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214)8 , AEMRFR AN I A3311153)F% . AL ( Proteobacteria ) . FZEEETT ( Actinobacteria ) |
FRFTFR ] (Acidobacteria ) AN FEEMBIL15%, BARRSIEMRIR HFP AR AFETE . RESIERR 5
PERFFEE T . ASALIBERET] (Nitrospirae ) FEZ R B, WP AUish R (Rhodoplanes ) |
WH S (Lysobacter) . AWM & ( Thermomonas) . i85 W& ( Streptomyces ) K AEMRPr 11
LIS ER . BT RER . BRI . KaistobacterdNTE 1 E B 4% , ARBE L3 A E BE
TFHEMR bR 58, ok, MANEEE LR ANEE ., RRS5IERE LA E Chao 8 /5142 054,
2376, ZRBE. WP SIEMRER HIEMEZE AL E (Weighted Unifrac ) FEE7E0.12 ~ 0.252Z 7], 5
Lk, ER AN ERAR PR SRR PR H AR S A E — R, ZREEEREE.
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I ORAF RAF I AR S 3RS, SEBMA TR AT HRa ke
JE— A E BT IR, A EE AR IZ X A
BB, W = AWHIX [ 201 2 804F R LUK E
TR, L AR B T B R, iR
5 000 hm®, X LER;7HobRTE 123 X B KU E VD . 7K £
SISy AT R L i A UL (31 IR
FUNEE RIS P AE ST R A EEEH, &
F 5 B P % XA TN BIFSE X 42, BIFSE Pk
HRBR SRR B+ AN R B IE 4 I 2R 22 5, R
N TR )RR 2745 B0 D R itk — 25 ik 9 ) — AR 2
RGP AT SR

1 ARSI

1.1 FFRXHR

WX AL T IR A A T IR 8L, AR
JC P v, JE M R A R R R . I AR
PR N12.8 °C, AFRJCFRBIN234 d, AFHEIH
MEFIE] 292 728 h, 4AFIREKIREN690.5 mm, 44F
BEK AN, B AR 5 RAERKER69%,
I 10°CH IR 294 300 CAAT 10

NTH19854EFE -, BRATHI NS mx 3 mo AR
RIEZEAHRME (Robinia pseudoacacia ) . WL H
( Fraxinus velutina ) . 3% ( Ailanthus altissima ) .
Wit ( Ulmus pumila ) . % ( Populs) . FE#
( Sophora japonica ) %, W FERKAFHE (Imperata
cylindica ) . 3k ( Triarrherca saccharifora ) ZFEA
LiEE7/B
1.2 HERESLE

2014411 H AERIRR 2 AR 1 15231~20 m x 20 mbR
HEHD . B BRE L N O BRARIEA , BEAY T 5E5K0.5
mAbBEARPU R4 U A, R HAR/NT0.2 cmfy
FURRAEAR , I B AR RS BEE i 38 AR
Rt 58, W R b o b R B AR B 1843 TR AT
FAMESBURE 155 ~ 20 ecm 4 )2 REFER bR 3, 8
TR EH AR PR 5 3E R 2y, — AT HE
)% B RS AR PR E, I E-70
CRHEFMUTEH; 1 LT 0.20 mmif, H
T 5E AR RR 1 o 53 PR T ORI
Bk
1.3 LIEWEYIDNARE. NEFE. &1

RHICTABY LR BURE AR ZE I 4IDNA M,
JE R BB B EE I L VK . OD280K I DNA Y 411 i Fil

WE . BT CHE AR BRER 21 ng pl™',
IR R o HE I ZH DN A A AR, AR 40 0 IX 38 7y
B, A 205 (Barcode ) BUEEREIY, K&
ROM i PR HL T AT SRS MR S W (PCR) o 514
XL X 3. 16S V4IX5[H H515F-806R., HINew
England Biolabs/\ &) it & 22 325 & 3 47 SCE f9#
MR SO 20t Qubit g 2 R S R I A R
J&, A FHMiSeqi#E AT EALINT

[1lumina MiSeq ( Illumina i@ &5 ) 7
B Barcode 7815 T HLEHE 5 43 A R FE 4K
P&, #Barcode/FHIFMPCRY WG| YT 515 Ko
A3 W ECE fF FHFLASHXT 2SR 5 19 B Bt (reads )
HATPEEE, MBI DL TS R RG24 (Raw
Tags) ; Raw TagsZeid B ™% i ygab#jE 1, 15
25 B bR 4l (Clean Tags ) : Raw Tagshh
AR A (BOAEEE < 3) WA
FNBOEREE (BOANKEER3) 85— L5 &5
FEA B i B RRM PR (Tags ) 4
WA, HF— 20 ok DR s o 3% 2 R T o A K R
FTagsKBET5% M Tags ') o a3 DA 1 b B 5 75 5
() Tags ¥ 31 5846 %E (UCHIME Algorithm ) #47
b, ek 5 A7 81 0 B 46 2 B P AR ik 5 1R
521
14 MMIREEEIE

FHUparse 8 X BT A FE 5 19 4285 A 807 )
(Effective Tags) %3, BRIN9T% M — Bk
WP F R KM AOTUs (BEE RIS ) , Uparsefy g
OTUsHf 23 WA R M7 51 (AR H L3 I ), i
PEOTUsH U E B i (0P 41 ), 3 SRR
T4 44 FARDP Classifier 5 GreenGene %838 J& 317
YIAER T, S E WA G B AR, BRI X
FE il R A R R
1.5 HuEE

s NFEARCFERNOTUsEEF A, FIH
QIIME ( Versionl.7.0) BAFIH5AE Y o ZFEME
H, FEYWME . Chaots %, F4+E%L (Shannon
index, H) . ¥¥EA$% (Simpson index, D) :

Chao=0TUs + n, (n, = 1)/ (n,+1)
A, OTUsHEEFRMIM B OTURH ; nh HE
A —Z%FFII0TURH 5 n o S FPFIE OTU
BH;

H=-Y P xlog, P,

D=1-Y P’
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K, Po=n/ N, RWEDWRBHZE; n,
NEHISFHE OTUSH s NN 5% . 2 7zt R
F I QIIME 5 14 43 1 A B 0 3 AR B - J B i
25M 1) BlWeighted UnifracBEg5, B HISPSS 2.1
22.0 BAFTEMGEAT BT, 45 4 B R B SR FH O 22
A8t CANOVA ) , LI DuncaniE e i 2= 5 W &4k,

£ R IK¥FEp <0.05,

UNCE | e b 1R Ak R

RIRRARAR B 5 AEAR B 3 PR PR B L1 3l
AR PR 5 AR MR PR LHES KR SR pH. B
BLOMSASTEERARE . RPR LA R

R1 RIBRM IR L%

Table 1 Physical and chemical properties of the soil under Robinia pseudoacacia forest
b AL $40 Total carbon Al A LR A R A
Soil pH Organic matter (gke™) Dissolved organic Available P Readily available K
(gkg™) carbon (mgkg™) (mgkg™) (mgkg™)
Rh 8.44 £0.05a 34.08 £ 3.34a 6.81 +0.78a 96.89 £ 10.75a 3.47+0.19a 211.6+12.9a
Bk 8.64 £0.24a 30.16 + 2.64b 6.59 = 0.58b 85.75 £9.73b 3.08+0.13b 209.6 £9.4a
e A A HLA B 2 (304 A K LR
Soil Dissolved organic Alkalytic N NH;-N NO;—-N Moisture content Conductivity
nitrogen (mgkg™) (mgkg™) (mgkg™) (mgkg™) (%) (uScm™)
Rh 17.35+1.52a 45.61 + 3.64a 8.85+(0.68a 4.65 + 0.55a 7.54+0.31a 128.7 £10.6a
Bk 15.62 = 0.57b 32.47 £6.41b 7.69 +0.52b 4.32+0.33a 7.42 +0.46a 119.8 £ 11.5a

. EME £ FrdER . RO EIBEARBR 48, Bk BIMEAEMRPR 142, 6 Note: Means + standard error. Rh stands for rhizosphere

soil and Bk for bulk. The same below

WA . AP, TR LR . A A HLAR
TR DESTIERE L5, SR IERE L5
88.76% . 71.19%. 88.50% . 88.50% . 90.03%.
2.2 REESIERELIBAE N F

ZoME, E = A R AR AR B 4 3k A 4y
WIARFF42 341, 54 992, 51 601 5AHFUFS], AR
Pr 4 33U A 43 k4538 657, 23 353, 54 813
KBTI o XFARATI 5 0 HEA T BEBLAIAE (4 77 1%
DU 20 977 505005 AR M O TUSL B A4 24 e 1k

2000 -
1 500 -
1000 |

500

OTU#; Number of OTU

mizk, e 1, NESFTRIAEH, 12 3604751 Af
WRBR 5 AEAR R 7 50 Btk ih 3 e T30,
22 10 P 5 X BB B O TU Bk R B/, 2R A I
7B E A B
2.3 IRBREIEMRPR IR E L5 H0LE A

HRBR 55 AR B A= e 40 0 43 i A 36171 FI331TT,
Hrh s JIAEITMSI T W FE@EE1% (K2) ,
F R 97 .37%FN96.15% ., I HI]
( Proteobacteria ) . JitZk ] ( Actinobacteria ) .

-+ Rh
—= Bk

1
0 2000 4000 6 000
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Fig. 1

Sparsity curve analysis of OTUs of rhizosphere and bulk soil
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Fig. 2 Bacterial abundance of rhizosphere and bulk soil at the phylum level

R FF# 1] ( Acidobacteria ) 31 1AM MR PR 5 IEHR
PrtigErh R 15%, ERPR SRR PR L35y
e B T . IR T EAR bR Riferh F R Es
H33.30%, WF G TAMR P RFRE, B
IR LB, PR+ Betaproteobacteria
Alphaproteobacteria. Gammaproteobacteria 3444
WAHEESMNN12.31% . 9.46% . 7.83%, BEH
FAEME Br; Deltaproteobacteriadf B8 7E AR Fr 5 JE
WBr LR R N3.67% . 4.04%, EFA
%, W5 IER PR Epsilonproteobacteria4fl
WHEEMRTLI%., ERBELFEPRATETFE &
W, N29.29%, MR LHEhFEN20.64%, %
FEF (p<0.05) o ZEHE] (Chloroflexi) |
FHMET] ( Gemmatimonadetes ) . PFUFE ]
( Planctomycetes ) . ASfLIZER ] ( Nitrospirae ) .
PEME ] ( Verrucomicrobia ) 517140 i 7F AR b 5 3k
PR+ E RN F1.96% ~ 6.82%, H o arfkig
JRE TR 120 P 7EAR PR+ 3 B2 (U 2.39% , T AE AR bR
P R6.82%, REE (p<0.05)
MR 5 AR PR L h w0 5l A 214 )8 Fi
1653)® , F B2 E A 298 M32)/E (K
3) ., FHEEEASHIHRT6.95%F180.08% . LIIiF
J& (Rhodoplanes ) . ¥ H & (Lysobacter) .
MR E (Thermomonas ) | HE 7 H )&
( Streptomyces ) AJEAMNETEARPR T3 p F= B3 4%
LLPEEh R . AT RE . B N . Kaistobacter 4

J& A A AEARAR PR -3 b R 4% . VR 2 R AR AE
WP SRR LR P R BE (p<0.05) o 40
B B AP RS ( Novosphingobium ) | SR E
( Aeromicrobium ) . Limnohabitans . 13K E &
( Phycicoccus ) A& TEMR PR 33 v 252 W 3
FAEMRPR 3% (p<0.05) , HLimnohabitans .
T D BR R A R AR PR R R 1%, ek
PR 3 R F] . Kaistobacter . Candidatus
Nitrososphaera, DA101 ., Ramlibacter, Methyli-
bium 5J& A0 AEAR AR PR A= 458 rp 2 o 2 0 TR PR 1
¥ (p<0.05) , H¥Ramlibacter. Methylibium{E
PR EEP N EEBT1%, BERREES L
ivalll ESIS
2.4 RERS5IERIFTIEME I AELH K

HR B 5 AE AR B - 498 b 5 [ A DR i 44 7 4 )
A17)& . 1658 (K2) , P LEHBA R I6E
MY AP R AR PR LI 12165, 2R EE (p
<0.05) , HhEi v inE g ( Brevundimonas ) .
JWXTFF# @ ( Dyadobacter ) . WitT#iJ& ( Thiobaci-
Hus ) @AM FALAEMR PR L PRI R, 362252 %
WA (Frankia ) S {CFE AR AR bR A 38 o i 21
MR PR 5 AR AR B 1 498 v B A 5 D)) 1 1) 40 7 43 501 A 8
&, 7E, BAMMIErN MRS NASE. 48,
fm . MRETAN E R E R A RE (p>0.05) o &
BHMEE (Stenotrophomonas ) . U H @
(Bacillus ) . i % KHE )& ( Burkholderia ) 3J&4H
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B Firellnla

B Ad
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e EdE A FEE > 1% )& Note: Genus at figure belongs to the relative abundance more than 1% of the genus

VI3 AR 5 A AR - 4 8 A AR o

Fig. 3 Bacterial abundance of Rhizosphere and bulk soil at the generic level

2 IRPRSIERERLIBME T REE R

Table 2 Bacterial function composition of rhizosphere and bulk soil

VYEH] Function

YW )& 4% Bacteria Genus

& Relative abundance ( % )

Rh Bk
[& % Nitrogen Burkholderia, Sphingomonas. Paenibacillus, Bacillus, Agromyces . 6.42+0.53a 5.29+0.65b
fixation Brevundimonas (R) | Dyadobacter (R) | Pedobacter, Rhodococcus .
Xanthomonas . Sinorhizobium . Frankia (B) . Escherichia. Clostridium .
Thiobacillus (R) . Stenotrophomonas. Bradyrhizobium . Achromobacter
f# 5 Phosphate Bacillus . Pseudomonas . Escherichia, Agrobacterium (R ) | 6.53+0.75a 6.17+0.94 a
solubilizing Flavobacterium . Thiobacillus. Streptomyces. Vibrio
it 4 Potassium Paenibacillus . Bacillus, Agrobacterium (R ) . Burkholderia, Pseudomonas 1.66+0.26 a 1.42+0.35a
releasing
PUdiE Disease Stenotrophomonas . Bacillus. Burkholderia 0.14+£0.03b  0.54+0.08 a
resistance
5 Pathogenic Pseudoxanthomonas . Helicobacter 0.50 £ 0.06a 0.41 £0.05a
E: (R) FRZEAEHTERR L (B) RRiZBAUm AU A TEAE R R R RPRFIRF NG F 8808 2 5 8 3%

(p<0.05) Notes:

(R ) stands for distribution of the genus of bacteria just in the rhizosphere soil; and ( B) for distribution of the

genus of bacteria just in the bulk soil. Different letters in the same column meant significant difference at 0.05 level

PR EAT DD R T AR, 3JE A R AR AR P
S A0 F R SRR AR PR L HERY3.934%, R
(p<0.05) o HBRGAEMR PR L8 b ik 73 A A7 A )

oW R

& & (Helicobacter) .

W& ( Pseudoxanthomonas ) . 12
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Table 3 Bacterial diversity index of the rhizosphere and bulk soil under Robinia pseudoacacia

F8%0 Index

Rh

Bk

PFEL Observed species

1738 £57.63 a

1878+44.54 a

Chaof5%% Chao richness estimate 2054+284b 2376+159 a
A8 E Shannon index 8.92+0.09 a 9.11+0.02 a
o R 45 %L Simpson index 0.97+0.08 a 0.97+0.05 a

TR, 2R 8% (p>0.05) ; JERPRE
HEAN T Chao 25 B 2 376, W THER; Wbs
HAEMRPR L SRR ERARE (p>
0.05) .
2.6 RIFSIFRETIEAFRESR

Weighted Unifraclfi &5 ] LA AT 4y 7 55 7
B B AR S R, /DN, ORI A AR

TE )RR AR VE DT T AT A 1 22 S/ 170 B RAR PR
4 AN 22 8] ) Weighted UnifraclEES7E0.17 ~ 0.25
Z a5 FIRRAR PR 140 P 2 1] ) Weighted Unifrac
P B w TAEMRPR (p<0.05) 5 ARPRGAEMRPR
+ AN 2 ) Weighted Unifraclf 2 2 (&l K (%
4) o AEMRBR A R 2 A 25 AN, AR BRI A
P Z A 2 R R

F4 IRFRE5IEMRBR L IEHE Weighted UnifraciE &

Table 4 Bacterial Weighted Unifrac Range between rhizosphere and bulk soil

b Weighted Unifracii®§ Weighted Unifrac Range

Sample Rhl Rh2 Rh3 Bk1 Bk2 Bk3

Rh1 0

Rh2 0.17 0

Rh3 0.25 0.19 0

Bk1 0.25 0.22 0.12 0

Bk2 0.20 0.21 0.13 0.11 0

Bk3 0.22 0.21 0.14 0.12 0.10 0
3 i I

FIAKSE BASTE AT BRFFEATT . Al Ak SR B

3.1 IREESIERELIBRMBEIFELEN FI3T TN A FEAR B 5 AR AR B - e b 2 B 22 9 1 3

B = AR AR - rh . ARIETETT ((Proteo-
bacteria ) . WZH ] (Actinobacteria) . FRFTH
M3 7400 3 rh F R 15%, J& BRIt
WREVE . FARAE L AR Y A Y s
WA | IR RPIRANR BRSO S A AR B
W, LR, BRATE3 T2 LIk 3Fh 1- 58
LR RETS, S Y B R T
TR T BRAT TR T 13114 T 78 X PEFh ok b v W]
AR, SAMEA R . BERHASIERTT . ik
LT BRATE I3RS ), RESAETE T
A APOANTE B g b, PR AR A 3K 31T T 40 A 5

JE K Lo Z AT B ( Novosphingobium )
SiE s (Aeromicrobium ) . Limnohabitans . 13
¥RHEJE ( Phycicoccus ) . Kaistobacter, Candidatus .
Nitrososphaera, DA101 . Ramlibacter., Methyli-
bium & 40 LEAR PR 15 FE ML PR 1 58 rp oA 0 2 5 25 5
B EHR S BRI AR bR AR AR B £
Herp g Jm AT B A AN A R A
A AEAR PR 5 AR AR PR 3 b 8 22 S T RS TR
YR R A K AR AR R W) 22 5 R BOR PR 5 3R AR
PRty <ve . B pH, HEERR /N, +
BRI RN, P K, HIURSEFAN, A
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) B A I P AN B 2R TR, AR B 5k
KRB T A P R R S 22 5 10
32 REMAREFEZSHENZMN

— B PR TR AR AR R A A AR PR - 40 T AR A
ZHIERIR, (EASHRER T HEan AR . SR T ARR
B, QA A TR R 4 T 2R s T ARARBR
AR AR B 5 = AR o i A 200 U1 A 7 A7 76 BH 2 A AR
BRAORE 2 o T = A N R AR B - 4R B Chaof
o2 054, MARKER A2 376, HPR R4 B LA,
PEAR T AR PR L1 . X 1% 5 AR AR ) A 56
REEFERTILH, HHMX11HGREKkELD, -
gk R kgL, RIMZ B TR, RARRE
FI B AR 2R 43006 40 P9 A S R 50 ok AEURRE iy 1 - 3R B
AL L2 R R A IR R AR B A ) B — E Y
R, TR AR Y W, H AR
FROGT AR o 41 A ) B B 1 5RO A AN B F R T
o, AN FEEERRAR, ARPRAN R 2R T AR R
B 0o DR s S A B 2 R AR T LA g A
Wy f T S 3 o S B — R e B
3.3 TIEEBMRMMEE R SRS

VE 22 BF 9 3¢ IR A B8 11 76 R 1k 8 b =F R g
B, AR AR DO IS A B 1L bk 4 P R
FFBT T A T53. 3% ~67. 8%, Ko ™ e =
VLAV JET S R B A e R AT T T 2 B N 53% . PRAT
W TR PSRN, B A R T ERAT I T TR A
K RIS = A R R, O T RRAT
BRI AE K, T B VAT = DN R AR AR e 5 A e - 45
H R RE AR ) M 20.64%H129.29% , FEEmAR, W RESE
Bl R FRRAT B T 1 AR o R B Ia) = 3 U
BRAK LI R AT TR T T B R AR, IR 2
FEME (Chaot§%42054 ~ 2 376 ) HiE TR
( Chao¥8%(709 ~745) . TEHFI% ) (Chaotg %k
1931 ~2260) WFFERY 3, AT BB A 1 21 5% vh R
FRRTTEERAL, AT AR, Nt m
T EEM AN 2R E . R = A U AR AR G
M ZE R 1] ( Gemmatimonadetes ) , XN
{140 200 B 7 T i A 7 RN bR 39 R S A 1 R AR £
HEANE R R B SV U 2 g vp 2
PN T ERENAR, 1% ", T T AE
B = AN RIRAR PR S5 AR AR PR A, 5k
4.67%F5.95% , X W] HE S Gl PE PR BN H] TR AT
1280 TR A= DA T ol 2 BP0 AT 10 4 T = B v o

R AR bR 5 AR AR BE L K. SR
pH . A & i 25 B R 2%, MUBE + S0 L
AR A MU T AR . X T AE 2
P32 T R0 5 AR 2R A s s hn 5 R A, AR R 4300
Wy B AR AR T . SRR . AL
B . BRI, AR R R . A LR
BRI T RS R . BRI A RS Y, B
R PR T R . AR . AU SR
TARMBR . AR BRI A R R AR AL, R T
AT AT TE AR 1 ), SRR AR B b A
[T Tk B A A e TARRBR . R
TE T LR T 1] A5 A T o - U R K e 1
AN BETE S IR, FRFFTETT . M AL SN
R, FRERRAR, ARBR LA R 2 R
& TAEARBR

HRBR 0 A B T R R R . AR
B AHURSE T, AR B L 8 rh ik g
B2 TARMRPR 8 0 (A TR R W AR PR
A BT — s TR ) PR O AR B
B 2 RETE /N TR B

4 4

BT = A YN 0 AR AR AR B - 9 A T = R v TR
PR TR . BT, MLE ] R4
PR PR 5 AR PR - S rh g I R R 7 . £00ESh
WE . EFrwE . MR . B R VR PR +
BOLRRE, airahE)E . BHEE . R EE .
Kaistobacter i & A AEAR bR + LA o RBR 1
b [ EUR R B TARMRER R, R e
R FEEFARE . W SAEMRER LA E 2
PSR JERE T IEA R Z YR S22
BUIN, MBS AN Z A 22 R K

2 % XM
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Bacterial Structure and Diversity of Rhizosphere and Bulk Soil of Robinia
pseudoacacia Forests in Yellow River Delta

DING Xinjing" ** JING Ruyan’ HUANG Yali' CHEN Bojie' MA Fengyun'’
(1 Forestry College of Shandong Agricultural University, Laboratory of Ecology and Environment, Shandong Agricultural

University, Taian, Shandong 271018, China )
(2 Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China )

(3 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract [Objective]l As one of the three major pedogenic river deltas in China and the one that
develops the fastest, the Yellow River Delta is an important reserved land resource. Developing mixed forests
has been becoming a major strategy to develop the Yellow River Delta, because mixed forests can not only
regulate temperature but also improve soil fertility. To improve the ecological system of the Yellow River
Delta, a number of forest plantations have been established since the 1950s. Robinia pseudoacacia is the
dominant tree species in most of the forest plantations, which contribute significantly to conserving soil and
water and improving the ecological system of the Delta. Soil microbial community in plant rhizosphere plays
an important role in plant nutrition and plant health. This research aimed to accurately evaluate how soil
bacterial communities colonize in rhizosphere and in bulk soils under Robinia pseudoacacia in the Yellow
River Delta. [Method] With the aid of the [llumina MiSeq technology, this research analyzed structure and
diversity of the bacterial communities in the rhizosphere soil and the bulk soil under Robinia pseudoacacia for
comparison. The differences in soil bacterial community between rhizosphere and bulk soil were expressed via
the Weighted Unifrac Range of OTUs. [Result] Results show that the bacterial community in the rhizosphere
soil consisted of 214 genera of 36 phyla and that in the bulk soil 153 genera of 33 phyla. Proteobacteria,
Actinobacteria and Acidobacteria were the dominant phyla of bacteria in both rhizosphere and bulk soils with
relative abundance being more than 15%. Acidobacteria and Nitrospirae varied sharply in relative abundance
between the rhizosphere soil and the bulk soil. Chloroflexi, Gemmatimonadetes, Planctomycetes,
Nitrospirae, and Verrucomicrobia were the dominant taxa of bacteria with relative abundance being more than

1%. Rhodoplanes, Lysobacter, Thermomonas and Streptomyces in the rhizosphere soil and Rhodoplanes,
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Lysobacter, Streptomyces and Kaistobacter in the bulk soil all exceeded 4% in relative abundance. There
were 29 and 32 genera of bacteria in the rhizosphere soil and 3 in the bulk soil being more than 1% in relative
abundance, respectively. Significant differences were found in relative abundance of Novosphingobium,
Aeromicrobium, Limnohabitans, Phycicoccus, aistobacter, Candidatus Nitrososphaera, DA101,
Ramlibacter, and Methylibium between the rhizosphere soil and the bulk soil. Relative abundance of
Azotobacter was significantly higher in the rhizosphere soil than in the bulk soil, while no significant
difference was observed in relative abundance of potassium and phosphorus-dissolving bacteria between the
two soils. Chao richness of bacterial community was 2 054 and 2 376 in the rhizosphere soil and in the bulk
soils, respectively, showing a significant difference. Weighted Unifrac Range mof the soil bacteria between
the rhizosphere and the bulk soil was 0.12 ~ 0.25. In this study, all the findings demonstrate that there are
some differences in structure between the bacterial communities in the rhizosphere soil and in the bulk soil
under Robinia pseudoacacia in Yellow River Delta. [Conclusion] Significant differences do exist in relative
abundance of Proteobacteria, Acidobacteria, and Nitrospirae at the phylum level, and Novosphingobium,
Aeromicrobium, Limnohabitans, and Phycicoccus at the genus level between rhizosphere and bulk soils,
and significant differences are also observed in bacterial diversity between rhizosphere and bulk soils. Analysis
of bacteria 16S rRNA-bacteria dataset shows differernces in structure and diversity of soil bacterial community
between the rhizosphere and bulk soila in the Yellow River Delta. But further research is still needed to get
more detailed information about soil microorganisms.

Key words Yellow River Delta; Robinia pseudoacacia; Rhizosphere; Bacteria; Diversity
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