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Abstract

Nitric oxide (NO) is one of the major components of air pollutants as well as an
important part of nitrogen (N) biogeochemical cycle. Because of the high level of N
input, mangrove wetland have high potentials of NO emission. In order to explore the
effect of exogenous N addition on NO emission in mangrove wetland, we analyzed
the NO emission fluxes from Avicenna marina and Kandelia obvata mangrove
wetland soil with a chemiluminescent analyzer for NO and investigated their
differential responses to exogenous N addition. Besides, soil inorganic N
concentration, soil enzyme activities and bacteria abundance were also assayed. The
results were showed as follows:

1. A. marina soil samples had much higher NO emission flux than K. obovata
soil samples, the values were 90.01 nmol Kg' FW h™' and 20.67 nmol Kg"' FW h’',
respectively.

2. A. marina soil samples had remarkably higher inorganic N (NH,;" and NO3")
concentration, N use efficiency and net nitrification rate than those in K. obovata soil
samples. In addition, the copy numbers of /6S rRNA, amoA and nirK in A. marina
soil samples were also higher than those in K. obovata soil samples, indicating that A.
marina soil have higher abundance of total bacteria, nitrifying bacteria and
denitrifying bacteria.

3. The results from N addition experiment showed that NO emission fluxes of
both A. marina and K. obovata soil samples had a dramatical increase at 15 and 45 d
than that at 0 d. Meanwhile, the NO emission flux of A. marina soil samples was still
higher than K. obovata soil samples.

4. After exogenous N addition, 4. marina soil samples kept a stable pH, while
the pH in K. obovata soil had a drastic drop. Besides, 4. marina soil samples had
higher NH;" use efficiency and lower NO; use efficiency than K. obovata soil
samples. Meanwhile, invertase and urease in A. marina soil samples responded to

exogenous N much more rapidly and showed higher activity than those in K. obovata

I



soil samples. The copy numbers of 16S rRNA, amoA, nirK and nirS genes in A.
marina soil samples were significantly higher than those in K. obovata soil samples,
while the copy numbers of nosZ gene had an opposite tendency. These data indicated
that more NO emission from 4. marina soil samples was observed, meanwhile
increased abundance and activity of stimulated bacteria and reduced NO consumption
ability were measured under the exogenous N addition.

5. The results from nitrification inhibition experiment showed that nitrification
was a main pathway to produce NO in A. marina soil samples, however, there existed
some other pathways except nitrification in K. obovata soil samples. After exogenous
N addition, the proportion of nitrification-produced NO in 4. marina soil samples
increased, while in K. obovata soil samples, the main pathway of NO production have

shifted from other pathways to nitrification.

Keywords: mangrove wetland;, NO emission; exogenous N, soil enzyme,; bacteria
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