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Background

Methanogenic pathways in seagrass meadows

Methanogenesis Is Important to the net carbon burial capacity In . . . . . . . . 8 O — Surface (05 o)
ceaqrass sediments. In marine sediments. where sulfate is abundant In bare sediment, methanococcoides, which Is a strictly anaerobic, methylotrophic marine : o Goitorn (1520 oon)
X d?o enotronhic a.md A cetoclastic me’thano cnesis  are  usuall ’ methanogen, in the bottom was 41% higher than that in the surface because of the lower oxygen g£ *
inyhibitged beczuse of the competition for h drogen and acetate wit?: In the bottom (Fig. 3). However, it was 43-82% higher In the surface sediment covered by ;Eg 3 -
. . P yarog L seagrasses due to the higher fresh organic matter contents in the surface, which could provide £3% .
sulfate-reducing bacteria. Thus, methylotrophic methanogenesis Is methylotrophic methanogens with abundant substrates 0 § 2
crucially important. | S 1.
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_ 3] 3000 and acetoclastic methanogenesis
Hydrochemistry of the porewater N = 2o . ] (Fig.  4),  suggesting that
o] - 750 - / methylotrophic methanogenesis may
Total dissolved carbon (umol/L) Total dissolved nitrogen (umol/L) Total dissolved phosphorus (umol/L) ~ 500 - : : b dominated in the StUd area
2000 3000 4000 5000 6000 O 50 100 150 200 250 300 1.0 3.0 5.0 7.0 9.0 g 250 1 . : e_ ] y ’
0 - - — T - - T = 0 Il_.....l, ik B mmlllls Mo —mlll L_,.,L- il= which validates the results from
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& g § 3§55 § 3§55 ¢ § 385983 S 35555 was the only detected genus. The
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a Figure 4. Abundance of genes involved in methanogenic pathways. FRPKM denotes reads per kilobase . g
30 2 . . ._ methanogenesis In the bottom was
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@ ]| Figure 2. Porewater Conclusion:
- 10 gir;’;'c')?jed Ofcargi))n to(ts)' ® Our work reveals the importance of methylotrophic methanogenesis in seagrass meadows. The methane production in
£ 20 iotal dissolved nit;ogen the sediment of the seagrass meadows was dominated by methylotrophic methanogenesis.
S 4 (c) total dissolved ® The distribution of methanococcoides was Influenced by oxygen contents in bare sediment and the availability of the
. phosphorus, (d) sulfide substrates in the sediment covered by seagrasses.
| | and (e) sulfate. ®\\Ve have a better understanding of the methanogenic mechanism and Iinfluence factors of metnanogenesis In the
From O to 20 cm, the total dissolved carbon, nitrogen, phosphorus and seagrass meadows. These findings help to estimate the carbon burial capacity of the seagrass meadows accurately in
sulfide In Enhalus acoroides sediment were higher than those Iin bare future studies

sediments. These may be caused by the stronger organic matter
degradation in Enhalus acoroides sediment. Acknowledgement: The study was funded by funded by the National Natural Science Foundation of China (41976162).
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