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1. =RAEBAREREEKEEFTRIER
Table 1. Nutrients in seawater (n=3) during different time series (expressed as mean value and standard error, SE)
Control Treatment
Index
Day 0 Day 7 Day 35 Day 0 Day 7 Day 35

Phosphate/(mg/L) 0.006+0 0.025+0.006°  0.026+0.002° 0.006+0° 0.034+0.004° 0.034+0.008°
Nitrate/(mg/L) 0.050+0.001*  0.044+0.001*°  0.047+0.006° 0.050+0.001*°  0.006+0.003° 0.725+0.022°
Nitrite/(mg/L) 0.001+0 0.0100° 0.005+0.002®  0.001+0 0.023+0.001° 0.113+0.008"

0.230+0.050°

Ammonium/(mg/L)

Different letters represent significant differences (P<0.05).
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Figure 1. Variation of pH and RDO in seawater (n=6) in seagrass culturing system. RDO, dissolved oxygen.
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Figure 2. Photosynthetically active radiation (PAR)
vs. electron transport rate (ETR) plotted from light
curves for Thalassia hemperichii (n=3) after culturing
for 35 days (expressed as mean value and standard
error, SE).
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Figure 3. Abundance of 16S rRNA gene copy
number from Thalassia hemperichii rhizosphere (n=6)
in different time series. Different letters above the
columns represent significant differences (P<0.05).
Day 0: at the beginning; Day 7: culturing for 7 days;
Day 35: culturing for 35 days.
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Table 2. Diversity indices of 16S rRNA gene in
Thalassia hemperichii rhizosphere
Control Treatment

Co C7 C35 TO T7 T35
oTuU 3952 4106 3623 3018 3441 3562
Shannon 7.74 888 892 676 7.86  8.66
Chao  2609.72 2490.03 2559.78 2118.36 2428.85 2463.41
Simpson 0.97 0.99 0.99 0.94 0.97 0.99
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Figure 4. Total 16S rRNA gene community composition at phylum level (A) and order level (B) in Thalassia
hemperichii rhizosphere. CO: control at day 0; C7: control culturing for 7 days; C35: control culturing for 35 days;
TO: treatment at day O; T7: treatment culturing for 7 days; T35: treatment culturing for 35 days.
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Figure 5.  The heatmap plot depicts 16S rRNA gene abundance of each sample at the family level. The relative
values for bacterial are depicted by color density with the legend indicated at the left of the figure. CO: control at
day 0; C7: control culturing for 7 days; C35: control culturing for 35 days; TO: treatment at day 0; T7: treatment
culturing for 7 days; T35: treatment culturing for 35 days.
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Figure 6. Principal coordinates analysis (PCoA) of total
16S rRNA gene communities based on high-throughput
sequencing data. The percentage of variation explained
by each axis is shown. CO: control at day 0; C7: control
culturing for 7 days; C35: control culturing for 35 days;
TO: treatment at day 0; T7: treatment culturing for 7
days; T35: treatment culturing for 35 days.
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Figure 7. CAP ordination biplot showing the
relationships between environmental variables and
total 16S rRNA gene communities in Thalassia
hemperichii rhizosphere. RDO: dissolved oxygen. Sal:
salinity. PO3™: phosphate. NO3™: nitrate. NO,™: nitrite.
NH,": ammonium. CO: control at day 0; C7: control
culturing for 7 days; C35: control culturing for 35 days;
TO: treatment at day 0; T7: treatment culturing for 7
days; T35: treatment culturing for 35 days.
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Seagrass-microbial interactions in the rhizosphere
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Abstract: [Objective] This research aims to investigate the response of rhizosphere microbial community after
seagrass transplantation to high temperature treated seagrass sediment in Sanya Bay. [Methods] The environmental
parameters including pH, dissolved oxygen, phosphate, nitrate, nitrite and ammonium were measured.
High-throughput sequencing and real-time quantitative PCR of the 16S rRNA gene were used to analyze the
diversity, structure and abundance of microbial communities in the rhizosphere of seagrass Thalassia hemperichii.
[Results] The concentration of seawater nutrients (phosphate, nitrate, nitrite, ammonium) and pH were significantly
higher in high temperature treatment group after 35 days. The abundance of 16S rRNA gene increased firstly and
then reduced with the time. In addition, Firmutes (32.4%), Fusobacteria (27.21%) and Proteobacteria (22.92%)
were the dominant phyla in rhizosphere in high temperature treatment group at the beginning of incubation period.
But Firmutes and Fusobacteria were then decreased and replaced by Cyanobacteria and Actinobacteria over time.
Proteobacteria (51.1%) dominated the rhizosphere microbial communities in the final phase. Moreover,
Desulfobacteraceae belonging to sulfate-reducing bacteria and Helicobacteraceae affiliated with sulfate-oxidizing
bacteria increased over time. [Conclusion] Colonization of seagrass would improve the microbial diversity of high
temperature treated sediment, shape and change the microbial communities in rhizosphere.

Keywords: seagrass, high temperature processing, seagrass colonization, rhizosphere, microbial diversity,
microbial abundance
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