Advances in Microbiology fHAE#IHTE, 2026, 15(1), 8-20 Hans X
Published Online March 2026 in Hans. https://www.hanspub.org/journal/amb
https://doi.org/10.12677/amb.2026.151002

PAEsPEEEE A& E Y3t EARRFRLT IR
ME B E AR

T ERHE, G835, X 48, M, SR, K M, ERL
B, RESEmREER, o B
ks H B 2025412 H10H ;s FHBEM: 20264F2H27H; KA HM: 2026453 H10H

H E

HE: EERBRRIIEEMPAESIEMRE, BT PAEsPRMEE &S YR xt IR EE b R P AESTS YL MRS
B ESHR MR A YRk M R TR, IR PAESFEMER B A YR X A MR . k.
SEU R B YN2O B AR (PP) S E AL IR (BC) —FBX S (PP + BC) S Xt R4 (CK) 344 B

PLEKRIRFR IR INPAESYK 100 mg/kg WX &, 3B ZBREEF L0 HF i lllumina MiSeq =@ B 7
REFFEEF—HRPAES AR (YN20) BX & it I AE R it ToRAR bR 3B ERIL MR . PAESFARRR KR BR 138
YRR G R, 8. 5CKHE, PP+ BCEBCANHEEERE T Hi¥pHE. H3EE VIR
(SOC). AEHANIER(DOC)MAE (TN) S E(P <0.05). PP+ BCAENIPAESHI AR EIA85%, BERT
CK (Z4138%). WAEVIREE TR, PP + BCAIEEFK T AEEEKAlphasfit:, EEZEWTRE
&6y, HZOThEEE RS ME B (Pseudomonas) ) B &M EE B RIX15%). RDADIHF—FER, B
HHEKFEES5SOC. DOC. TNEEERZEIEMSR, T 5PAEsT544(DBP, DEP, DEHP)IRE 2 & 3 fi 1
X, HEEPP + BCAAHE ABEESR. 4ib: PAESMRE 5AYIRBH & th RV A R b %
IR AEYIREIT IR HIESOCHMERE CIER FIAESE, #mMRHEThREEkPseudomonasifE Rt E4E,
BA RIS PAESHIAEYIRERITTE . R TONENIR - AEVBAS BB PAEsTZ J 1R 4L 7 BIDIKHE

XA
PAESFHEE, £WIR, K, BESH, BMR, SR _FRE

Impact of Biochar-Assisted PAE-Degrading
Bacteria on the Bacterial Community in
Maize Rhizosphere Soil under PAE
Contamination

Yuqi Wang, Hongtao Cao, Fu Cen, Xinpeng Yang, Chuangying Deng, Zhen Ling,
Minghua Dong"

SEIERE

XESIH: EEREB, W, 348, I, XSO0, mwi, EHE. PAEs FRAR LS AV KRR PR IR B AR
HISZIR[]. e HITTS, 2026, 15(1): 8-20. DOI: 10.12677/amb.2026.151002


https://www.hanspub.org/journal/amb
https://doi.org/10.12677/amb.2026.151002
https://doi.org/10.12677/amb.2026.151002
https://www.hanspub.org/

TEH &

School of Agriculture and Biotechnology, Kunming University, Kunming Yunnan

Received: December 10, 2025; accepted: February 27, 2026; published: March 10, 2026

Abstract

Objective: This study aimed to investigate the effects of combining a PAE-degrading bacterial strain
(Pseudomonas YN20) with biochar on soil properties, PAE degradation, and rhizosphere microbial
community structure in maize grown in PAE-contaminated soil. Methods: A pot experiment was
conducted to investigate the combined effect of PAEs-degrading bacterium YN20 and biochar on
maize rhizosphere soil spiked with 100 mg/kg PAEs. Treatments included inoculation with YN20
alone (PP), biochar alone (BC), their combination (PP + BC), and a control (CK). The soil physico-
chemical properties and PAEs degradation efficiency were measured in all treatments, and the
structure and diversity of the rhizosphere microbial community were analyzed through Illumina
MiSeq high-throughput sequencing. Results: The PP+BC treatment significantly increased soil pH,
SOC, DOC, and TN compared to CK (P < 0.05), and achieved the highest PAE degradation rate (85%),
significantly exceeding that of CK (38%). Although microbial alpha diversity decreased under PP +
BC, the treatment markedly reshaped community structure, enriching the key functional genus
Pseudomonas (up to 15% relative abundance). RDA revealed that Pseudomonas abundance was pos-
itively correlated with SOC, DOC, and TN, and negatively correlated with PAE concentrations, closely
associating with the PP + BC treatment. Conclusion: The combined use of PAEs-degrading bacteria
and biochar can effectively improve the rhizosphere soil microenvironment through synergistic ef-
fects: biochar creates a favorable habitat for degrading bacteria by increasing soil SOC, thereby pro-
moting the specific enrichment of the functional strain Pseudomonas, and ultimately efficiently
driving the biodegradation process of PAEs. This study provides a theoretical basis for the com-
bined remediation of PAEs-contaminated soil using biochar and microorganisms.
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1. 51§

SEAER, AR T IREE(PAES) fF SRk Y 7R A L SR v 1032 5 B L RN B A A T R A
TR e Ay BRI B[ 1] [2]. PAEs M54 FI MM AR . KT SRR I N 8T, (L e
W HENE, PRI TP BR AR G RIS M AR R A R3], AF2K - F NSRS (Phthalate Esters, PAEs)W
MR, R HENE LAATE — RS R M A — B BRI AR, R [ AU B LA
B S A R AT AR W R BT RE 4] PAESs ARG I 3 A 4 WS 52 (0 /K ARG, S e Fi s
Wi, % PAEs 40T b (NS BE H5K A, A RAR 25— VPR MG RIVR LI, 52 A AR 5 — VP IR ML e 1y
AR, N SRIBIEIR, BT CO, Rl H0, M SIS RmIE 2 R5] [6].
PAEs FEAR & ELR AR R 0550 2 5%, R AEWIEE PAEs 15RO IITH . 1% PAEs 151
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5, BRE AR AR A B SR BRI P R 3 5 P 4% 32 9%k, B KR Bl A 28 B R 2L i A B
o

HAT, BTN CNT5Ye . 53835 L /KA S B 3 S5 AN F AR B b, 7 B8 H 2 M 2411 PAEs
FEARTA[ 7] 155 B TR J&8 (Pseudomonas) & B T4 fik B 1Y) PAEs FEff R < —, HARRMEE K Pseudomonas flu-
orescens FS1 X Z Tl PAEs 3 AT [&fifhe /1, HPEMEERERT & — W3 /28], X% IRE & (Gordonia)
K ZANHERR (U Gordonia sp. QH-11. Dop5 . YC-RL2) 1] 73 5l = % % DBP. 454 — FIEZ — 1E SF i (DnOP)
J¢ DEHP, H A3 43 BRI AT 58 40 A H ARG G(0]-[ 1] %00 i 14 8 (Sphingomonas) ) B R AN 7T Tiif
ARy, IEREFEME DBP. DEHP M AR — HR —HS(DMP), HFFFISE ISR sEH e
IRV ARIT[12] [13]0 B BB B EAL, (050 /R 8 QB J& (Burkholderia) [ 14]+ ABIHT B & (Acinetobacter)
[15] &% g8 W76 )8 (Providencia) [16]+ 43 B 1 J& (Mycobacterium) [17]~ ZEFEM B & (Bacillus) [18]
= H 0 B (Comamonas) [19]1LL S ZLER T J& (Rhodococcus) [201 25 MU 92 B A P4 —Fh el 2 Ff PAEs 1
REJJ.

SR, V5 G fge DO e T B4t T 2 2% 1) L ) 1438, B R CR ARG e B LLB I T . —J7 1,
FHRDIBEHE S5 K LB A X RS8R RS, FRAVEASEE21][22]; H—J7mm, LigEd
(175 G0 5 J W B B 5 AE AT LSRR R o, 2R W0 SR FRAI, BR PP 11 5 75 A A 5% Ak [ 23] [24]
A R EOR T EE R TR . 8 B FLIR G A RAF RO AR 2, 78 358 53 S R I Y B K08 0[25)
[26]. BEFREN], AEVIRAAAEEL SR EL R MEE & 48 PAEs, 2 mi5 S 7E PR gt vl Jo) 1Rl ) Jo Ak 2
W Re AR BEYI RS Py, SR PRSI I 2 0 R PR A O 1 L e 0 S5 ARNE T [27]-[30]. IXFh

USRI - AR RO EIREE,  Du T IR B RN B R BRI SR A 1 R

AW TR — k=2 PAEs B AR B XA AP0 R H5 P PAESs 15 B2 TR AR b 338, AFF 57 B Ak B4 A A= o
xof PR AL AT PAEs PRAERCRIEZN ;. FEFI A Tllumina MiSeq il &l FPEi AR, #F 7T PAEs [ b6 Al
HEVIRAFIMEERZEAT T, TOKAR bR L A E MR VE S A A 2 FEVERAE, DL T RN 7N PAEs Ff# T8
AP RS EAMER PAEs 15 4% L3 P iU M REVE 2 52, T3 PAEs 15 iR B RO RCR, LAY
33 PAEs ()75 416 B b R SCHE .

2. MRS RHE
2.1. KSR

B E K N =i 408 5, 48K —HIR — 4 ME(DEP). 482K — H R —fi5(DEHP). 287 — H i — Hfig(DMP)
IR — HR T Fig (DBP) Fn #E W) S5 R I 15 75 Bl e 00 A7 PR 8 W) o ASHIE 2 BT ) — ks 20 PAEs [ 1
(Pseudomonas putida YN20) H2E 35 BT 73 85 B 2~ 3 fA SR bR 38, Rl T R Be Rk 22 5 A an k2
FBt. AAHET, K 4°CIRIETF P ERAF R LB 8538 a5 78 3 IR RIS AT F AE 0K B 2 7 JB

PNV BHE A A PR AR A 5=, AR IRAETTT R, pH A 10.2+0.3, RN 352.6 + 12.4 m¥g, MFLAE
N 0.22 cm?/g.

2.2, FEEK

RIET 2023 425 H 10 fE A RSB s30T . 4 H IR 18°C~30°C, AHXHRE N 60%~80%,
R FORAARIRIE R 45 x 60 cm R OIEEEHR A, [5%6 118 25 kg A TR B BB WA
AR G RE 0~20 cm RJZE T4, LBRMEMERAREA, SXTERAE 40 HMGE, TR0,
pH 7 6.89. HFREL 15 kg 1% 200 Hil 4 H. PAEs j54: 3K E A 100 mg/kg, AF7K —H R — M
(DEP). 487 —HR —B5(DEHP). 402K — H iR — H ER(DMP)FIAEAK —H R — T liE(DBP)% 25 mg/kg. 15 4%
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FEH F

AR B R 4 Ff PAEs % 625 mg KKIIA 50 ml 1 HEEN HHHTIE A, N 200 Hid i 1% 200 g
REHE], FIIA 800 g 17200 Hid i+ H R A5, IR4F 1 kg PAEs {55 3. ety 40 HiLi
13 24 kg 5 1 kg PAEs TIEHFEIIL], ESRBET 2d, WL 3% 6 Wk, ARG, 535 PAEs
4 100 mg/kg HIREA PR L1

23. LW S HRE

X FOKFPAE ST B B YN20. FRAENIR AR R IS A R AL B . 4 YN20 BRRTEAL 5 4P R
MSN ikt gaer, 28°C, 180 t/min R EFE 24 he B KR 4°C, 6000 t/min 250> Smin, FATLHEEFLE
AKIEGERAA 3 X, FIH PBS S| & &, 4 7~8 x 108 CFU/ml, #H. FAFMHE T 28 CIEIGRENR
BrgiAl, BEFRHEE S Ko BAREMIRFINSLIGE N, TEAARME ALK, WHE S ML, 75 3008:
PAEs [ B & A% (PP + BC). . PAEs [#f# T (PP) S INAEMIR(BC) SEHGX IR (CK)MIZS 06 (B-
CK), &AM 3AER . FRKEKBIRE 10cm ZE4AN, S IFI PAEs M7 H BT 100 g/FRAIAE
WIa 250 g/Fk, RAEERIN T KMRER, SREE L. vk, 488, ABJE 30 K, M08 3 A EE,
RAEFKMRFRLIE 500 g, RARE M HIBEAFRIC L0 B 348 o —3 5 38 5 R A7- T80 CREARIRLIK
Fa, HTRCEMBE ST, B0 LIEFEG AT G RAET 4°CUKFE, HT 3B JURT PAEs JIE .

2.4, IR BRI E

135 pH KA BESHE(T/K A 1:2.5) 52 [31]; 3EE A P (SOC) K FH E AR AT - ANl &
[31]; HIEANAEPEAPIR(DOC)A IR IR )G LIsHGE 0.45 pm JEE S H TOC 4Gl E[32]. THEA%(TN)
R FAIRERER - AL E - FshiE s btk [33]; LI ARE(TP)R FAEEHL JeeEE I 2 [31].

2.5. 11 PAEs ME

PAEs K HE A HE U742 X [34]. FREX 1.0 g (53] 0.001 ) L3R5 T 10 mL HZEZIFEE H, i
ANHEEE 10 mL ZIFELZR, o4 iR 21 o P $2 L 30 min. HIRBGR O G it 3, HERERTE 0.22 um J€
JEE, ZRIEAE RIS A o R PAESs SR 0B (S AL (HPLC) 704, S 07E(IHE) . il
#: Agilent-C18 (250 mm x 4.6 mm, 5pm, FE[E Agilent A#]); HiahtH: FEE: (V/V)=280:20 (0~10 min);
90:10 (10~35 min), ¥iti#: 1.0 mL/min; RMIEI: 280 nm; @FEFEE: 20 uL; FiE: 25°C[35].

2.6. 1% DNA 2BV Nlumina JF

f#1H E.ZN.ATM Mag-Bind Soil DNA Kit % -3 ik 47 & DNA SR, AKFEAE A THE( i)t
HIRAF AT 1llumina MiseqTM/HiseqTM, 121710 PE330/PE250 #lJ¥, PCR ¥ HEXEFE 16S rRNA [1]
V3~V4 [X, 5|1 hiE F 514 341F (5°>-CCTACGGGNGGCWGCAG-3") PCR § H [X i #% 16S rRNA [£] V3~V4
[X, 85R (5’-GACTACHVGGGTATCTAATCC-3").

2.7. RS

B IR AT, X BE AT AL BN . FIF SepMan X 4EME S PRSI EAT Df 3. X
REAR SN AR BT FAE L g, SRS 3 OUT (Operational Taxonomic Units)ZE2R(ASV M) 43 #ir Fl
VIBh oy KoM I TERERAE, $%/N T 97T% MUK OTU #HT AYME B St rtr. FFKRA SILVA
B¥E ZE (http://www.arb-silva.de) %} OTUs #EATVERE . ZEWIREIL K alpha 2 FEMEE @R Mothur 34432
17115 . i R Version 3.6.2 #17 7T 47 #T(Redundancy Analysis, RDA)F Rank-abundance #H 144347,
K Excel 2010 HEAT 5 B AR HIVE, SPSS HEATHH MM A1 7 Z 53 M1 (P < 0.05).
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3. ERE S
3.1. PAEs MRS E YR 3 ERRER TR D

AR AbFRAH 5 06t B 2H B ORAR B S A S LS 1. S XS HEAL CK MILL, PAEs Ffff B & A4 % (PP
+ BOMAEYR(BC)AIE R & T KR 31 3% pH . SOC 1 DOC & (P < 0.05). WY
R BC A1 PP + BC, pH{HEZE LFt, MITHEZH CK 11 6.84 + 0.12 &3] 7.32 £ 0.11, RIED R IIE
T $E 3 pH OGN 2. SXTIR4L CK Mitk, PP + BC 4111 SOC & &34 T £ 36.5%, DOC % &
HINT 2 38.5%, AWk PAEs F#AR B M A Rt 3 in LI3EA HLEk . LI ABTP) S BAERL4Z
[FARFOH B %R, PP + BC. PP Al BC ZbFE) TN & & & T WA IR 4H(CK A1 B-CK), H:A PP
+BC AHEFIEME R R, 5 RN AERLL (PP A BO)H 2 57 Rk B 55 35 /K B IN A7) 5L PAEs B¢
fif B ERRE A AR T TR AR . PAEs MR E A AP i FORAR br 3L M

Table 1. Soil Physicochemical properties of in the rhizosphere of the maize affected by the inoculated PAEs-degrading bacteria
and bichar

3% 1. PAEs FEfRINREE 5 4% X EARARPR TIRIBIL 14 RS20

Soil properties PP+ BC PP BC CK B-CK
pH 7.32+0.11a 6.96 +0.15b 7.37+0.14a 6.84+0.12b 6.85 +0.08b
SOC (g/kg) 26.30 £ 0.84a 21.33+1.32b 24.65 +0.98a 19.29 £ 0.76bc 17.67 £ 0.87¢c
DOC (g/kg) 0.18+0.01a 0.15+0.01b 0.17+0.01a 0.13+£0.02¢ 0.13+0.01c
TP (g/kg) 0.80 = 0.05a 0.76 + 0.08a 0.80 +0.05a 0.82 +0.04a 0.77 £ 0.09a
TN (g/kg) 1.78 £ 0.09b 1.69 + 0.08b 1.71 £0.07b 1.58 £ 0.04a 1.53 £ 0.04a

E: BRI ATIHE £ FrifEzE, F—ATARVNG FRERR S AL 0.05 /KPFEREZEP < 0.05). L54H: PP+
BC. PP. BC; XfHf4: CK; TAXNMKA: B-CK. [F—ATAHF/NG FRRIREAITE 0.05 /KFZ 7 EEP<0.05).

3.2. PAEs B AEE PRI ERRFFLIR PAEs BB RN

254

1 DBP
mm DEP
= m DEHP
2207  =mm DMP
j®)]
E
s 15
B
=
8 10
8
4
£ 5
0 [ o= ﬁ
PP+BC BC PP CK

Figure 1. Effects of inoculation with PAEs-degrading bacteria and biochar
on PAEs content in maize rhizosphere soil

[E 1. 37 PAEs F&FREFNE 45 3 £ KIRFRLIE PAEs S 2RI
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ANTR)Ab BT L35 b AT 2K — R R (PAES) R B MR RCRAAAE B3 22 5 (] 1) FETHIAEMREE 100 mg/kg 1)
PAEs y54et 1, #%A4bH 30 KJF MMM INN : PAEs MR 54 RIS A FL(PP + BO)R I H ik
MIREAARRR, & PAEs BREHIRE N 15.28 mg/kg, FEMEFRIAE] 84.72%; H—AEYIRAIL(BC)IRZ, BIkHE
WFER 21.17 mg/kg, FEARZR A 78.83%; B [ fifk b AL B(PP) 1) 5k BRI FE R 25.45 mg/kg, FEAR 2R 74.55%;
X REZH(CK) I E AR AR e 22, R BIRBEDN 62.09 mg/kg, FEARZEAA 37.91%.

MLy AR T, PP + BC ALBEX PUFh PAEs 4150 SR HLL S LR PR ARSI, 45 5l J& %t DBP
1 DMP () B IR, Bk B R 20 I % 2 0.55 mg/kg AT 2.69 mg/kg. BC AbFEXT DBP ) B AR R e N
B (TR 0.26 mg/kg), {HX) DEHP [¥IR&A# A8 J1AHXT A BR(GE B 15.49 mg/kg). PP 4bEEX) DMP (1)
PR R I (B B R 0.63 mg/kg), {HXT DEP [ B R (BR B IR EE 7.41 mg/kg). 45K, 4V
5 PAEs B fift 8] B BAA 8 R % 8 0 P R4 2 2 52 71 338 b PAESs BIFERRAR

3.3. PAEs M RE R AL PR ERBIRRERRE DS RN

I AS [E AL B TR PR B V& 1) Alpha Z2FEE (R 2), 25 BRI S BEZH ) Coverage 15
HET 0989 HIL W% R, WFIRERY, nIEERMAEARTEM Z R SBT3 2 M2
PEFEAE T BEARFEIRN . ERREFE T, T OTUs $ist R, EVYR M4 BO) KD
FhBE =, 11 PAEs FERTE 54YIRBES AL FRZ(PP+BC) Y OTUs ¥R &5 8 A%, 2 BIBES Ab B B 11 B A
TRRBRAN R IR H

Table 2. Diversity index of the soil microbes in the rhizosphere of the maize

2. ERIRFLIRHEISHMEREE

Alpha diversity indexs PP +BC BC PP CK B-CK
Coverage 0.9902 + 0.0006a  0.9921 +£0.0028a  0.9897 + 0.0028a  0.9921 +0.0027a 0.9915 £+ 0.0010a
OTUs 1401 +35b 1494 + 73a 1439 + 60ab 1448 + 37ab 1471 £ 31ab
Shannon-wiener 5.10 +0.25¢ 5.61+0.13a 5.33+0.11bc 5.56+0.11ab 5.49 + 0.03ab

Chaol 1628.6 £ 23.0a 1666.8 + 35.2a 1653.7 +£39.1a 1615.3 +£52.8a 1663.6 £ 10.7a
ACE 1621.1 +£23.5a 1651.7 £ 36.4a 1649.3 + 48.6a 1607.7 £ 47.0a 1639.0 + 25.0a
Simpson 0.033 £0.011b 0.017+0.001a 0.024 = 0.003a 0.017 +£0.003a 0.021+0.001a

Note: ANFE/NG FRERIREAFTE 0.05 /K257 53E (P < 0.05).

TELEA R Z A6 1) Shannon 1 Simpson Fa % L, AR ACER ] 1) 2 S5 BN B s o AR Btk
HE(BC) 2 3Lt 5 =1 1) Shannon #8#UF1HAK ¥ Simpson 1840, 13 & T PAEs P i S UL 3 (PP) S L 5 4
VIR BEG AL FE(PP + BC), K EHAEYR REA RAE FHRBR AN B REVE 1 2 A6V . 5 AR, [ B SR AL (PP,
Rl e Ho 5 AR BR-G AL BE(PP + BC), U235 F#MIC 1 FF % 1) Shannon $5¥0JF#& = 1 Simpson 5. 45 %
W, I NSNEIEM R BAESRILIEE, (H PAEs M5 AW R (RI6G SO AR Bl B B 7 AE 1 5B i)
LR, WA RS S AESA SIS, WH EE AR AR, RASET R ZREER
.

3.4. PAEs [REEIX & Y5R35 R RER A B Z 4S9
K H Tllumina MiSeq X AN [F] Ab B 2H KRR s - 384 b U 2 63045 12 1775 20 4. 31 H . 33 #}. 35 J&.
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854 Fiff) L IEAH T . PAEs V5 4% T3 FORMRPRAN iR 7E 1 1 ACF IR B an 15 2 Fos . fERTA AbFRdH A,
AZJE 1R [ ](Proteobacteria) FIUAT 1 [ 1 (Bacteroidetes) 3L [Fl#4) i 1 MR BRI A= M BE V& 40t L3 2RTE, B &1t
FEORT = B2 BV RN 70% %2 85% LA Fo ANl Ab 3 35 U A% D BF R I 4549 . PP + BC A3 BIE T — 4
PIARTE R 1 (P35 3 66%) 28 5 M FUAT B 171 (10.2%) FIER AT 1 ) (Acidobacteria) (3.8%) 3 253 Z4 ] (¥ 4k
FRRfdg . CK ACFRI 2 I H S AR T A DA R, oA 2 35 IRFIE 2 BR AT B T THE CK3 FEAR S 3G 5
% 10.6%, PAIKAREIE]] candidate division WPS-1 7E CK2 FEAH B TR MR K 3 4.77%, ZFJE2H
MREAS A 7K BB . BRAF BT M NSO ) S8 FR AR ), B S 5l 51K pH  B0R: & Bl 2%
PSS TREIE D] WPS-1 R MEI K, 32U R CK ALIEATRESI N T MR R B $E R 77, 1%
R BB T BB AESAL. Ak, 2L 1 1(Actinobacteria)fE PP +BC 1 BC 41+ B 1 B & & (E
(>8.4%), KWIXLLLbHERT fE A H) T HA BAA VN EME TR EY) €5 . PAEs BEAR TR 14 ¥l
I e4E PAEs 54 LI PE T, O A IR AT IR R E A, SECT TR ERETE A
RESR. WREITSUMETTREKRKCR . DRI T E T EE]] WPS-1 /E4 PAEs i5 4%

i FT 0 S PR e

%S OSSR LE @@@43'{3’

100

80
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EEL

Figure 2. Clustering diagram of phylum-level species abundance in maize rhizosphere
bacteria under different treatment conditions

B 2. FEEE S T ERRIEE 1R iE B XA

— BT RN LR AT LA B B 22 5 (1] 3). BN B R R N I IR 825, 1E N PAEs 5
P L O I ThRE B ZE M . SR, AMET TR 2 U8 T BEVR S5, P BB 8 10 S B A R
N T SRR I SRR A 7E B —HE ) PAESs FAfA 1 Kb EE A (R T R B O B CFI R 7.2%);
M4 5 A RECA R, %3 SRR MK (E PP + BC2 Al PP + BC3 HEA 15%), HAEEWEE
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i TR AL(<0.5%) . L5 RHE7R T A HS PAEs BT 2 A7 AL 035 B D[RR, B m] g 3L %2
FLEA a2 IR G BLOR Y 5 e TR i, IR IR, T ORI 5 1 AR T RE T AR B
SEgSEAFRES), ILFRARIE T A UL R A O S IR BT o AR R AL B BRI 2 R B R
Fere e s R T AR R R, AL B IR EIE A LA M Dh e P AE AR R . PAESs BRI R 5 AL 5 1Y
PRI RERG @I W FIVE T, A RO € 17045 PAEs 15 % H3ERIZEIRETS, U O D RE R RE S5 1) o

100 e e e e e e e
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Figure 3. Clustering diagram of genus-level species abundance in maize rhizosphere bacte-
ria under different treatment conditions

3. FEIALIRFM T ERIRFRMAE R — R AR R KE
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Figure 4. Differential analysis of maize rhizosphere bacteria under different bacterial inoc-
ulation treatments
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Figure 5. RDA analysis of bacterial community composition in maize rhizosphere soil with environmental factors and PAEs
under different bacterial inoculation treatments
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