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N,O Consumption Ability of Submerged Paddy Soil and the Regulatory

Mechanism
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Abstract: A large number of researches showed that the N,O negative emissions from flooding paddy fields, peatlands and other
wetlands ecosystem were frequent and considerable, which is of great significance on alleviating the greenhouse gas effect. However,
there are few reports about the transformation and microbial mechanism of N,O between atmosphere and paddy soil. The slurry of
surface paddy soil (0-5 ¢cm) was incubated in laboratory conditions, and the effect of enhanced N,O concentrations in headspace on the
N, O consumption capacity of submerged paddy soil and the response of nosZ gene abundance were explored. The results showed that,
paddy soil under flooding and anaerobic conditions harbored very strong potential of N,O reduction along with a relatively high nosZ
gene abundance (10° copies-g™" dry soil at DNA level ). Regression analysis presented the N,O concentrations in headspace were
positively correlated (r* =1, P <0.001) to the N,O consumption rates of paddy soil slurry, indicating the high N,O concentration
could stimulate the N,O consumption power, to a very high rate of 4 567.99 pg-(m’-h) ~'. Meanwhile, there were no significant
differences in the high abundance of nosZ gene among N, O treatments, demonstrating the nosZ gene abundance at DNA level might not
be the main controller of N,O consumption ability in submerged paddy soil and further study on the key microbial factor is needed.

Key words ; paddy soil; anaerobic condition; N,O concentration; N, consumption; nosZ
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Table 1~ Physicochemical properties of paddy soil

P 43T it
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/g cm WL/ % ¥ b/ % Ehki/ %
60. 91 3.38 417.74 6. 16 0.79 31.48 51.45 170.77
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Fig. 1 Dynamics of N, O concentrations in headspace of five

N, O treatments during anaerobic incubation



1636 woowm B ¥ 38 %
x2 REEFNELELEZEF N,O KE ug L™
Table 2 N,O contents in headspace before and after the anaerobic incubation/pg-L ~!
LJRZENE N, O W%
N, O 4b N, O BEE S N,O BIHFER
0.5h 145 h
NO 0 1.50 £0.69 0.08 +0.11 1.42 £0.58
N20 35.63 43.23 £2.31 0.05 +0.08 43.18 £1.57
N200 356.31 392.30 +46.84 0.02 +0.03 392.28 £33.12
N1000 1781.56 1791.70 +41.31 70.70 +24.56 1721.00 £9.21
N3000 5344.68 5451.46 £27.32 234.20 £15.11 5210.82 +35.47
- 800 5
Eﬁ 200 - a (a) NOs =N
= T 4
2| P
,}_:‘ 500 |- :-3-3" 3
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. . A . ol - b b b
Fig. 2 Relation between N, O initial concentrations f: 40 / & ?z v
== /// 7 y
in headspace and N, O consumption rates = / / % / / /
5 L
of paddy soil slurry in anaerobic incubation =20 % % % % Z %
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Fig. 3 Soil NH," -N, NO; -N and DOC

concentrations in different treatments
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