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Abstract The-high- throughput [lumina NovaSeq sequencing method was adopted-’!o study the effect of artificial root exudates and Lolium perenne L. root exudates on the

comminity sffucture, a3 diversity, and gene function of the bacterial communities in pyrene-contaminated soils to understand the impact of root exudates on microbial
communities. The results showed that root exudates did not significantly change the composition of pyrene-contaminated soil bacterial communities. The main dominant
bacterial phyla were Proteobacteria, Actinobacteria, Firmicutes, Bacteroidetes, etc. The main dominant bacterial genera were Sphingomonas , Lactobacillus , Bacillus , etc. Root
exudates changed the relative abundance of dominant species to a different extent and resulted in discriminating bacteria. The genus Lachnospiraceae belonging to Proteobacteria
and Ruminiclostridium belonging to Firmicutes were the biomarkers in the artificial root exudates group and the actual root exudate group, respectively. The common
discriminating bacteria in both root exudate groups compared to those in the control group were polycyclic aromatic hydrocarbon ( PAHs)-degrading hacteria. Root exudates
selectively promoted the growth of PAHs-degrading bacteria. Root exudates had little effect on the richness and diversity of the bacterial communities in pyrene-contaminated
soil. However, they significantly influenced the soil bacterial community structure , which resulted from significant changes in low-abundance species. The bacterial community
structures of the two root exudate groups were similar. Root exudates decreased pyrene concentration in the soil by 14.0% (artificial root exudates) and 8.7% (actual root
exudates ). The promotion of pyrene degradation affected by root exudates was due to the growth promotion of PAHs-degrading bacteria and the significant increase in the
abundance of some functional genes. This research can supply data for the exploration of a rhizoremediation mechanism in PAHs-contaminated soils.

Key words: root exudates; pyrene; soil; microbial community; high-throughput sequencing method
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Fig. 1 Rarefaction curve and rank abundance at 97% similarity level
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YIHI L, ARE # RE L}Eﬁ%ﬂﬁﬁﬁﬁ@;iﬂ@% J&F
BEREAE T 4. 3% H17.9% (P 4 0. 155 ﬂéﬂg:’f)izv*y fifi
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0,043 F1'0. 093 A CK 41 i) PP A
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TEVRe Z ] AR 22531, B R AR 22 1] F) 25 Ao P B 2 O R
VAR AW Z A B r AR RE . 3 20 IR AR i 2
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4t ROJE 43 #1 ( non-metric multidimensional scaling,
NMDS) Z5 5 4nf&l 4 fi7s. PCA JEARYE OTU EFniK
TR 25 7 0 FH 7 22 53 ik, XoF 22 A 55080 300 77 o A ok 4
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Fig. 3 Composition of soil bacterial community L s
g 0 o
at the phylum level and genus level g
AAEA AL RV 2 AR DAL [ 18T 4 (a) ]. S5 2R BIR ~1E-04
CK dREAR A 7E PC1 RO 225, 1 ARE Al RE 4143
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PR RF R 25 R A7 22 5. ARE I RE 41 1% 41 B 1F 7% 43 s
; -3E-04 =
W PC2 B L i, WAL B 3 T, 2691 ML I W

TR S5 F R AR, 3 F A IMAHE 25 F1 Bray-Curtis B
B BEAT T PCoA 1 NMDS f 43 #r, 45 S An & 4
(b)F4(c) i, FEAR S04 5 PCA 45 R R B
A, LRI N ARE B8 RE fdf 4 38 40 1 R v 4%
¥ kA= TR (B ARE 5 RE 20045 b 40 18 7 v 2%
P2 AR,

MREAEAT T ANOSIM 43T, LB AR A (1) 4 1]
ZSMANZES, K 5 Fizr. CK 5 ARE 5 RE 41
) R AR F 0, iBH 2 [r] 25 5% .3, ARE I RE 4b
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B4 ETOTUEEHSHERLLESH

Fig. 4 Multivariate analysis based on OTU information

ARE 5 RE ZH 22 [i1] f) 2 TR v 45 A AR 0L,
2.5 ZFYFIHT

K HE F 28 M B0 5] 43 1 (linear discriminant
analysis , LDA) &0 12 B9 53§17 #5 ( LDA effect size,
LEfSe) , SR A] B A Gei 2 28 5+ A= Wy . &
6 JE/R T CK, ARE 1 RE 41W5 P12 ] £ i 22 5 . %
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Fig. 5 Anosim analysis between groups
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( Eggertheﬂaeeae )Y S i@ Tif ﬂ'
( Mlcromon@sporaceae) FUAFF R ( Bactermdaceae =
Murlbaculaceae I LWJF.‘W%( Lactobacﬂlaceae) IK{F
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T CK 41. ARE Al RE 2177 75 3L ] 4 22 53 1) o 36 1]
ARE F1 RE Z- B35 + 3 b A Wy b ) 22 i HAT —
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Fig. 6 Cladogram of discriminating bacteria between groups
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Fig. 7 Discriminating bacteria among groups
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