease-containing inhibitor urea treatment
and 9.6%,

There was no

reduced global warming potential and greenhouse gas emission intensity by 15.9%
respectively, and there was no significant change in biochar-based fertilizer treatment.
significant difference in rice yield between urease-containing inhibitor urea and biochar-based fertilizer
compared with conventional fertilization. Therefore, urease-containing inhibitor urea and biochar-based
fertilizer can maintain paddy yield and reduce greenhouse gas emissions on the basis of optimizing nitrogen
reduction of 36%, especially urease-containing inhibitor urea. This study provides theoretical support and
technical reference for low-carbon production management in paddy fields.

Keywords biochar; urease inhibitors; paddy field; greenhouse gas emissions; global warming potential
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Table 1 Amount of fertilizer applied in different treatments kg/hm”
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) CK el — —
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A RAL 55 5 FL it A e 140 304
Traditional conventional FFP
fertilization by farmers BB 140 304
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Fig.2 Effects of different treatments on CH, flux emissions (a) and cumulative emissions (b) in paddy soil
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Fig.3 Effects of different treatments on N,O flux emissions (a) and cumulative emissions (b) in paddy soil
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FFP I & % 5.
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X CBF 4b ¥ 448 pH S FEARARCR (HA 3%

®2 AEERERX CH,HM N0 RRHM .GWP.GHGIF = KM
Table 2 Seasonal cumulative CH, and N,O emissions, GWP, GHGI and yield as affected by different fertilizer regimes

e A2 BRI I W/ KA P 4/ T 3 A HE k5 B/
(kg/hm*) (kg/hm*) (kg/kg)
Treatment . . . . . .
Global warming potential Rice yield Greenhouse gas intensity
CK 1052.34+84.9¢c 7 422.2+384.2b 142.2+18. 5a
FFP 1518.1417. 3a 9 985.1+722.0a 153.0+12. 8a
NPK 1276.14+139.0b 9277.4+726. 1a 138.1+16.4a
CBF 1611.0430. 2a 10 354.0+978. 1a 157.0+18. 5a

HFCK: AN BAE s FFP : A R AL G0 MU 2L s NPK < 5 BRI 6] 5 R 2 s CBF A Wy L AR . W) 51 504 R ) 7 B 6 R 22 57 3% (P<<0. 05) , M

M7 RRRER AR EP>0.05, F.

Note: CK: No nitrogen fertilizer application; FFP: Farmers traditional nitrogen application; NPK: Urea enzyme inhibitor-containing urea;

CBF: Biochar-based fertilizer. Within the same column, different letters represent significant differences (P<20.05), while the same

letters represent no significant differences (P=>0. 05). The same below.
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Table 3 Basic physical and chemical properties of the studied paddy field soils

Ak 3 TP/ (g/kg) 2%/ (g/kg) WA - T A E/(g/em?)
Treatment Soil organic carbon Total nitrogen C/N P Soil bulk density
CK 20.840. 1a 2.340.5a 9.240. 2a 5.9740. 2a 1.0a
FFP 20.840.0a 2.240. 3a 9.44+0. 2a 5.940. 2a 1.0a
NPK 20.940. 1a 2.240.5a 9.440. 3a 5.940. 3a 1. 0a
CBF 20.8+0. 1a 2.340.6a 9.24+0. 3a 5.640. 3a 1.0a
3 W B FNCREAR T A8 B CH AR, AR ¥ o 3 IE 3% R B
15 T

3.1 & kB HD & 7 AR 5% & BB 0 A ok B R XY AR
im = SRR A R 0
AW FEFR W, CH, 4 A e 32 24 v 7 K A
SrEEHT, S HT IR SE S R — B A IR ) 00 Ik

U9 CHLISHEBOR o KRS AE B AR e b T 7K 3ds JRUIR
A PR B AR I T R A9 BRI 42 1 CH,
R 7 AR R TR A A 7R AT LA A BEL T - 3 e R
ST ot T AU A CHL ek 2 o 8 A4 £ 52 B, A
17 /> CHL YRR o A ¢ B JIE Ak 21 AE A 2500
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