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Changes of soil bacterial community structures and biomass in wetlands recovered

from farmland
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Key Laboratory of Earth Surface Processes and Regional Response in the Yangtze-Huaihe River Basin, School of Geography and Tourism, Anhui Normal
Unaversity, Wuhu 241003, China

Abstract: Soil bacteria play an important role in maintaining ecological function and health of wetland ecosystem. Soil
samples were collected from natural wetlands, wetlands with different ages (3a, 7a, 1la, and 21a) recovered from
farmland and rape fields around Caizi Lake, Anqing City, Anhui Province. Soil bacterial community structures and biomass
were analyzed by PCR-DGGE, high-throughput sequencing and phospholipid fatty acid method. The changes and
influencing factors of soil bacterial community structures and biomass during wetland ecology restoration were discussed. The
results showed that the relative abundance of Proteobacteria ( Alphaproteobacteria, Betaproteobacteria and
Detaproteobacteria ) , Acidobacteria ( Acidobacteria and Holophagae ), Nitrospinae ( Nitrospinia ) and Nitrospirae
( Nitrospira) increased at the initial restoration period and decreased subsequently. These bacteria participating in soil
nitrogen cycling played an important role in improving soil nitrogen during the ecology restoration. The relative abundance of
Firmicutes ( Bacilli and Clostridia) and Actinobacteria ( Actinobacteria ) related to agricultural activities, decreased
gradually during the whole restoration period, indicating the declining impact of historical agricultural activity. Soil bacterial

diversity reached the maximum at the early stage of restoration (3—7a) and then decreased gradually. Bacterial biomass
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tended to increase in the surface soil, and showed decreasing-increasing-decreasing tendency in the subsurface soil during
the whole restoration period. Soil bulk density and water condition had close relationship with soil bacterial community
structures and diversity index, and soil total nitrogen had close relationship with soil bacterial biomass. In this study, the
successions of soil bacterial communities associated with wetland restoration over time, and their ecological function were

elucidated in detail, which is helpful to improve the knowledge of restoration process of the degraded wetland ecosystem.

Key Words: returning farmland to wetland; wetland soil; bacterial biomass; bacterial community structure ; soil factor

WM R R R A S R G M AAF B A . R YR R R 2 RS RGBT
DIREAEREA W] BB S AR HR T IR IR RS Y Wi Ak S5 2 1R i S T AR R AR
FHUY i R B AR B M A0 Sl R i 0 ) X, TR R R R AR T R R, R
K AU AR AT AR U O S AR KBRS R I R, (H R SR B RIR S
B BT L 1R RS A S Bk T AR AR T A S N R v A R 4 A 1 e
A S 8 o B RAE S RMEY) ) 32 Blasiocatella Coxiella 1 Rickettsia F-FER S , Pl K A8 1) +3E Massilia .
Nitrosomonas . Bradyrhizobium LR | e g 1 A B FEBE MY Rhizomicrobium Arthrobacter Bacillus'® |
A T B AL P2 4 S5 T ARV AL BE T ) B AR B Tt P R 5+ R AL R i, - 42 4
T ZFEMEZ TR IRPRAIR S HIE A AT, ISk AL SRR A SRS e e,
Wt S8 B A e TR R 0 3T i D e Yy R, - 390 R 45 A 30 7 i D A b [ AR
{HLER 7 52 PRl L A S i o | 1t ST A0 DR IRE A S5 A0 ME LAV B B R RS T R W D RE 2 1 5 R b
T AT B 25 5 SRR ST I A T SR AR A A I HA b 2 M U N b R R A
IRHFA N + A0 B BEIE S5 R R AR L BB R R 08 R S i SR R T SN R R I 4
FRFIE AL AT 5 1 AR DR RS 09X LUAIESR , TG 1R B 5 S8 200 TR Vi 235 A0 T 240 ) e 78 o o S LA 25 7 S A
AL AW Z BB S - SBA B A RT E ARE

SR VLT SR IR A WA AR A A RER 72— 20 T2 50 AR 4R KV R 138 1, 80 4F
PIGTT IR REZEIR B H] , 1998 45 s 1R BHE W) ) B, IRBFE W5 20 7010 b - Rk & Sk
BLTT & 1 2 W 0, 4 R0 AR AR B b 3 SO b T 5 B M R AT, T Al | S MLt R A S8 2 T R AT S 4
JINEOT N S I T R DR S M SR S BRI s U M R R A e DT R R R R AT
AR B AR st 1 RIS T b AR SR A B X IR i A AR A A AR A
SR V& A A A A Wi A AR M ANTERE L AR SRR I TS [ R AR AE BR A4 0t R ISR L, LB 1
FATSBEVE (8 SR st Rk 8 07 FH 3R Tl e X s 7 -2 P o 2 B Je Pl Uk ( PCR-DGGE ) i1 il 2 I 7 AH A HE 1Y)
D7 B oA SR AN T R AR, IR B R R IR ( PLFAs ) J5 B % 39 40 e A W 1 | R 4% 20 RRA S
GBI EE TS DX S AN T A A A A Wy i S LI 2 BRI R | B TR R IR B S T T S A T
TR G A RN AR By i A8 A P N AR 28 3 S IR IR X S W b A8 A 3 AR 0 52 el R 3R, DA = B X 0 il 2
AR i AR A IATR, S VA T et DX b 6 I O B R BRI T B (AR
1 #REFZE
11 RS RS 5 Al R R A B

SEF-1H1(30°43'—30°58'N;117°01'—117°09'E) fi T4 B8 % DAL, ma A VL 90 DX b Ak b0 Aty 2=
R ST 3SR 16.6 C AR P 3B K B 1325.5 mm, 4—10 H KM, 11 H—814E 3 ik
B, PRI DB IR BB HE (3aW ) BUSATIRFREHL (7aW) JEibAHBHFHEHL (11aW) | K IHA IR BHE
(21aW) (ESE SRR (NW) FSGIER e (RF) 9 R ™ o B BRE M BRIR AR RO L Sh LA AR PR (£
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SERE PR WKL ST S RN A5 ) A R SR, PSR 1 D L0 R IR B PR b3 s B ik S A
Mo BADEEHCR 3 MRGHE, B RGN 3 MRS LIRG MR, HEoRE 36 MRS LA, BHEDERZ 0—
5 em(1) MRS 5—15 em(2) R4, REAIREEARE LS OAE v AR AT [0l SE 30 3 . 7% N L BRIATIR T UL Y
AR BRSNS RER AR 2R 2 1, — D AT AR R i 2 mm B T S BR AL 0BT 75—
FAKEHL 3 MRS IR 2 mm S, BRGS0 1A RN VR T RIS - 18 C Al AF, T T PLFAs (PCR-
DGGE LA K it 0 5 34 o B9 DX Rl - AN B PR s L3 1,

£1 PFRREMTEEREAERT

Table 1 Physical and chemical properties of the studied soils

LR M BE akE W e S
Soil Sampling ~ Bulk density/  Water Clay v Orgenic Fotal Available .lmal A.vallable
depth/cm e (g/em®)  comen/%  content/% (H,0) matter/  phosphorus/  phosphorus/  nitrogen/ nitrogen/
(g/kg) (g/ks) (mg/kg) (g/kg) (mg/kg)

0—5 RF 0.79 10,11 21.67£2.23  4.79:0.04 21.94x1.43  0.46:0.14 4501274 1.19£0.24 127.8+6.5
3aW 1.51 1858  19.02:0.11  4.63x0.07 21241323  0.54:0.03 43.28+2.08  1.05:0.09 91.2+4.4

7aW 1.23 2357 23342040 4.610.08 22.88+047 0.53:0.03 18.18%0.79  1.41x0.11 181.4£9.7

11aW 0.86 2835  32.78:1.83  4.54x0.06 50.69+3.31 0.43:0.04 19.61£158  2.52+0.21 213.2+12.1

21aW 0.79 3135 27.27£255  4.62:0.05 52.66x1.06 0.40x0.16 30.73:2.86  2.37:0.24 159.48.5

NW 0.75 67.55 3536228 4.524¢0.07 60.62+7.35 1.24:0.06 71.36x0.27  3.61+0.50 265.3£15.5

5—15 RF 1.08 1343 21.33:041  4.74:0.06 1550+5.14  0.55:0.07 75.283.01  1.00£0.17 106.8+4.9
3aW 1.38 2026 1874037 4.60£0.07 13.23:0.69 0.51x0.01 47.27+1.73  0.73+0.02 59.13.0

7aW 1.54 2046 23342040 473:0.05 12.52:0.41 0.55:0.02 13.82+2.29  0.72+0.08 72.5+3.6

11aW 1.51 2051 32.642.02  4.84x0.02 17.75:0.28  0.35:0.05  10.60£0.97  1.03+0.07 83.7+4.2

21aW 1.50 2188  28.96x1.93 491x0.01 16.18:1.07 0.19:0.07 18.63+2.23  0.88+0.07 80.2+4.1

NW 1.01 5252 32.89+1.22 4712005 23.44:0.72  0.82:0.08 5636230 1.3720.07 114.1£5.7

RF: SEiRATlEE D ; 3aW . BOSFHEPHEHL; 7aW . BOUFHRPREH; 11aW . SEiEFHRPREH; 21aW . EIHFHRPHEH,; NW. ERD AR

1.2 Ak
1.2.1  RAEHE RN -8R RIS LUK ( PCR-DGGE ) J5 i 3 H7 - 34l B V%

Fi MR 1 4% DNA 4REUFEIR 7 £ FastDNA SPIN Kit for Soil (Q-Biogen , MP Biomedicals, CA , 35 [® ) #AE UL 2
B S ) 5L DNA FEAG TN DNA $2EUB R, DL 4 DNA SAARAR, LA 5-AGAGTTTGATCMTGGCTCAG-3’
(uF,E. coli bases 8—27) 1 5'-ACGGTTACCTTGTTACGACTT-3' (uR, E. coli bases 1487—1507) Ry 5| ¥ JE1740
B 16S rRNA £ PCR §734, KK PCR =45 ; DL 16S vRNA A4 38 7= 1) R, LAY B W04 - i s i
(GC) J& 11 341F F1 534R A5 WxF , #4740 16S rRNA V3 X 448 P38 7= 1y 51 K25 230 bp, K
H] Bio-Rad 73 %] DeodeTM 2 [K 58 25 46 2 4t ( BioRad Lab, LA, 35 [ ) % PCR 52 W 7= ¥ #E 47 £ vk 40 B
(DGGE) , Ha Ik &5 o I P A R AR e (0,3 Y2 (o FIHA IR X DGGE 813 1 B s 4541 HEAT Ve [l e 4R B afifk 3~
W AR TR, RS 2 A LA T AR A BRAE T ABI3730 U {SG 2 80T B 8 AR 56
E R AW A Bt (NCBL) B 2 FH L F Rl 3 4 Lt T2 ( BLAST) #4746 28 A ) v b, LA
FEHN AN 2
1.2.2  Epl s E o0 TR R TR

R TS AR ik IR AR A A B S R AT SR v el ) A P DNA SR U 43
WK 0.8 % Byt g H BRI H K R4 A3 e 6 BE AN DNA B BBUT 2 AR B L SR T s 22 A ) s 6 25 A BR Y
A (NEB) 1 Q5 =R FL DNA RAEFH1T PCR ¥, 910 FH 35 [ Axygen 23 A (R 5E I FI0AF G PCR 473
FEEIE, SR APDEEIRF A Quant-iT PicoGreen dsDNA Assay Kit #5475 PCR 434 [m i p= ¥ 5¢ Y g = b1, LA
P19 7= AR IEAT Tlumina MiSeq Il 5 SCE (i 48, XTAHER V4-VS X 4T Tlumina MiSeq RS0 7, R Y™
B 51 %N 515F : GTGCCAGCMGCCGCGGTA ,907R : CCGTCAATTCMTTTRAGTTT, X3 5 I 1521 JH 1 3h
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FEXT FASTQ 4% 3K (14 80 17 51 328 — VR BB i A, AL FLASH BR04X5 4% 1) X ) 470 HR 405 0 28 W Ik 14 4 7 i %o
B, N QUME B HEA T 5E 0] 81 1) 50 B A 5 B gt 1, 96308 1 UCLUST 3% — J7 41 L % T2 X ik 345
(P34 97 % 1) ¥ SUARLLEE 4 T IH I F RHRAE /3 B0 (OTU) Rl 4™
123 HIEAGEAYE (PLFAs) IIE

KU IE ) Bligh&Dyer K72 FEATBRIR NG W5 R ( PLFAs) 25, B 3g T+ F 50ml =fhH,
PNABERRZZ vhf . A5 - AR FR LG 3.2:4 .8 BYZE MR & 4R T , I H B AH A S AR 2 A 3145 118 PLFAs, 1
e ik T AL S AR BN AR TR A , >R FH MIDI folo A ) %2 %2 A ( Agilent 7890A ) BEATARZIN , LA+ JLLE IR Jy 5E
HNBR. B BEIRIR IR BE /K F 7 AR T 0.4% B9 5B, i EA5- 3] 31 FhbRicHy, RAEF 2 [RFIEANR (G)
£ 8 F1.10:0 30H,14.:0 20H,15:1 wbc,16:1 09¢,16:0 20H,17:1 w8c,18:1 w9¢,20:1 w9c ; FAF & >4 [C FH
AME (G A 10 Fl:13.0 iso,13:0 anteiso, 14:0 iso,15:0 iso,15:0 anteiso,16:0 iso,16:0 anteiso,17:0 iso,17:0
anteiso, 19:0 iso; T/ — KA H A 13 F.10.00,12:00,13.00,14.00,14.0 iso 30H, 16:00,16:0 N alcohol,
16:1 w7c alcohol,17:00,17:1 anteiso w9c,18:00,19:00,20:00" 22"
1.3 Hdlmabre

K] Excel 2010 BEAT T 48 ZAFMEFSBOF 52508 A BRI 73 X030 il P 5 12 SPSS 20.0 X & 47

SEOTHTRIARSCHE 5087 3 8 FH CANOCO5.0 5t + 5 A W46 b Fl -8 PR T8 ARalb AT T0A 40T (RDA) 22

2 ER59H

2.1 BT PCR-DGGE Jy ik M i) 1 e 20 o B v 4t

PCR-DGGE 145 7~ T AN [ AR B R W0 - 30 oA VR S5 P I Re e 22 5 (BT 1), v i 3 2 Sty
FRES NG 2 FioR . ASIAIREHLIKGE 250 B0 B B0 H RIS B 45 A AN TA], 2 A+ S 4 b 4H A 3 B e S5 4 17
TEZESE . MK FIMSEH AT T 1] S i /0 (25 .28 .18 .19 F138) , HIR T 441 25 TR sh, Hfth 4 464+
FEYEAR ; AT A T TR 1] kA e 22 B 1 47 21 4, Hifth 12 50 9 o fin , HLAT 6 5 16 {UTE IR IR
3R A3 A AR AR BHE BRI AT B 1 S B T 38 22 1) it 2 R BEAE BRI I, A0 454 25 S R#AIR,
Z 21,31 M 32 W EESE TR BE, BE L2 4H (1,415, 18,19 F1 38) (0 3= B 3% M7 88 fin, R 4T i 1]
(Acidobacteria ) 457 20 Fl 24 {53 A 75 1R B kb b | L= B2 D] 1R AR AT BB I e s AR, BRAT 1R 11 4%l
35 HOHBLTEIRBE 11 AFREH WA 4571 10 7ERTA REHLIS A 3 A EL=F J32 Fifi 2 1R B AT B in i 33 o , 2 BH AR AT
P T TR B 385040 2 il e R R AR i b . AR PR 1T (Actinobacteria) 257 2 43 A AR IR B 21 4710 Al i
LRI, 2571 27 A3 AR 16 T SE HURIIE HHE M | 207 227 1 34 ¥ 0045 1 I 2 3, 2 WH i 2 81 1 A8 T 3 - 343
i 22 TR B AR ARV 38 . BR T JEEE B ] ( Firmicutes ) 2547 9 7E A FEMLA 20 G 41, 5574 26 1129 I
TR AR S M, R S MR BE R ] o 2 T A AE M, PE BB ] ( Verrucomicrobia ) | 4% B ]
( Chloroflexi) FIRHEA ] ( Spirochaetes ) 75 3 ZJAFEHIIAAG 434, B b BF 5T X 3R )2 1 R A0 1 A V% 25 R R AIE
5RZ B IESAARL, S B A A AT BT JERE A T TR 1], AR AR 32 2o A A A TR AT TR
FEBAT TR BT, 1 R A W b U AT B T 1R R4 1], AL B T 1344 434 . PCR-DGGE Bl 45 & 451 Il
P25 AR b e T AR B Vb - S A0 TR A S A A A R
2.2 LT R R T AT ) AN R 454

o T 5 T AR AR 0 45 A SR A TR VR 25 (5 B 5 PCR-DGGE 256 45 I P J7 vk AR A5 5 B AR
— 2 (E A P AR AR B NN, i Y R s R TRV b AN R R S AR IE 2
i 2 frs, Bl IR AR BRI N, DI =2 3 Ji 4 18 b 3 2 0 26 )2 AR T 1A 1T AR OGS =F B S T 5 e s A AT
PIRIRF IR IR I = A (B 2) . RIZ o BIR AN B ETHE G TR B R ZT %12 B-2 I
PR FN &8 T T 0 1R B J AR 6T = B DRk B2 5 J B B A1, AELR A 210 WM 3R)Z A R 2 138 BB TR N
P2 1 I B AT AR B R MK - 5y B Y B AN E 322 R HEMD A B i (B 2) . TR
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RF1  3aWl 7aWl 11aWl 21aWl NWI RF2  3aW2 7aW2 11aW2 21aW2 NW2

%,

B 1 HRRXRAEEMTEMEY DGGE Bif
Fig.1 DGGE map of soil bacterial communities in the different sampling sites
RF1. j3EH 0—5 cm; 3aW1. iBHF 3 FiRHL 0—5 cm; 7aW 1. BB 7 4F1BHL 0—5 em; 11aW 1. iBFF 11 4R HL 0—5 em; 21aW1. BHF 21 4F
i 0—5 em; NWI: JRIRIEHL 0—5 cm. RF2. 31ZEHL 5—15 cm; 3aW2.: 1BHF 3 4E98H1 5—15 cm; 7aW2: BHF 7 4E1BHL 5—15 cm; 11aW2.
BHE 11 43T 5—15 em; 21aW2. BHF 21 4E1BHL 5—15 em; NW2. JFEIATEHL 5—15 om; DGGE ; 784 B BRI B 7k

FERE ] B R AT T 9 142 W 72 49 ( Holophagae ) W TE I SR A AR, IR BF IS 2 B SE 2 ) b Tt 5 B IR B4 BRI
Jni R e AR R R R U R ) S R T AN PF R BT (Planctomycetes ) S H PR R T
2 T ( Cyanobacteria ) TG BN Candidatus saccharibacteria | ] & Candidatus saccharibacteria 4X 14 E.
A R AR BRI AR XS 3= B AR Y a3, JERETE T ] M H 2R FAT B 4 ( Bacilli ) FIAR 8 44 ( Clostridia ) AH X 42 B2
TR f i , BEA 1R AR BRAE g A%, iR AT T 9 U et b 7, PEB T ] B e IRAT 20 | Nitrospinae ¢
H: Nitrospinia 24 FIAHLIZHE A ] ( Nitrospirae ) M HAH AL R THE B 2K ( Nitrospira ) 34 B4 e 28 LT+ 5 2% 18 T
kA, IRBEE , RIS T T TR B LA LTS MiHAT T ] ( Bacteroidetes ) AR = B2 W R 3
IR AR (EHBURF B 1T B FUUFT 781 2K ( Bacteroidia ) 4t 20 B T 5 F B, 35 FF 56 49 ( Flavobacteria ) 27 LT, &
TR E IR B 210 10 -3 TE T 1RG4 TR OAH X B 5 AR X A 22 e

BIFE X5l B A A R AR = 8 0 JEERE TR 1) R B 1 ) PR g T 1 ) R AR = B8 () AR TR B ) FRRAT T
11 J5 e ety EL A A R AR R = B A8 A8 T A T T AT ) = B 1) JEERE T ] iR T 1) IRAT TR T IR B T )5 A
(7] 1R AR PR, - S B B R AR G = B R BRAT A T ]\ PE LA 1]  Nitrospinae FIASALERAEF ], MBS IE 1] &
BETE [ TR B T AR 2 BE AL Tl S A an e i 2 1) . A97KF b S TRl R B4R BRI i B A AR L) TS 4 T
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VRS, HIBBE 7a R)Z JBPE 11a RJIZH 212 W3R JZ LA GRS S50 AL, TR 7a WRJZ51BHF 3a
T IEAN GRS AR AL (18] 3) o SR S AR A 25 Ry AR v 2 A (R T IR R, il i
2 B 1R BGR H  SJEAR TR TE A5 AL B A S R B ARMRURE | 2 TUT30 H RT B ok S AR TR A s A TR % 2 )

%2 DGGE EiEFZH£HFIILLER
Table 2 BLSAT results of the sequences of the dominant bands in DGGE map

spme OBUERY e e S ke st
Band number - -CCOSSn Sequences with the most significant alignments ( Accession number) Percent - terial taxonomy
number identity/ %
1 MN103555 Uncultured alphaproteobacterium ( JF833583.1) 100.00 BILHET]; a-ZETE H2R
2 MN103556 Leifsonia aquatica strain (JX010948.1) 100.00 TRERT T R T 4
4 MN103557 Uncultured gammaproteobacterium ( EU629114.1) 99.48 IG5y
5 MN103558 Uncultured bacterium gene (MG101755.1) 97.94
6 MN103559 Uncultured deltaproteobacterium ( GU236055.1) 98.98 TR 8- T I 2N
7 MN103560 Uncultured Verrucomicrobia( JF410663.1) 99.48 PR
8 MN103561 Uncultured bacterium gene( KX823631.1) 98.22
9 MN103562 Bacillus aryabhattai( LR215160.1) 99.48 JEBETR T ZEAFF A
10 MN103563 Uncultured Acidobacteria bacterium( L.C039610.1) 100.00 FRAT ]
11 MN103564 Uncultured Chloroflexi bacterium( EF464632.1) 100.00 G B
12 MN103565 Uncultured bacterium clone FI-1M D11 1(EF220594.1) 98.82
13 MN103566 Uncultured bacterium gene( AB544022.1) 98.28
14 MN103567 Agricultural soil bacterium ( AJ252649.1) 98.22
15 MN103568 Uncultured beltaproteobacterium ( EF613873.1) 100.00 BILHI]; B-AETE R
16 MN103569 Uncultured Rhodanobacter sp.(KJ699279.1) 99.48 BIEHI] ;o ETE N
18 MN103570 Bradyrhizobium sp. strain ( MH636100.1) 100.00 TILWIT]; a-ETE N
19 MN103571 Uncultured gammaproteobacterium ( JF340545.1) 98.97 IG5 y- R W
20 MN103572 Uncultured Acidobacteria bacterium( KU603373.1) 99.42 FRAT 1]
21 MN103573 Uncultured Reyranella sp. (LC122302.1) 100.00 BILHIT] s - AR T R N
22 MN103574 Uncultured bacterium gene (EF197021.1) 98.97
23 MN103575 Uncultured bacterium clone CarbonSeq08b( KC606837.1) 99.40
24 MN103576 Uncultured Acidobacteria bacterium clone P142( KM851158) 100.00 FRFTFIE ]
25 MN103577 Uncultured betaproteobacterium clone Auq—KB417( JQ795276.1) 99.48 IG5 B-ETE N
26 MN103578 Staphylococcus sp. strain ( MH782120.1) 99.48 JEREGHT T FF R 2K
27 MN103579 Uncultured Rubrobacteraceae bacterium( EF073491.1) 99.48 e IR FEARGr R E
28 MN103580 Uncultured deltaproteobacterium clone Auq—=PC317(JQ795385.1) 96.94 I 8B TE R
29 MN103581 Paenisporosarcina sp. strain( MK617714.1) 99.48 JEBETR T P
31 MN103582 Uncultured Alphaproteobacteria bacterium gene( 1.C039548.1) 99.41 B oA N
32 MN103583 Uncultured Rhizomicrobium sp. (KY992737.1) 100.00 TIHI]; o AETE HN
33 MN103584 Uncultured bacterium gene( LN715755.1) 100.00
34 MN103585 Uncultured Acitnobacteriu clone SHAR550( GQ348649.1) 100.00 TR
35 MN103586 Uncultured Acidobacteriu clone 1.1 A10( KT028140.1) 100.00 FRAT ]
36 MN103587 Uncultured bacterium cone CarbonSeq07b( KC605604.1) 98.45
37 MN103588 Uncultured Spirochaetales bacterium clone Anode2( JN540143.1) 97.95 BRI 5 W T 1A 44
38 MN103589 Uncultured Rhodoplanes sp. (KX780045.1) 100.00 TILWIT]; - BT 2R

ZAlF 3 AR 17 MIARAT 30 PRI DGGE : AR VEARREBE HLIK s NCBL: 56 [l [ 52 A I H R A7 B O

2.3 TIEAME RSN
ZAEPEFR RO St SR AN AR A E B AR ASRIBHHAE R T 2 H £ 3% Shannon 8401 Simpson $5 %%
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100 - B OE = B R E B B
1K
80 r = HAth = Verrucomicrobia
Thermodesulfobacteria m Nitrospirae
0 | = Candidatus saccharibacteria = Bacteroidetes
= Cyanobacteria = Chloroflexi
= Nitrospinae m Actinobacteria
40 + ® Gemmatimonadetes = Acidobacteria
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Fig.2 Composition and relative abundance of soil bacterial communities at the phylum and class level in different sampling sites
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Table 3 Soil bacterial diversity indexes in the different sampling sites

m Alphaproteobacteria
m Bacilli

X A~ ZHEE

TR
Soil depth/em

TR
Soil depth/em

0—S5

FEHL Shannon #84(  Simpson 54X
Sampling site  Shannon index  Simpson index
RF 3.49 0.85
3aW 4.09 0.92
TaW 3.98 0.89
11aW 3.77 0.88
21aW 3.74 0.87
NW 3.63 0.88

5—15

(e Shannon 5§44 Simpson FH%
Sampling site  Shannon index Simpson index
RF 3.66 0.89
3aW 4.08 0.90
TaW 4.16 0.91
11aW 3.84 0.91
21aW 3.73 0.90
NW 3.52 0.90

2.4 T PLFAs i fpr iy L34 A W) &

R TS, BT CHA R = TSR R AR R TR R (181 4)

e R AR A e DGR A
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Fig.3 Heat map of bacterial communities at class level in the studied soils
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WFFE X AN A HE 5 T3 T 19 RDA 0 Frgs SRR 5.+ ER AR ARUE AEM pH 25

YA A Py i S 0 AR OC 1Y LR (P<0.05) |, LB X 240 T A= ) ik 2 5 A B i 43 3l 80.4% . 79.9%
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bR i ARG 13 K (P <0.05) , FOXF 20 TR B 7% 45 1 22 S5 SR 0l A B it 43 50l R 20.6% ,19.8% ,19.7% Fil
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FRME, 5 A PR 2 SR LA R B LR A (£ 4) , Shannon $5 %A Simpson 154X
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Table 4 Correlation analysis of soil bacterial biomass and diversity indexes with soil factors

4 PLFAs FLRBIMRE LR
e ) . L
T okt FE AN Cram- Cram- Shannon 5 %% Slm}?son HE
. . General . . Shannon Simpson
Soil factors Total bacterial bacteric negative positive ind ind
PLFAs actenia bacteria bacteria fnaex taex
ZXH Bulk density -0.750 " -0.736 " -0.638" -0.757"" 0.729°* 0.894 "
KL Clay content 0.503 0.575 0.388 0.437 -0.479 -0.096
pH -0.647" -0.587" -0.658 " -0.674" 0.167 0.313
A B Organic matter 0.946 ** 0.909 ** 0.906 ** 0.953"* -0.216 -0.465
4T Total phosphorus 0.586 " 0.605 " 0.583 " 0.535 -0.233 -0.190
%0 Available phosphorus 0.258 0.233 0.282 0.255 -0.456 -0.336
4% Total nitrogen 0.963 ** 0.937 " 0.922** 0.957** -0.303 -0.499
HAUA Available nitrogen 0.939 ** 0.911** 0.908 ** 0.935** -0.380 -0.560

n=12; # FIRME P<0.05 KF EBFEMRK; + = FIRTE P<0.01 KF ERFEME

3 itig

3.0 AREE R AR R R A A AL

R LA U e B (A0 pH R0 A HILISE 5 KR 25 ) S 5 W) SR AR B A v 2 A B EE 2
RIBISBT S IXER T B IR A B S A T , HABRE A SRR R R R B B A
M KRS B BEAE TR AR A AR AR IR A AR RS WA 3 S IR R AN B R R AR
DHVARNIE S0 ) B e R A H ey | SR AN TR R R T TS IR A O R R AR AT T
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