TR A SR IR Jun. 20, 2020, 47(6): 1662—1674
Microbiology China DOI: 10.13344/j.microbiol.china.190743

tongbao@im.ac.cn
http://journals.im.ac.cn/wswxtbcn

K35 (Zostera marina) BEKRTIRMEEIN G EFEE X
28 By B B 2 4FIE
BT mmA gl

1 FERB2ERE RS SRS ASBE R ATLRE PEBAGN SRR 04 WE 264003
2 HEBEEBERY: dEat 100049
3 I REAEEREARE TR BRI 519082

B EITR1AEAREZWNBAALAY%, NARBILA ELZ 6k, BERLRY I @&
ABERFIERE, A EZNENES, TEEMANR, MREZLRE, AEBRAIA A L, [8 4]
WREA & AT kA M ey FE AR R A . (%] #IF K AZZ PCR 4= 16S rRNA &
F @ nFEFFE, M7 LhARRRRGH AT EEELZRTEFEAG. 10, 15, 20, 25 F2 30 cm)
BT mAFEAFE. SHEFBEEEMOTN. [ER] @A F 5 H 16S rRNA A F # N4
RE W I K, AR 5 cm iR, @E 49 16S rRNA AR NHEEZ-F 20 cm # 30 cm
E(ANOVA, P<0.05). REATa@E A+ B o $HHIEEEA T EHA(P>0.05). @F b5 FER
SHARBEAN, LRRZETAN, PAFFEN, FEANF, L7 T VAT HFRB O FEM
RERZM(P<0.05). TRAAETRERA AR S, £ 25 cm KALZEF] 70% A L, AR S
BT, REAFAN. JEFRANRTEFEINEF. T+ 8 176 K EE I 2 2 EK(P<0.05), Hit
FHEBAERRREN ZFRREP>0.05). (4] BERARYBAREANFE. SHEEME
HoAn B BN R0 A AR, X APRFAE T B IR A AR L R e BALIE R R SLES

KH BER, EHNG, RAMBELH, FE, SR

Foundation items: Strategic Priority Research Program of Chinese Academy of Sciences (XDA23050303); National
Natural Science Foundation of China (41676154, 41976115); Key Research Program of Frontier
Sciences of Chinese Academy of Sciences (QYZDB-SSW-DQCO013, QYZDB-SSW-DQC041)
*Corresponding author: Tel: 86-535-2109181; E-mail: xlzhang@yic.ac.cn
Received: 11-09-2019; Accepted: 03-12-2019; Published online: 06-01-2020
HETH: PEBAE A BRI SR G 0(XDA23050303); B [ARRIESE4:(41676154, 41976115);
Bl BRI R F AW 9E 0 H (QYZDB-SSW-DQC013, QYZDB-SSW-DQC041)
*BIE1EE: Tel: 0535-2109181; E-mail: xlzhang@yic.ac.cn
WIS EHEA: 2019-09-11; #EZ HER: 2019-12-03; MKE % HE: 2020-01-06



MG K& KN EE(Zostera marina)ﬁ%?ﬁ*ﬂ%?ﬁ%ﬂﬁ%qz@f&gﬂﬁﬁE/‘]EE%Uﬁ FAE 1663

Vertical patterns of bacterial and archaeal abundance and
community structure in seagrass (Zostera marina) meadow
sediments
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Abstract: [Background] The seagrass meadow was a “Blue carbon” ecosystem contributing greatly to
global carbon sequestration in coastal sediments. The vertical profile of seagrass sediments exhibits a
strong redox gradient, where the surface layer was oxic and rich in labile organic matters and the deeper
layer was reduced and dominated by recalcitrant organic matters. [Objective] We hypothesized that
bacterial and archaeal communities varied greatly in abundance and community structure along the vertical
gradient in the seagrass sediments. [Methods] Quantitative real-time PCR and high-throughput sequencing
were applied to characterize the prokaryotic communities at different sediment depths (5, 10, 15, 20, 25
and 30 cm) in the Zostera marina dominated meadow. [Results] The 16S rRNA gene copy numbers of
bacteria and archaea decreased with the increasing sediment depth, and the bacterial copy numbers in the
5-cm layer was significantly higher than those in the 20-cm and 30-cm layers (ANOVA test, P<0.05).
Depth had no significant effect on bacterial and archaeal a diversity indices (P>0.05). The most dominant
bacterial phylum was Proteobacteria, followed by Chloroflexi, Bacteroidetes, and Planctomycetes. The
relative abundances of 6-Proteobacteria and Planctomycetes were significantly increased with increasing
depth (P<0.05). Bathyarchaeota was the most dominant archaeal phylum, accounting for 70% in the
25-cm layer. Other abundant archaeal phyla were Woesearchaeota, Lokiarchaeota, Euryarchaeota and
Thaumarchaeota. The relative abundance of Thaumarchaeota decreased significantly with increasing
depth (P<0.05). [Conclusion] The benthic archaeal and bacterial communities in the seagrass meadow
sediments exhibited obvious vertical characteristic, which could be driven by organic matter composition
and sediment redox status.

Keywords: Seagrass meadow, Vertical patterns, Microbial community structure, Abundance, Diversity
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Hl; SRS, SEAL A BRAF]; o
R I E A5 E f# PCR {X, Thermo Fisher
Scientific /A ; HiSeq M5 F%, Illumina /A ),
1.3 AR E F o

TURMIRIAE (grain size)>Re OGRS E
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H>1, FIRE>6, FPAIKEE<200 7515 SR F
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TR G 35, SRIGEBR Singleton AR T /40 5
P55 JJEXTHRAS) OTU FRESR, FIHHM: R 2
“edgeR"IFFTHRIELL
1.7 HuREALIE

JWF SPSS 20 SEitHAF i i HLR 2K 5 22 40
(analysis of variance, ANOVA)K:IEAS [A] 7 & T AL
PR it A1 A0 B8 A0 T 16S TRNA JERIPE DI o £
FE: B T BEEHE (RO 32 B2 > 1% ) A B 22 5%
I F B /) ik 35 22 7 (least-significant difference,
LSD)ifr Z AR 28] 22 55 T OTU 1Y
PEESH R PRIMER 6.0 X6 41 B Ay 12 2k
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scaling, nMDS)HER? , FH AR 434 (analysis of
similarities, ANOSIM)F: 5170 FR 4 % B X5 24 Bl AT iy
RFI LE R 200
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2.1 SRR RAYERSHE

T 2015 4F 12 A UTRIFER AR, HXT
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W 1. WK FFE, TUBY A (TN) & &R

x1 BERFRRETRAYELEREDEHRER, n=2)

Table 1 The environmental characteristics of different depths of seagrass meadow sediments (mean+SE, n=2)

Ttem D5 D10 D15 D20 D25 D30
TN (%) 0.08+0.04 0.05+0.02 0.07+0.01 0.03+0.00 0.05+0.00 0.09+0.00
TOC (%) 0.60+0.35 0.45+0.21 0.55+0.02 0.4320.01 0.51+0.07 1.33+0.00
TOC:TN 7.470.42 7.23+1.23 7.78+0.94 15.6142.54 10.1120.72 14.120.00
NH," (mg/L) 2.34+1.21 0.29+0.05 1.64+0.89 0.2240.09 0.10+0.07 0.220.16
NO, (mg/L) 0.0120.00 0.000.00 0.01£0.00 0.0040.00 0.000.00 0.000.00
NO; (mg/L) 0.0240.01 0.010.00 0.0120.00 0.0040.00 0.000.00 0.000.00
DIN (mg/L) 2.371.22 0.30+0.06 1.66+0.90 0.2240.09 0.10+0.07 0.23+0.16
Grain size (um) 12.13+1.41 9.73+0.34 12.700.65 10.1340.10  34.04+14.77 35.39+11.24
Pb (mg/kg) 2.94+0.85 3.5540.45 3.65+0.09 2.68+0.05 3.9420.54 3.1120.12
V (mg/kg) 6.18+0.41 6.61+0.56 7.92+0.05 5.89+0.30 7.27%0.70 10.2842.10
Cr (mg/kg) 1.56+0.55 1.03+0.01 1.31£0.30 0.77+0.05 0.90+0.05 0.92+0.08
Mn (mg/kg) 21.2442.79 19.0948.12  25.39+£0.75 19.67£1.59  28.13+1.77 16.720.64
Fe (g/kg) 0.45+0.12 0.43+0.09 0.51+0.07 0.37+0.01 0.50+0.02 0.46+0.05
Co (mg/kg) 0.35+0.02 0.390.12 0.48+0.03 0.38+0.01 0.57+0.06 0.42+0.00
Ni (mg/kg) 0.7120.08 0.78+0.20 0.910.07 0.77+0.03 1.0240.11 0.93+0.08
Cu (mg/kg) 2.13+0.51 1.890.61 2.58+0.21 1.62+0.02 2.39+0.25 1.78+0.01
Zn (mg/kg) 3.58+1.20 3.20+0.50 3.65+0.64 2.2240.02 3.5440.42 4.54+0.74
As (mg/kg) 1.31£0.01 1.35+0.09 1.46+0.12 1.46+0.02 1.63+0.07 1.690.00
Cd (mg/kg) 0.04+0.02 0.030.00 0.03+0.01 0.0240.00 0.020.00 0.05+0.02
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(]
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D30 b
2 4 6
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1 R

PR DUESCTE AN [T 2 ] 22 5 A i 3(P>0.05)
23 ARFRENRYHAENLSEHL o SHME

T RIS 1 331 066 4% T R A4 16S
rRNA LK F51, %1434 18 150 4~ OTU, £5)Z (A1)
OTU ¥ F-397E 3 583—4 122 Z[a]; t THR/M kS
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D15, D20, column 4 f D20) B V4 X4 1
JCIA G A2 R T8 P R, R ARk B A
16 S 633 307 451 1A 16S rRNA JE[H 741,
X148 3 090 4~ OTU, #5210 OTU #imF4h
425-657 />,

MR o ZFEPEFEE(Chaol . OTU richness .
Simpson Fll Shannon)7Ef#¢)2(5 cm)&E I KAH,
Bl UREES N, A RS, (B4E 25 cm Al
30 cm )2, o ZHEHEFE BT EL 2 (15 em 120 cm)
W, RIVIEE (R 2). R o ZREETREL
R EATERZ)Z(S cm), MEREZIZA0 cm); bl
BREERIN, o ZAEREEOY RIS, 7£ 30 cm
2, o ZHHIREURAL. #id ANOVA KK, TR
W UR B X1 R R TR A R R TR o 2R R 2L
To i 25 (P>0.05), 45 )2 [ T0 I8 25 22 5:(P>0.05)
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Figure 1 The effects of the sediment depth on bacterial (A) and archaeal (B) 16S rRNA gene copy numbers in the seagrass

meadow sediments

TE: ANOVA #i3%, n=4; MRFRFIRZERERALE, P>0.05; AFFRFIRZHERLE, P<0.05.
Note: ANOVA test, n=4; significant differences (P<0.05) between layers are marked with different letters, otherwise (P>0.05), marked with

the same letters.
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x2 MERYMREXMAENLE o ZHEEEKRZM

Table 2 The effects of sediment depth on bacterial and archaeal alpha diversity indexes in the seagrass meadow sediments

FE% Index D5 D10 D15

D20 D25 D30 P value

2l Bacteria

OTU richness 4 122.3+235.8 3 766.7£182.7

Chaol 7 556.5+£381.7 7 178.14£273.4 6 811.2+665.3
Shannon 9.6+0.2 9.3£0.1 8.9+0.6
Simpson 1.00+0.00 1.00+0.00 1.00+0.02
T Archaea
OTU richness 599.44+48.7 657.2+15.9 493.5+19.2
Chaol 920.5+80.4 1022.7+35.4 723.6£36.3
Shannon 5.9+0.7 6.7+0.2 6.2+0.1
Simpson 0.90+0.10 1.00+0.00 0.96+0.00

3 635.9+£373.3

3 583.0+£282.2
6 479.3£555.0

3 883.2£147.4
7 254.2+£313.9

3 755.0£206.2  0.81
7054.9+£289.4  0.75

9.3+0.2 9.5£0.1 9.3+0.2 0.79
0.99+0.00 0.99+0.00 0.99+0.00 0.56
586.5+0.1 598.4+87.7 425.0£70.1 0.33
916.0+0.1 1025.1£159.2  630.7+59.5 0.18
6.2+0.0 5.7£0.6 4.8+£0.9 0.64
0.96+0.00 0.90+0.10 0.80+0.09 0.76

{E: ANOVA Kif; URBE MR IR 22 5 KF T P EARAE.

Note: ANOVA test; The difference level between depths is indicated by P value.

24 BERERTRDPRIHAEN GRS
AR

M 2A FTLAE Y, ZEFTA FEAR TR R 40T
b, AR JE KT B ] (Proteobacteria) 5 & 45 Xt A1
#4(52.38%+1.83%), HURLRES R 1(Chloroflexi,
14.27%+1.35%) . L ¥F W '] (Bacteroidetes
7.88%+0.53%) . V% % W '] (Planctomycetes ,
4.09%+0.34%) 2% T (Actinobacteria
3.08%+0.20%) AL A — LR FEAM BT[] LT
8- I TR 2N (Deltaproteobacteria, 27.93%+0.92%)
FIE I E , IR E: v I E N (Gammaproteobacteria,
12.71%+0.95%) . oS A (Alphaproteobacteria,
7.43%+0.46%) . eBIE R A (Epsilonproteobacteria,
3.3%=1.41%) Fll B-7Z ¥ 16 94X (Betaproteobacteria ,
0.55%+0.04%) o 2% &5 1 1] 3 2 iy K 4 48 1 49
(Anaerolineae , 8.36%+0.75%) Fll i (i 1 Bk B 49
(Dehalococcoidia, 3.43%+0.51%)2H . WIFFEHETTE
B AT R DN (Flavobacteriia, 3.47%+0.30%)2H 1%

EHE T (E 2B), WiTE ] (Bathyarchaeota)
ST — KA 11 (46.99%+4.86%) , Hk &5
i ] (Woesearchaeota, 21.29%+4.64%) . 1&H 4l
W 1] (Lokiarchaeota , 8.13%%1.03%) .
hydrothermal vent group (MHVG, 7.17%+0.86%).
I ] (Euryarchaeota, 6.84%+0.87%) . 7 i 1]
(Thaumarchaeota, 6.20%+1.09%)FI L Ath— LA X} =F

Marine

BEANT 1% BT o WA TSR =
J¥ i 5 2 Bathy 17 (13.45%+1.54%), K52
Bathy 1 (8.28%+3.36%). Bathy 6 (6.32%+0.99%).
Bathy 8 (5.54%+0.67%). Bathy 10 (4.57%=1.40%)
1 Bathy Other (2.84%+0.37%). 3771 =5
K BEA Woese 5b (13.07%+4.36%) . Woese Sa
(2.32%+0.43%)F1 Woese Other (1.85%+0.33%).
25 BERTFMHEEMETENEESS
nMDS 455 BoR (& 3), 405 R B TR 2H i
FEA R BE TR R AR 43 TF o i —25 1 ANOSIM
G R 3), T Bray-Curtis 1 25(R=0.02,
P=0.40)FIFH A BEIL K 2 ) Weighted UniFrac i
(R=0.06, P=0.20)7r %W, TUBMIEREEXT 41 & 1Y)
BRI R, 2R AL, 5. 10 F1
15 em IR EE ) 22 5 5 3 (P=0.03) . LM IR RE X it T
FRIREVE 20 AT G 8 52 0 (P>0.05), 1 ELAS[H))2 8] Y
R S FRIC I 825 5 (P>0.05).
26 AEMEEEELFEFRRENNES
it ANOVA HHKBL(ER 4), g P
KL TR FEE 20 em J2(42.4+4.1%)
BEMRTHAZ @ T 50%) (P<0.05), Hif & 2FE
B AE B S )2 3 A 195 (31.79+0.86%), 15 cm
25 cm JZ MY FEFEEAK(22.93-26.8%) (P=0.01). #IFT
W IR A a3 5B T TR SRR 1Y)
P AEARAIA S, 20 em JZ2(22.6+2.6%) B &= T H:
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Figure 2 The bacterial (A) and archaeal (B) community structures in seagrass meadow sediment columns (phylum level)
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Note: The dominant classes (or subgroups) of Proteobacteria, Bathyarchaeota and Woesearchaeota are also presented in the figures.

fl)Z(10%—15%/47) (P<0.05); TFEINT JAIATXT
FENPE . T2 & TRIZ(P=0.04), WEAHE]]
FBRATFEET 14 3I7E 10 cm #1115 om AMAINT AL
o JLAZETE A 22 5 A B2 (P>0.05)
MEMA FE R 5), b R A TETTR
Y4 210 25 53 L (ANOVA, P=0.01), Hrh 3%
BEHE Soil crenarchaeotic group (SCG), I EETE
15 cm JZ(11.6%+2.8%), mALFEAE 30 cm J2
(0.7%+0.3%) . IALHEBRATHTTE 25 om JZAHXT
FE B I 5 (70.2%+10.9%), 10 cm JZ AT 32 BE f A%
(36.5%+5.0%). H: Bathy 6 Z5BE7E 15 cm 2F

BE (11.9%+4.0%) & 2% & T & K )2 (3.4%+1.4%)
(P<0.05), Fi&EIGHER 3 5% ; Bathy 10 2587
25 cm J2 B (11.8%+6.1%) i 3 15 T-28)2(5 em,
4.5%%2.7%) . IKFRJZ(10 cm, 1.4%+0.3%)F1 20 cm
J2(1.4%+0.0%) (P<0.05), HABZE#EAN Bathy 17.
Bathy_8 F1 Bathy 13 WiR/NFEEITENRE, T2EHE
Bathy 1 W2 R2EGR, X FELARZEFHZ
M 4-10 £, B REW S E I ER)Z
(27.5%+11.1%) I JZE (30.0%+14.6%) FEH T, &
J2(15-25 cm)#K(6.5%—8.8%); 1) L B
TAHR AR, AR R R R

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FRME KEE: KM (Zostera marina) i 5 R TTAR Y0 40 B Aty T =F 8 K 2H il i) 3 3 T AR A0 1669
A 0.6F B
: @ Stress= 0.081 XX Stress= 0.076
0.4r Depth
@ D5
XX 05 ADIO
0.2} X
%‘ PS & - o % X W DI5
S @ X s @ D20
= n [ [ | ﬁ
0.0 Aa @ X D25
o L
A
2 g A m 0.0 A ° XX D30
XX %X n
-0.2}
A X
o
X
. @ ‘ . = . . . .
-0.2 0.0 0.2 0.4 -1.0 -0.5 0.0 0.5
nMDSI1 nMDSI

3 ET Bray-Curtis B 5 B4 5 (A)FAH & (B)AY nMDS 747
Figure 3 The nMDS results of bacterial (A) and archaeal (B) community structures based on the Bray-Curtis distances

#F 3 ET Bray-Curtis 1 Weighted UniFrac 2B 5 Y40 = FA & H 8558 2 % 9 ANOSIM 247
Table 3 The ANOSIM results of archaeal and bacterial community distribution based on the Bray-Curtis and Weighted

UniFrac distances

2R3 2l Bacteria W& Archaea
Groups Bray-Curtis Weighted UniFrac Bray-Curtis Weighted UniFrac
R P R P R P R P
kR 0.02 0.40 0.06 0.20 0.04 0.36 —0.02 0.52
Global difference
D5 vs D10 —-0.23 0.94 —-0.31 1.00 —0.19 0.80 —-0.20 0.86
D5 vs D15 0.18 0.09 0.44 0.03 0.00 0.47 0.04 0.47
D5 vs D20 0.04 0.37 —0.06 0.60 —0.42 1.00 —0.42 0.80
D5 vs D25 0.06 0.40 0.13 0.26 0.26 0.17 0.20 0.14
D5 vs D30 0.01 0.46 0.10 0.20 0.20 0.20 0.02 0.40
D10 vs D15 0.24 0.09 0.45 0.03 0.00 0.60 0.25 0.30
D10 vs D20 0.00 0.43 —0.16 0.89 -0.33 0.75 —0.56 1.00
D10 vs D25 0.19 0.14 0.19 0.14 0.26 0.20 0.19 0.30
D10 vs D30 0.05 0.23 0.05 0.40 0.11 0.50 0.19 0.30
D15 vs D30 0.01 0.43 0.07 0.23 —-1.00 1.00 0.00 0.67
D15 vs D25 —0.11 0.77 —0.15 0.69 0.17 0.30 0.17 0.30
D20 vs D25 0.13 0.31 —0.11 0.60 —0.11 0.50 —0.11 0.50
D30 vs D15 —0.06 0.60 0.16 0.14 —0.08 0.70 —0.17 0.70
D30 vs D20 —0.25 0.94 —-0.22 1.00 —0.56 1.00 —0.56 1.00
D30 vs D25 0.00 0.43 —-0.07 0.69 0.07 0.50 —0.15 0.80

T RERGRAR (MR ZA) TR B HERTHNESR; BEMZERKF(P<0.05) B 2R

Note: The statistic R is based on the difference of mean ranks between groups and within groups, and statistically significant P-values

(P<0.05) are shown in bold.
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x4 BERIRAYEZMERLBEHGTEE>1%) TR E REZEFANOVA #18)
Table 4 The differences of the primary bacterial groups among different sediment layers (ANOVA test)
Z‘sﬁ Groups D5 D10 D15 D20 D25 D30 P value
TILE] Proteobacteria 52.042.7°  59.82.7° 55.5+3.7°  42.4+4.1°  50.0£4.4™ 552420 0.1l
o ZBTE 4N Alphaproteobacteria 6.2+0.6" 7.5£0.7°  9.2+0.2° 5.8+1.5° 7.8£1.2° 8.2+1.0™ 0.06
8 I W49 Deltaproteobacteria 30.240.7°  31.6£1.2° 22.9+2.7°  26.8£0.9"° 253+1.4™  31.8+0.9°  0.01

e WL Epsilonproteobacteria  2.0+0.5 3.0£0.4  9.4+7.1 1.0£0.2 2.8+1.3 1.10.1 0.61

y A5G W40 Gammaproteobacteria  12.6£2.0° 16.4+1.9°  12.9+1.3"  8.2+1.8" 13.242.8° 13.0£1.7°°  0.09
25T 1] Chloroflexi 15.542.7° 10.0£1.7°  10.7+1.3™  22.6+2.6" 15.3+3.5®  10.7£1.4™  0.18
DRAESRTE N Anaerolineae 8.8+1.3 7.3+1.3 6.6£1.3 14.140.8 7.0£1.1 5.6+0.8 0.35
T8 B BRI 20 Dehalococcoidia 4.6+1.58"  1.420.3° 23202®  4.9£1.1° 44+1.3°  2.9+£1.0°  0.19
BUFFRT] Bacteroidetes 74£1.4°  9.0£0.9°  9.7+0.4° 4.6+1.1° 8.6£1.1°  7.9+0.5® 021
AT Flavobacteria 3.240.6°  3.8£0.5"  4.7+0.6" 1.840.6° 4.0+0.7* 3.4+0.1° 024
TRESI# 1] Planctomycetes 3.5+0.3 3.0£0.3°  3.3+0.5° 5.940.8" 4.120.6 51«13 0.04
WANH1 ] Cyanobacteria 1.240.2% 1.2+0.2°  2.1+0.5° 1.0+0.3% 1.4+0.3% 1.3+0.3% 0.30
[T 1] Deferribacteres 1.3£0.1 1.0+0.2 1.0+0.1 1.5+0.2 0.9+0.1 1.0+0.1 1.00
[EREE ] Firmicutes 1.6+0.1 1.7+0.3 1.6+0.4 1.3£0.2 1.1£0.2 1.4+0.4 0.59
BRFFIE 1] Acidobacteria 1.4+0.2% 1.6+0.1°  1.2+0.2% 1.2+0.1% 1.0+0.2% 1.1£0.3° 0.18
W] Actinobacteria 3.1£0.3 3.10.3 3.7+0.5 2.4+0.4 2.9+0.5 3.2+0.7 0.62
U2HEIRI ] Spirochaetae 1.8+0.1 1.7£0.3 2.3£0.5 2.5+0.6 3.1£1.1 2.7+0.5 0.39
HAt ] Other phylum 0.02£0.01  0.01£0.00 0.02+0.01  0.0240.00  0.03x0.01  0.01£0.00  0.46

TE: R SR ZE R P IR, BTSRRI P<0.05 #HLE R ; MFEFEERZR 2SR 55 P>0.05); AT
LR 2 W 25 5 .35 (P<0.05).

Note: P values indicate the global difference level among layers, and statistically significant P-values (P<0.05) are shown in bold. In addition,
the significant differences (P<0.05) between layers are marked with different letters, otherwise (P>0.05), marked with the same letters.

RS5 BERIRMPHEEZXHAEXNFE>1%)ENREZEEZEFRANOVA 1)
Table 5 The differences of the primary archaeal groups among different sediment layers (ANOVA test)

1 Groups D5 D10 D15 D20 D25 D30 P value
YR #1071 Bathyarchaeota 442+10.1 36.5£5.0  502+39  442+0.0 70.2+109 47.9+145 0.44
Bathy 17 14.5£3.1  13.1£2.0  17.041.9  19.4£0.0 13.4+2.1 8.2+4.8 0.41
Bathy 8 5.6+2.0 4.8+0.6 4.940.5 5.0£0.0  9.30.6 4.5+0.9 0.45
Bathy 6 5.1£0.6°  6.8£1.2"  11.9+4.0°  7.6£0.0" 6.2+3.2™  3.4+14 0.29
Bathy 10 4.542.7° 1.4+0.3° 2.8+0.5"  1.4+0.0° 11.846.1°  6.3+2.6®  0.17
Bathy 1 43+1.8 1.7+0.3 4.0+1.4 24+0.0  19.7£112  19.5+12.4 048
Bathy 13 2.5+0.6 2.140.4 2.040.2 2.440.0  2.50£0.02  0.8+0.5 0.81
BT Woesearchaeota 2755111 242447  8.8+0.2 13.6£0.0  6.5+3.2 30.0+14.6  0.45
Woese_5a 1.740.2 2.7+0.7 1.0£0.1 2.4+0.0  0.9+0.4 4.5+1.3 0.33
Woese_5b 19.5£12.3  13.944.3  3.4+0.4 52400  2.9+1.8 19.3£12.5  0.66
I W] Euryarchaeota 6.6£1.6"  8.4+1.2° 6.240.9"  11.9+0.0° 4.4+24®  55+2.4° 0.24
V&I Lokiarchaeota 7.9+1.7 10343.1  6.1£0.8 8.9+0.0  9.0+1.2 6.2+1.4 0.93
Marine hydrothermal vent group (MHVG)  6.7+1.3™  9.0+1.7"°  11.0£1.5°  9.5+0.0 4.0+1.8" 4.2+0.2° 0.06
H B Thaumarchaeota 3.940.6™  7.6+0.9° 14.7£3.4°  7.3£0.0° 3.8+1.4%  3.0£1.2° 0.01
Soil crenarchaeotic group (SCG) 17403  4.5£1.2° 11.6£2.8°  4.5£0.0° 1.9+0.8°  0.7+0.3° 0.00
Hfhi ] Other phylum 1.340.1 1.7+0.1 1.4+0.2 1.940.0  0.9+0.4 2.1+1.1 0.95

W RERN A ZESKTER PEIEE, BEMHZESKT P<0.05 Y E/R; AHFFEFRREEZEF AR EP>0.05); AREF
BEFOR 2 0] 25 5 i 25 (P<0.05).

Note: P values indicate the global difference level among layers, and statistically significant P-values (P<0.05) are shown in bold. In addition,
the significant differences (P<0.05) between layers are marked with different letters, otherwise (P>0.05), marked as the same letters.
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IR BN, MR AR FIHRRZE KR 43(90%L I)
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i, BRI Z R MU AL R . T R 2
RIZAEE, MFERERIGIN, 2B L
Fi b, YEYEA MU LRI, AN 2SRRI
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