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* 1. RIEWEERTRYIEET

Table 1. Environmental factors of seagrass bed sediment in Swan Lake

Samples 7/°C Salinity/%o TOC/% TON/%

Seeding-Un 6.6+0 32.2900+0.0071 0.1020+0.0088 0.0206=0.0021
Seeding-Zj 6.6700+0.0471 32.3500+0.0492 0.1491+0.0753 0.0260+0.0101
Seeding-Zm 6.5700+0.0943 32.3200+0.0943 0.1788+0.0988 0.0272+0.0057

Maturation-Un
Maturation-Zj
Maturation-Zm
Decline-Un
Decline-Zj

Decline-Zm

13.4+0
13.3700+0.1247
13.3700+0.1699
3.05+0.05
3.1300+0.0471
3.1000+0.0816

33.03+0.01

32.9700+0.0294
32.9900+0.0408
30.3650+0.0304
30.3500+0.0216
30.3000+0.0616

0.4393+0.0311
0.4799+0.1139
0.6535+0.0234
0.1560+0.0179
0.1455+0.0048
0.1988+0.0035

0.0485+0.0092
0.0527+0.0173
0.0683+0.0061
0.0444+0.0092
0.0392+0.0042
0.0448+0.0029

Zj: Zostera japonica; Zm: Zostera marina; Un: unvegetated.
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Table 2. Microbial a-diversity index (mean+standard errors)
Sample/Estimators Sobs Shannon Ace Chao Coverage
Decline unvegetated sediment 3857.50+914.30 6.44+0.38  7412.37£1539.46  6150.05+1358.49  96.17+0.51%

Decline Z. japonica rhizosphere 4603.67+811.03 6.49+0.27 5888.08+1121.14 7188.09+1116.05 96.47+0.39%
Decline Z. marina rhizosphere 4343.67+538.35 6.43+0.55 8487.03+£1602.96 6897.94+£1057.61 95.72+1.83%
Seeding unvegetated sediment 5187.00+87.05 6.66+0.15 8160.60+671.87 7516.57+45.75 96.86+0.05%
Seeding Z. japonica rhizosphere 4786.00£562.66 6.55+0.18  7932.95+1523.00 7116.37+£875.14 97.14+0.48%
Seeding Z. marina rhizosphere 3821.33+452.79 6.10+£0.23  7068.53+485.79 5905.02+494.38 97.39+0.20%
Maturation unvegetated sediment ~ 4053.50+609.50 5.88+0.63  7581.34+1113.37 6288.61+£780.03 96.96+0.48%
Maturation Z. japonica rhizosphere 4142.67+£108.43 5.80+£0.47 7363.62+819.29 6330.69+112.31 97.48+0.04%
Maturation Z. marina rhizosphere  3033.67+941.10 5.06£1.21 5377.58+41992.26 4630.62+1546.06 98.04+0.61%
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Figure 1. Relative abundance of microbial taxa in seagrass bed at phylum (A), family (B), genus (C) levels. M:
maturation; S: seedling; D: decline; Zj: Zostera japonica; Zm: Zostera marina; Un: unvegetated.
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Figure 2.

Z. marina rhizosphere and Z. japonica rhizosphere groups.
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Figure 3. Statistical comparison of the relative abundance of microbiota between Z. japonica and Z. marina
rhizosphere. A: maturation; B: decline; C: seedling.
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Figure 4.

Heatmap correlationship analysis on the family level. *: P<0.05; **: P<<0.01.
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Figure 5. The nMDS analysis of microorganisms under different grouping conditions based on Bray-Curtis
distance.
x3. BEBRZRBFESN
Table 3. Permutational multivariate analysis of variance
Characteristics Sums of Sqs Mean Sqs F_Model R? P_value P_adjust
Life history 0.26360 0.13180 2.93553 0.20335 0.002 0.0120
TOC 0.18876 0.18876 4.09049 0.14562 0.006 0.0132
Temperature 0.17038 0.17038 3.63201 0.13144 0.008 0.0132
Salinity 0.15550 0.15550 3.27154 0.11996 0.010 0.0132
TON 0.15895 0.15895 3.35425 0.12262 0.011 0.0132
Type 0.09613 0.04807 0.92119 0.07416 0.548 0.5480
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Figure 6.

LEfSe analysis of sediment in different growth periods of seagrass.
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PICRUSt2 function prediction analysis of microbe in different growth stages of seagrass, the ordinate

is the function names of KEGG pathway level 3, and the color gradient is used to show the function abundance.
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Abstract: [Objective] This research aims to investigate the diversity of microbial community structure in different
seagrass growth periods, and to analyze the internal factors that lead to the differences in microbial community
structure. [Methods] The rhizosphere sediments of seagrass and unvegetated areas surface sediments were
collected. High throughput sequencing (Illumina MiSeq Platform) was used to analyze the microbial community
characteristics of rhizosphere and unvegetated areas at different seagrass growth stages. [Results] The difference in
microbial community structure was driven by the growth period of seagrass and whether seagrass was colonized. At
the maturation stage of seagrass, Propionium was significantly enriched in the roots of Z. marina and Z. japonica,
with a relative abundance of 11.58% and 14.26%, respectively. In the seedling stage of seagrass, Desulfobulbaceae
was enriched at the seagrass roots (Z. marina: 2.299%, Z. japonica: 4.092%). The relative abundance of Sulfurovum
was higher in the rhizosphere during the decline stage of seagrass (Z. marina: 5.624%, Z. japonica: 3.749%). In
addition, the growth period of seagrass had the greatest explanatory power for the differences in microbial
community structure (R*=0.20335, P=0.002). The results of PICRUSt2 function prediction showed that all
functional genes showed the same trend in different growth stages of seagrass, but the abundance showed the result
of seedling stage>mature stage>decline stage. [Conclusion] The microbial community structure of seagrass bed
sediments in Swan Lake presented different diversity characteristics at different growth stages of seagrass, with
obvious rhizosphere effect and no significant difference in the rhizosphere microbial community of different

species of seagrass, which was not species-specific.
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