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Community and functional gene characteristics of soil carbon sequestration
microorganisms in Xianshanhu National Wetland Park
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Abstract; [ Objective] Changes in soil properties and microbial community structure in 0—20 cm soil under

di

fferent land use modes in wetlands were analyzed, and the characteristics of soil carbon sequestration

microbial communities and functional gene changes under different land use modes were explored to provide
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scientific references for the protection and sustainable utilization of wetland ecosystem resources. [ Methods ]
The Xianshan Lake National Wetland Park in Changxing, Zhejiang Province was taken as the research object.
High-throughput sequencing technology was used to sequence the genes. [ Results] @ The carbon
sequestration capacity of the Xianshan Lake wetland was as follows: sedge swamp>natural coastal forest™>
bamboo forest>nursery>artificially intervened riverbank forest (Chinese fir forest) >>artificial pine forest™>
broad-leaved forest=>artificially intervened coastal vegetation>artificially intervened riverbank forest (willow
swamp) >reed swamp_>reed and willow coastal vegetation. The organic carbon storage of sedge swamp was
the highest (38.68 &= 0.56 t/hm®), accounting for 171% of forest organic carbon storage, and its soil
microbial carbon utilization efficiency (0.66+0.005) was 150% of bamboo forest microbial carbon utilization
efficiency. @ The carbon sequestration pathways of microorganisms in the Xianshan Lake wetland were
mainly facilitated through the Calvin cycle, reducing the tricarboxylic acid cycle and reducing acetyl CoA
pathway, with Proteobacteria, Bacteroidetes, Acidobacteria, and Chloroflexia as the main carbon
sequestration microbial communities. The relative abundance of Proteobacteria and Bacteroidetes in the sedge
swamp soil were 56.40% and 17.40% , respectively. The relative abundance of Proteobacteria in the natural
coastal forest soil was 59.60% , and that of Acidobacteria in the bamboo forest soil was 36.00%. There was a
positive correlation between organic carbon storage and soil carbon-fixing bacterial abundance in the Xianshan
Lake wetland. [ Conclusion ] The dominant microbial communities for carbon sequestration in the Xianshan
Lake wetland ecosystem varied greatly, and changes in soil carbon sequestration microbial communities and
functional genes under different land use patterns affected the carbon sequestration capacity of wetland
microorganisms. Among them, soil organic carbon storage, total nitrogen content, and microbial carbon
utilization efficiency were the highest in the sedge swamp, and its carbon sequestration functional genes were
higher than those of other land-use methods. Therefore, sedge marshes have a high carbon storage capacity.

Keywords: wetland; carbon sequestration capability; carbon fixing microorganisms; land use mode
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Fig.1 Impacts of different land use patterns on
soil organic carbon storage

2.2 AE L F AT T RUE Y R S A
T ARTE A Wy v e A R 5 T A AT G



%13

Pl 755 JEC A5 A1l L 94 5T 30 2 e S v o ol A 0 OO B9 5 T R TR AR AT

239

P DAL 80 SR A B 11 R [R) AR 9 B R R
B 5020 en) VE R WFSE X 4, I e 3l 0 ) B
AT - 20 A O B 1T HEAT A AT, W A R R
A 207 537 FHEHF Y, X PSR T 26 150 4
OTU, Efl)EFHMEM 49 417 147 A4 3 709 4
H 5097 288 217 J&, Kl 2a F/RA[E L A
KT HEMAEWAAETT K ERFHETT(OTUs >
1%) . QUKo I8 R WoR AT 1T AR .
PR TR 1] 0 25 TR 1 A L T80 34 A ) o 7 2 78 -
ool 3 A (B 220, fE 7 AR AR A L O 3
W 11N 78I 18 1] (Proteobacteria, 9.48 % ~56.39 %) ,
W ¥ ] (Cyanobacteria, 4.72% ~51.56 %) , #LFF 5 ]
(Bacteroidetes, 8% ~17.42%) , 45 % ] (Chloroflexi,
2.77%~5.93%)  BR #F I '] ( Acidobacteria, 1. 5% ~
8.25%) . JERER ] (Firmicutes, 1.37 % ~3.32 %) FlAl 1k
2UE 14 ] (Nitrospirae, 1.02 % ~1.2%) . X #6124 i
T EIFIIR 86.7% ~88.8% . AF K T & 5 R IR M
RAR e A% bR B 1 47 T A= 0 B b 1 3 2 A T
(F 22) 5 5 HOIR A EL . KSR T 2 AR AR 25 T2 T4 A
XPERETRET 35.72% , [ Ag St AT BT N KL SR
TE 4 A R HAE Y BETE 2T IR AR T, R E MY
AL FE MR FF 1 1] ( Acidobacteria, 34.41% ~63.54 %) ,
I 1 1] (Proteobacteria, 9.45 % ~20.66 %) » 4% 25 4
I"J(Chloroflexi, 4.09% ~13.03%) , & & & '] (Cren-

archaeota,3.97 % ~6.21%) , it Z& & '] ( Actinobacte-
ria,2.11% ~8.18 %) . # I '] (Cyanobacteria, 1.78 %
~14.81%) . ZF B ] (Gemmatimonadetes, 1.21 %
~2.94%), % % W '] (Planctomycetes, 1. 21% ~
2.95 %) FI#LFT & ] (Bacteroidetes, 1.12% ~6 %) , iX
S IR T BT A 87.9%6 ~90.5% . KRR
P I TR AR AR RS B T AR T V5 TR MR AR T R AR A
T R T TR 19 AR 2 3 8 T P SRR b 1 7% . @ s K1
I3 EE R s (8 2b) 4 DS B Y RE Vs 2 B ) 5
B J& N Candidatus Solibacter, Rhodoplanes ,
Burkholderia , Mycobacterium I Candidatus Kori-
bacter T 7 A0 M A8 W) F V& R B 2L H R N
Dok59,
Candidatus Methylomirabilis 1 Flavobacterium ,
[FIA}, 4 225 (a-, -, ¥-and 8-Proteobacteria ) £
T T Bk G2 0 R v R AR R R L YR RO
P B-Proteobacteria B F T £ B (13.80%) & T KR
TR AR (4. 7400) AH AR T 75 P AZ A bR (15.6106) 5
YW EL VB ¢ 6-Proteobacteria 1/ A XF 3= B (33.54 %)
TR U B AR (51.61%), A HEIBEM o
Proteobacteriaffl ¥ = B (25.91 %) i 35 1 T H A2 Hb
REVE o AT AN [R) = A O 5 b g 40 R 4
JRTE R K EAFTERS 3 22 5 X Rk — D4R
T LA T 2O e 98 R A R v 45 R R R

Geobacter, Bacteroides, Adyrhizobium ,

a IMKF b &K
100
80 _!
%arg
E 40
20 ‘
= — —
- fr—
" — - — —
T 1T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T,
T 28 1Y R A
pm [ wss3 [ Gemmatimonadetes [__] Bacteroidetes [ PRR-12 [112-24 [ Saprospirae [ Chloracidobacteria
® [ Verrucomicrobia [l GAL15 Actinobacteria = Gammaproteobacteria: Gemm-1 [ Flavobacteriia [_] Solibacteres
s [ Proteobacteria [ Firmicutes [ Acidobacteria [ Deltaproteobacteria [_] Clostridia [ Cytophagia [_1DA052
[ Planctomycetes [ Cyanobacteria [ Euryarchaeota [ Betaproteobacteria  [__] Bacilli [ Bacteroidia [ Acidobacteriia
o [ Nitrospirae [ Chloroflexi I Crenarchaeota [ Alphaproteobacteria [__] Chloroplast ] Thermoleophilia[C_] Acidobacteria-6
e I NC10 [ Chlorobi I Other [ Planctomycetia [] Ktedonobacteria[__] Actinobacteria [[Z0] Thaumarchaeota

[ Nitrospira

[ Anaerolineae  [] Acidimicrobiia [EIH Other

2 AEEMFAAART T EBEFFAK

Fig.2 Soil microbial community composition under different land use types
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Fig.3 Effects of different land use types on carbon use efficiency
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