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Figure 1. Sampling sites of seagrass distribution area
in Yellow Sea and Bohai Sea.
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(Elementar, fE[H) 58, HYYE 318K,
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(version 7.1)#lE 979%AHI EE#1 T OTU K26, B

FARIF A OTU 8 X:B%; 1] RDP classifier I
WP HVHAT YR G JE R OB Silva
(SSU128), HxTEIfE A 70%. F|/F] Mothur (v.1.36)1
THEFESP o Z2F4PE(EHE Shannon, Simpson.,
Chaol, Ace, Coverage §%%); B ZAEMEFIF Primer
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One-way ANOVA [ SLD 36 i FEA t #6536
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N1 2 A (P<0.05) (% 1), = H#uxf He Al LA
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(grand size, 257.36+18.89 pum)7E L s, IFH.
ZHLE) TOC F1 TON B 5534 0.74%71 0.11%,
SEARE MR E G RIRIURY) &) 2.8-7.4£5;TC
(1.28%:+0.05%) . TOC/TON H.{1(8.00%:+0.98%) .
INARE S A P M 22 Sl 1B 25 (P<0.01), &
SR EERENEME, A5 NH, 5 (450.28+
68.57 umol/kg), SO, #1+(12.27+0.80 umol/kg),
{8 K7 4% (57.54+1.57 um) & & /N T B (257.36
18.89 um) 5 K i# (213.19+4.81 pm)(P < 0.001).
NO; 11 NO; & 5 1E 81 (20.46+2.37 umol/kg; 7.83+
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#* 1 REEMEERFEMEZ BUREXNIEEX Z EHE R (FHEHREIR)
Table 1. Theregional difference of rhizosphere environmental factors and the difference between rhizosphere and
unvegetated samples (meantstandard errors)

Physicochemical Weihai Dongying Dalian P Vegetated/ Unvegetated/ P(V vs. U)
variables (WH) (DY) (DL) WHvs. DY WHvs. DL DY vs. DL (V) V)
TOC/% 0.74+0.03 0.26+0.05 0.10+0.01 0.001** <0.001** 0.365 0.37+0.07 0.16+0.02 0.013*
TON/% 0.11+0.00 0.03+0.00 0.03+0.00 <0.001** <0.001** 0.532 0.06+0.01 0.03+0.00 0.050*
TOC/TON 6.67+0.07 8.00+0.98 3.71+0.30 0.379 0.005** 0.001** 6.13+0.57 4.79+0.45 0.213
TC/% 0.85+0.02 1.28+0.05 0.16+0.01 <0.001** 0.43 <0.001** 0.76x0.12 0.60+0.11 0.184
TN/% 0.11+0.00 0.06+0.00 0.05+0.00 <0.001** <0.001** <0.001** 0.08+0.01 0.06+0.00 0.322
NH4'/ 283.87+ 450.28+ 405.44+ 171 0.308 0.701 379.87+ 387.37+ 0.922
(wmol/kg) 15.65 68.57 120.88 47.97 58.98
NO, / 20.46+2.37 33.99+4.69 41.83+3.26 0.0240* 0.001** 0.146 32.10£3.03 24.58+4.19 0.153
(umol/kg)
NO;z /(umol/kg) 7.84+1.78 37.32+4.44 41.32+2.98 <0.001** <0.001** 0.402 28.82+4.35 25.00+4.23 0.564
SO /(mmol/kg) 8.25+0.55 12.27+0.80 6.86+0.24 0.012* 0.806 0.007** 9.13+0.69 6.71+1.52 0.112
Grand sizelum  257.36% 57.54+ 213.19+ <0.001** 0.079 <0.001** 176.03+ 248.96+ 0.105
18.89 157 481 23.69 39.6
Sizes Clay/% 0.76£0.17 3.06£0.17 0.00£0.00 0.003** 0.166 <0.001** 1.28+0.36 0.25+0.10 0.013*
Silt/%  15.35+2.07 52.35+1.61 0.86£0.35 <0.001** 0.088 <0.001** 22.85+5.85 8.44+3.22 0.043*
Sand/% 83.89+2.24 44.58+1.65 99.14+0.35 <0.001** 0.091 <0.001** 75.87+6.20 91.31+3.27 0.039
Pb/(ng/g) 5.60+0.61 8.60+0.47 4.26+0.17 0.001** 0.708 <0.001** 6.15+0.54 4.53+0.83 0.093
V/(ng/g) 11.03+1.01 15.35+1.19 10.11+0.39 0.005** 0.934 0.004** 12.16+0.79 9.16+0.49 0.011*
Cr/(ng/g) 2.76x0.39 543+0.81 2.00+0.14 0.004** 0.773 0.002** 3.4+048  1.57+0.27 0.010*
Mn/(ug/g) 34.19+ 255.33+ 26.89+ =<0.001** 0.525 <0.001** 105.47+ 126.65+ 0.730
2.27 17.6 2.08 28.86 33.49
Fe/(nglg) 2436.56x 719219+ 217476+ <0.001** 0.813 <0.001** 393451+ 2050.71% 0.024*
295.07 881.39 173.35 681.89 451.34
Co/(ug/g) 142+0.20 4.09+0.44 1.21+0.11 <0.001** 0.625 <0.001** 2.24+0.38 1.49+0.37 0.181
Ni/(ng/g) 3.80+0.53 10.99+1.23 2.07+0.18 <0.001** 0.429 <0.001** 5.62+1.11 2.9+0.92 0.085
Cu/(ng/g) 4.09+0.79 8.76£0.57 2.29+0.17 <0.001** 0.310 <0.001** 5.05+0.79 2.32+0.5 0.006* *
Zn/(ng/g) 11.39+1.51 19.04+2.04 9.26+0.60 0.005** 0.738 0.002** 13.23£1.38 6.99+0.99 0.004**
Ad(ng/g) 3.17+0.09 4.66+0.12 2.81+0.14 <0.001** 0.001** <0.001** 3.54+0.22 3.85+0.25 0.481
Cd/(ng/g) 0.10+0.01 0.11+0.01 0.05+0.00 0.046* 0.055 <0.001** 0.09+0.01 0.04+0.01 0.001**
Ail(ng/g) 1872.86+ 3586+ 1248.5+ 0.003** 0.650 0.001** 223579+  989.18% 0.008*
265.47 489.18 119.83 317.21 215.26
Sc/(ng/g) 0.34+0.03 0.86+0.08 0.32+0.01 <0.001** 0.971 <0.001** 0.51+0.07 0.35+0.06 0.111
Ti/(no/g) 24.84+2.66 29.46+3.67 40.86+3.48 0.484 0.007* 0.034* 31.72+¢2.52 16.44+2.31 <0.001*

** P<0.01; * P<0.05.

1.78 umol/kg) & F K T 4 & F K% (P<0.001),
SEWETE = ES TR, FrilE s E#TE

RE WL

55 (Br As,

L RIERL, KE

SRR K%

Ti &)@ 4N (P<0.05), i giiF4)R
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SIS REZFAK(ANOVA, P>0.05); Kikiff
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JE¥ 5, JuH TOC, TON. #i+-(Clay). #ib
(Silt) e E4:J8 V. Cr. Fe. Cu, Zn, Cd, Ai. Ti
W R IX 2 = FAERIX (P<0.05), 1fif NH, . H
{E k42 (grand size) . Vb ki (sand) & i 7E IR B X 80
HAWAEE N F 2R HABE
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%1

24 MR 2 e A5 3] 1078214 S5 A KUY
5, HIRHEIEE FEE NCBI BdiE, A
J¥41'5 4 PRINA490600.

Vg R OB 0 4 TR A R S5 R AE T KR 1 (1
2-A), 2K ] (Proteobacteria) (41.1%). ik ZHE
IJ(Cyanobacteria) (15.4%) . flfTHi ] (Bacteroidetes)
(12.6%) . £k il ] (Actinobacteria) (9.3%) /2 &
PRAR B K Jil RO AR A v iy R AT i, I AR
PRSI A 5 P A R 2 ) B A [ B i R (o
X G AER X)) 2Z A 21 F) 2% 55 B 2 (P<0.05, £ 2).
T UL R S [ bR i =2 ] Y 22
il Kruskal-WallisFk ARG 3452 117K F2H 18]
BEXESWYF, FELER 10 25 (P<
0.05)it L W2 AR K R (K] 3-A) HABBELAR
BRUTEI AR T AT AR 2 B AR AR ey , A DA P
o IR ERRAR;  WRE (AR (Spirochaeta) FHXT F BE1E L
B om o, ZF O B ] (Gemmatimonadetes) |
Ignavibacteriae [JAH X =F B 72 U SR AT AT
(Fusobacteria) . PEi# # [ ] (Verrucomicrobia) i #H X
F AR REmS = T A B RSy . FIF wilcoxon
FRAS IS 2 T M Br 55 IEAR BR=F B2 AT 10 1922 54
Fi(P<0.05) (K 3-B). I'1/KF FAPRSAEMIPRAH
ke, BRFT T (Acidobacteria) . 425 [ ] (Chloroflexi) |
J& BE W@ O[] (Firmicutes) . # A M0 B O[]
(Gemmatimonadetes) . #2 4T ](Fusobacteria) . ¥
¥4 P8 1] (Verrucomicrobia) . 12 iE {4 (Spirochaeta) .

Ignavibacteriae, i #kFT 14 ](Deferribacteres) 41t
PR & B8 s U 1] (Bacteroidetes) |
Latescibacteria 7£E AR Fr 1 498 HhopE X 3= AR .

TE K- b (K 2-B), MRBRAE S 3-8 T T 44
w B e
(Epsilonproteobacteria) . # & 44(Clostridia), #LIt+
P4 (Bacteroidia) . 5Ll 1 24X (Gemmati monadetes)
R R T AR B R, v W N
(Gammaproteobacteria) ., B 4¥(Flavobacteriales) .
o- 7% IE T 44 (Alphaproteobacteria) . ¥ 5 A1 1 44
(Sphingobacteriia) . W £F 4k [# 4X (Cytophagia) 7& 1E
HRBRAE it 7 B R AR

TEHK- EnfE 2-C Bz, MRERH BT i H
(Desulfobacterales) . #5'[if{ 1% H (Campylobacterales) .
R H (Clogridiales) . Bi #i . Jf H
(Desulfuromonadal es) <5 14 7 4= J3 i 3 5 TEAR PR,
AR PR AR B B s 25 211 H (Flavobacteriales) |
21 41 B H (Rhodobacterales) . #% i g B H
(Xanthomonadales) . #HAEFT T H (Sohingobacteriales).

TERFAKCE E (& 2-D), AR BR -5 rh i ari sk 25 1
B} (Desulfobulbaceae) . Wi & A W Bl
(Desulfobacteraceae) . 12 ief T 5 (Helicobacteraceae)
R AR o A N I | RN Ll W S
(Flavobacteriaceae) . ZIfT i #+(Rhodobacteraceae) .
2 % & P} (Acidimicrobiaceae) . J& 12 i€ H F}
(Saprospiraceae) V-1 F B 45 TARPx

LN 16S rRNA J5 [R] e i £ I 7745 51 HUXT
T o-ZREETE RS TT R (3R 3). Sobs fE X2 S b
WL OTU %t H , Shannon 5% Simpson $5
O S W Rl i Z RS B, Ace F8450F1 Chaol
TEBUHRAE /R YRI5 BT L, Coverage #54L
FHRAS I PP IR EE . FH% 3 FIAI, Sobs #5400 4
HRERTRIE . il Shannon $5%4F1 Simpson

(Deltaproteobacteria) . e-
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Figure 2. Relative abundance of microbia taxa in seagrass bed at phylum (A), class (B), order (C), family (D)

levels.
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% 2. &7T Bray-Curtis BEEXN T EMIE LA L EEEEATRY P AERELEWN ANOSIM 7517
Table 2. ANOSIM testing the spatial differences in bacterial communities between Weihai (WH), Dongying (DY)
and Dalian (DL) or between vegetated (V) and unvegetated (U) sediment samples based on Bray-Curtis metrics

Vegetated (V) Unvegetated (U)
Group Vvs U R P
R P R P
Global R 0.916 0.001 1.000 0.004 All samples 0.512 0.002
WH vs. DY 0.892 0.008 1.000 0.100 Within WH 0.682 0.018
WH vs. DL 0.732 0.008 1.000 0.100 Within DY 1.000 0.018
DY vs. DL 1.000 0.008 1.000 0.100 Within DL 0.969 0.018
Significant differences (P<0.05) are highlighted in bold.
(A)
== WH V == DY-V == DL V P-value
Proteobacteria‘ x 0.027
Cyanobacteria [rm—__ 0,009
Actinobacteria ‘ * 0.021
Unclassified group [t x 0.018
Acidobacteria L + 0.014
Gemmatimonadetes h ** 0.004
Spirochaetae r xx 0.004
Ignavibacteriae i x 0.011
Verrucomicrobea II x 0.024
Nitrospirae' ** 0.005
0 10 20 40 50
Mean proportions/%
(B)
mm Vegetated mmUnvegetated 95% confidence intervals P-value
Bacteroidetes [ ! —e— ++0.006
Acidobacteria ™ ! x 0.023
Chloroflexi == e : %% 0.000
Fimicutes ™= =N : %% 0.000
Verrucomicrobia bm e #x0.009
Gemmatimonadetes B e « 0.037
Fusobacteria [® S « 0.017
Latescibacteria ! e #x0.006
Spirochaetae [P - #x:x 0.001
Ignavibacteriae | ® %% (0.001

0 4 8§ 12 16
Proportions/%

L 1 1 1 1 1 1 1 1 1

-4 -2 0 2 4 6 8 10121
Difference between proportions/%

E 3. EEXRBMENFEEMEZE(A)URETEEEEZE(B)AIFLL
Figure 3. Comparison of relative abundance of major taxa between regions (A) and with or without seagrass

vegetated (B). *indicate P<0.05; ** indicate P<<0.01.
TR R, AE RN Shannon F5 80 % = T
HAt P (ANOVA, P<0.05), Simpson 55k
THA P (22 5 A ), oh e n] R B AR B
WAV Z R E . Y5 Ace 551 Chaol 5%k

AILUE Hi, Chaol $5%UF1 Ace H5BUR/INIUT A 7R
ESROESHIE, IF HARE 5 A 1 22 5 1
(ANOVA, P<0.05), F=HIAH kb AP A 5 i
AR BRI IR B . Ja AT SRR
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3. WHED o ZHMIERTITCEHEHRER)
Table 3. Microbial o-diversity index (meanzstandard errors)

Sites Sobs Shannon Simpson Ace Chao Coverage
WH_V 1801.60+112.18 5.35+0.25 0.03+0.02 2359.58+153.33 2363.19+134.68 0.98+0.00
WH_U 1804.00+27.84 5.21+0.04 0.03+0.00 2426.50+23.43 2416.01+12.19 0.99+0.00
DY_V 2124.20+92.33 6.09+0.07 0.01+0.00 2733.26+91.81 2739.34+103.70 0.98+0.00
DY_U 1611.67+118.72 5.49+0.06 0.01+0.00 2238.98+167.36 2215.83+153.56 0.98+0.00
DL_V 1582.40+63.56 5.05+0.16 0.03+0.01 2176.77+69.60 2185.79+63.88 0.98+0.00
DL_U 1444.33+62.71 5.18+0.05 0.02+0.00 1991.65+61.78 2023.68+78.43 0.98+0.00

Letters in sample 1Ds mean the vegetated (V) and unvegetated (U) samples collected from the Weihai (WH), Dongying (DY) and

Dalian (DL), respectively.

on B e BEATE 98%LL |, WP R el EE, DL R4k
TR B H A58 ML PRy A: Yy Pl - R 2
FEVEAEAE I B DX 22 57, AR 7R 2 X 2 XA
it 8] o- Z2 FEPEAE B B A

AT AT T A R A M R . AR
MREZ ], DU B X AR B X Z AR 2 57
& PRIC1E 14 Bray-Curtisif 2 Fl weighted UniFrac
FRBSETE OTU JK-F B XS REA th ol 55 19 W b
fa Bt 47 dE ¥ & 2 48 R % HE /¥ (non-metric
multidi-mensional scaling, NMDS)Fl 3= Ak b5 437
(principal Coordinate Analysis, PCoA) (X 4-A-B),

(B)

(A)
Dongying | Weihai | Dalian - 2D Stress: 009
o~ ~
N

Vegetated ‘ A o N
Unvegetated & A ®) _Q;‘ DY_UnVegetated

(Eé“\ WH_Unvegetated @
QN WA
‘O

'O DY _Vegetated
DL _Unvegetated

WH_ Vegetated

DL_Vegetated

B0 S 7S T R P R AR X A TR 7 2L RN 2
EH e E VMR (R=0.512, P=0.002). i i\ #y X
I 2 S (B . RE L RO ) SRR B 2 S (R
X AREDC)ERTE B H ] 5 XA ke s AR ok
B, LRHEXERIEF XA, AR D 0
it el Pk 2% 5 (ANOSIM  vegetated global R=0.916,

P=0.001; unvegetated global R=1.000, P=0.004)
(% 2o “ARIEHLZ I LR, A B XA
Z a3 22 5 1 2% H P {HAR S 0.008, Ti=IE & X AT &
] H17% A6 P S (1 25 57 (P=0.100>0.05, % 2), #k—#
Bb 4[] — b DX (1 5 XA R B X 22 [A) B R 25 4

@ WH_Vegetated
DL_Vegetated @

=
)

S

= 0.0

% & WH_Unvegetated DY_Vegetated

O,_ 3

£ -02f dﬂo

DL_Unvegetated g
—04 :: \00,': DY_Unvegetated

-0.2 0.0 0.2 0.4

PC1 (34.96%)

4. E-TF Bray-Curtis #1 weighted UniFrac R S{EREEZIEEE X HEREHF (A)FE LIRS HT(B)
Figure4. Plots of nonmetric multidimensional scaling based on Bray-Curtis distance (A) and principal coordinate
analysis based on weighted UniFrac distance (B) showing the differencesin bacterial community structure.
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25, RIHEAAAE R #E AR (P=0.018, 3 2). HA
JEHRISA T B) BN B WM R T REA R
IFREE, ATLUE R RS b A 3 B 32k P
2 B SEE B X TFHE R, EFTA RS
JEE S I FEA I S D TR 2540 B R AR

2.3 THAEWEBERT AR N ] F i

HRAE T 1K TCAR 53 B (RDA) & BRAS [] i3l A
(A it 28 7R (B XA B X)) 5 R[] A P15 [ A7
AT BEB R (A 6), HrhE 6 Fr /R IR N+
1 TN (P=0.005). TOC/TON {#(P=0.021) % & 4

80

90

Similarity/%

100L

i

Ul U2 U3 U2 U3 Ul U2 U3 Ul V3V5 V4 V] V2V1V3V4 V2 V5V3 V5 V2 V] V4

DY U WHU DLU

DY V
Sample

DLV WH_V

& 5. %EF Bray-Curtis BB MIHEMBR D
Figure5. Plotsof sampling sites cluster scaling based on Bray-Curtis distance.

RDA2 (6.43%)

Dongying | Weihai | Dalian

Vegetated L 2 A o

Unvegetated | A O

RDAI (35,37%)
6. IKELERKDH
Figure6. Redundancy analysis based on phylum level.
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J& Mn (P=0.009). As(P=0.002). Ti (P=0.018)f
JEXS T IR B MRV 45 A A 4 35 Y
S0, 5 F7E% RDAL, RDA2 L iR 4y
Bk 34.81%F1 6.73%.
SRR 5 1 KE F SRR T 3011
YikhZ (8] Spearman #H5¢ 22 BT X1l 2 R -
Py AT RS, A ARAT 00 B0 R i
Heatmap [&1 /&R (& 7), B FRRHHOCHEE R
AN, PRI T PR EREXT H AR 68 AR bR IR EE Y
WV AR, 45 AP Latescibacteria, R A ]
(Planctomycetes) . Jiii &k #T 1 '] (Deferribacteres)
Aminicenantes., Ignavibacteriae. Nitrospinae, %
F B '] (Acidobacteria) RN T
(Gemmatimonadetes) S P Fl i A B M 4R, #BS5
¥F Ti, Cu, Co, Fe, Sc. Pb, Ni. Zn, Cd,
V. Cr. Ai. SO 4 ¥ EHIXME(P<0.05), I

*

7.
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H % #F B 1] (Acidobacteria) . % PA Y i [
(Gemmatimonadetes) ., Nitrospinae, Ignavibacteriae
5 NO; . NOs il # IEAHDEE R (P<0.05). [A]
A5 FE i | ] (Proteobacteria) . Parcubacteria. fifift
B25E T [ ] (Nitrospirae) . #1FT1#i 1] (Bacteroidetes) 5
W TC, =& R Bk Ti 41). SO, . Clay. Silt
1 g F A XEPE(P<0.05),

N TS OTU JK-F- BRI B R (weighted-
UniFrac 1 25) I35 48 50 5 B4 (Bray-Curtis 1 %)
Z IS, R Mantel test 1450 (3% 4),
i r AR E K P E S AR .
K 4 LIRS RN - (fU 45 TN TC. TOC, Clay |
As)5 OTU /KP4 Z RIAHDCHE B3, MEREE A
F NO, . NH,". Grandsize, Sand, Pb, Cr. Co,
Ai. Zn, Sc. Ti. V. Fe BRS5WFHEMANR
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Parcubacteria
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Figure 7. Heatmap correlationship analysis on the phylum level. * indicate P<0.05; ** indicate P< 0.01.
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= 4. OTU 7K E Mantel test 138
Table4. Mantel test of environmental factors at OTU

level

Environmental factors Mantel test (r statistics) P-value
TN 0.210 0.043*
TC 0.294 0.004**
TON 0.089 0.354
TOC 0.207 0.025*
NOs;~ 0.122 0.234
NO,” —-0.019 0.851
NH,* -0.144 0.250
S0 -0.051 0.636
Grandsize —0.006 0.953
Sand -0.017 0.919
Silt 0.094 0.258
Clay 0.217 0.001**
Pb —0.020 0.861
Cr —0.055 0.695
Co —0.041 0.759
Ni 0.035 0.713
Cu 0.020 0.815
As 0.268 0.002**
Cd 0.127 0.114
Ai —0.022 0.862
Zn —0.060 0.621
Sc —0.056 0.621
Ti —0.011 0.943
\Y, —0.055 0.650
Mn 0.120 0.055
Fe —-0.073 0.561

* indicate P<<0.05; ** indicate P<0.01.

3 it
31 EEEHABEGARX RIEEXAEER
AT T ENEE R X RE . g, K
i = b H AR B8 B R LS AH A 2 2 TR R
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TALER, 808 F X IR b B FRn EEE
TCHR XU B . SEH A B AR BRI
Hr % 1 (Clay) R P (Sil) BF 5 o 88 | 5k o
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A BT DL RRAROK SR, IR e D UORR, il
JEVE B IR I FLW R AR U AT A L

FUE, BHAEE SRER AR . VAR AT LR
SRR PR, JFRE N DK i e, 3E
b B AR B R RS A ALK A, PRt
R R AN S E B RS RIS NEOR T
WA RA B IRAARE ST, AL 45
P AT SR R I H A 68 R R AR KA
o A )2y ) v B SOy b T g rp R AR AR Y
Hh 5T A] BE B A T O T AR SRR AL AU, R
YY) BT B B 3 o AR 3 R e h R A ) o
M TCHUA S P RCIR AR EE — R 58 I s £
JEA BEHEAG UL, AR BN NH, S #TE
TR PR rp & R, SR H ABE FEAR PRl 1
NH; A ARRIEP ), i 2+ (Clay) BORc 4
ey TUUR R AR, DR A T R o
MUY o 4 JE v B I 2 e TR R X, R8I 1T
T AT G Y E A A L R R O
[FRER] W, AR EMFEARPRITRRYIR R /), Fa R
TR MR, RiEHE AR PRUTEY) 32 22 SOk
UKL (Sand), 4R R i iR .
32 HABBEARPRHARIE MR
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AU RR ) b B A Ak A DR AR A A ) /A R
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Rhizosphere microbial community structure and function of
Zostera japonica in the distribution area of seagrass beds in the
Yellow Sea and Bohai Sea

3
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Abstract: Zostera japonica is a unique Asian seaweed species and has important ecological value. In recent years,
Zostera japonica has been continuing to degenerate, causing widespread concern among researchers. [Objective]
We hypothesized that the rhizospheric microorganisms were closely related with the healthy growth of Zostera
japonica. We explored the diversity and function of microbial community in root of Zostera japonica at coastal
zone of Yellow sea and Boha sea, and intrinsic relationship with seagrass. [Methods] We collected surface
sediment samples of Zostera japonica roots and unvegetated areas from three locations including Dongying,
Weihai, and Dalian city. We investigated the rhizosphere microbial community structure by sequencing on Illumina
HiSeq300 platform and analyzed the correlation between microbial community structure and environmental
parameters. [Results] The most dominated phyla widely distributed in the rhizospheric surface sediments of
Zostera japonica included: Proteobacteria (41.1%), Cyanobacteria (15.4%), Bacteroidetes (12.6%), Actinobacteria
(9.3%). Comparisons of different regions (Weihai, Dongying, and Dalian) or sample types (rhizosphere vs.
non-rhizosphere) showed significant differences in microbial communities, mainly due to the presence of
sulfate-reducing bacteria and nitrogen-fixing bacteria found in the rhizosphere. Total nitrogen, total carbon, total
organic carbon, clay, were all significantly correlated to rhizospheric bacterial community composition and
distribution. [Conclusion] From a functional point of view, the differences between groups was mostly related to
sulfur and nitrogen cycling, and sulfate reducing bacteria play a key role in maintaining the ecological health of
Zostera japonica.

Keywords: Yellow seaand Bohai sea, seagrass bed, rhizosphere, microbial community, diversity
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