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Abstract: Microplastics, as a new type of pollutant, have significant effects on the soil ecological environment. In order to investigate the effects of polylactic acid microplastics (PLA-
MPs) on the physical and chemical properties of wheat thizosphere soil and its microbial community structure , three contents (0.1, 0.5, and 1 g+kg™) and particle sizes (150, 1000,
and 4000 pm) were set up for pot experiments. The results showed that the addition of PLA-MPs significantly increased the contents of ammonium nitrogen (NH,"), nitrate nitrogen
(NO,"), total phosphorus (TP) , and organic matter (OM) in thizosphere soil and decreased the content of total nitrogen (TN) and pH value. For example, TP increased 19.046%
and 21.075% at medium contents (0.5 g*kg™) and medium particle size (1000 wm) , respectively. Compared with those of the control group (CK), the richness and diversity of
thizosphere soil microorganisms were significantly decreased, and the decreases were greatest at high contents (1 g+kg™) and high particle size (4 000 um) , respectively. The
addition of PLA - MPs significantly increased the relative abundance of Actinobacteriota and Proteobacteria, while decreasing the relative abundance of Firmicutes,
Gemmatimonadota, Myxococcota, and Bdellovibrionota. For example, the relative abundance of Actinobacteriota increased by 5.554% and 6.456% at medium contents (0.5 gkg™)
and low particle size (150 wm), and the relative abundance of Firmicutes decreased by 2.721% and 3.727% at high contents (1 g+kg™) and low particle size (150 pm), respectively.
Compared with CK, PLA-MPs with different contents and particle sizes significantly reduced the number of hiomarkers, and the reduction of hiomarkers under low content (0.1
g+kg™) and medium particle size (1000 wm) was the largest. A significant negative correlation was observed between pH and the dominant microorganisms at the phylum level and
genus level of the microbial community and a significant positive correlation between NO;™ and Bacillus, Firmicutes, and Gemmatimonadota at the P < 0.001 level. The research
resulls can provide certain data and theoretical basis for evaluating the effects of PLA -MPs on the soil microbial environment.
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ARG 2 A 0 A R AR 042 v B RO B2 B
B S A 7K A P15 B AR 2 00 0 4 ] 340 A A
e, A6 4 8 A R AR B Ak M S5 R B 9 R S L S
ik [42]. 3K 50 /N 2 b 7 38 H A A 4199 (15 # &
2017003) , £E Hy 7] [ i 2R L B2 T %8 BE (PLA-MPs) 14 B
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#R N5 CKAH A ) & 8 BN [ADRLAR [ 7E P<0.05 T BAT 3% 22 Rk, o 3R 5 CKOM LR [ & 8 B0 [RDR AR (8] 72 P<0.001 T~ AT 1 35 22 &
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Fig. 1 Effect of biodegradable PLA-MPs on physicochemical properties of wheat rhizosphere soil
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Table 1 ~ Changes of biodegradable PLA-MPs on alpha diversity index of wheat rhizosphere soil microbial community

Jib 3R 5 Ace f8 51 Chao 15 %k Coverage TEH Shannon $5 %% Simpson 5 £{
CK 5983+243aA 5368+145aA 0.959 7+£0.001 7aA 6.796+0.087aA 0.003 6+0.000 5aA
0.1 4929+211b 4719+147b 0.971 2+0.001 9b 6.556+0.049b 0.004 6+0.000 3ab
Tty kg 0.5 5009+203b 4902+150b 0.970 4+0.002 Ob 6.569+0.029b 0.004 4+0.000 2ab
1 4 652+229h 4 523+164b 0.975 3+0.001 1b 6.496+0.056b 0.005 1+£0.000 5b
150 4 860+243B 4 585+192B 0.968 6+0.002 6B 6.552+0.051B 0.004 8+0.000 4A
AR /um 1 000 4729+109B 4 688+99B 0.974 3+0.000 8B 6.546+0.038B 0.004 4+0.000 3A
4 000 5001+205B 4 871+167BC 0.974 0+£0.000 7B 6.523+0.052B 0.004 9+0.000 4A
1) R B0HE A [R]/INE S B R M RS R A [ a5 i) 1) 22 554 (P<0.05) , AN [ K5 S RE 7R M RD 5 J AN [R) R AR 1] 1) 22 5774 (P<0.05)
222 THIEHUEWRETE OTUs 2Bt & (0.5 g kg ) M A i (1 g-kg DAL BN A )

A R fift PLA-MPs 7E A ] & £ FORLAR T /N A2 AR B I OTUs 800 181,187 Fl 142, 1 CK 145 1 1 Ak
A Y BT OTUSs 21 B M H 8 1% 00 an 1 2 e 77 F A OTUs 50 4 244 [ B 2(a) |, 76 MK KL 42
Al 7E CK K & & (0.1 g-kg™) . & (0.5 g kg™) (150 pm) HRLA2 (1 000 wm) Al RLAE (4 000 wm) Ab
A & i (1 g-kg™) AL B R 3UE P A4S OTUSs k43 5] R A Y A OTUs £ 43 51l o 895,712 Fi1 798, CK
}y 348,765,751 F1 691, CK /3 5 5K & (0.1 g kg") . 35 SRR AR (150 wm)  HORLAR (1 000 wm ) FT iR AR
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(4 000 pm) 4b BN AR W) HE OTUs B0k 294 146 F1
167, 1 CK 145 R A2 4 # 07 =0 345 OTUs 5k 4 007
[E2(b) ] S, AN R & 8 AR 4E T o] [ i PLA-

MPs #4807 B RUE Y REVE OTUs 8, HAE b &
(0.5 g-kg ) AHRIAR (1000 wm) B 5 CK 4= 4
A OTUs B AR E 2(b) .

B2 AESEMNETIEMEDEHEZEOTUSZE VennE

Fig. 2 OTUs overlapping Venn diagram of soil microbial communities under different contents and particle sizes
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FR A5 1 B A% PLA-MPs 76 A [f] 5 fi fiDRi 42 R /N#E
MR PR A e AE W RE & 11K 7 B AR X = BE AT A1 (1 3)
2R B Ty 3R /N AR B A T KT I i A W BT
F A G 2 B ] (Actinobacteriota) | 28 & []
(Proteobacteria) . J& B% & ] (Firmicutes) . 2§ ﬂ%: "l
(Chloroflexi) . & #F & [ ] ( Acidobacteriota) ¥ ¥F & ]
(Bacteroidota) . 2 HL}d B4 [ ] (Gemmatimonadota) . i BR
A [T (Myxococcota) | #i I [ ] ( Cyanobacteria) Fl 4% 5 [&
I (Bdellovibrionota) , 7E CK % & & (0.1 g-kg") . FP &
(0.5 g kg™ ) FlI & (1 g-kg ™) A3 T (A W REVE
FEWTTFEE & 20K 3 T 94.944% . 94.991%
95.182% 1 95.416% , 1E ik K 42 (150 pm) | kL 45
(1 000 wm) Fl 25K £2 (4 000 pm) 420 B R f A4 W) BE V%
FEW T F RS AR T 96.321% .96.276% il
95.546%. 5 CK X [t , A~ [f] PLA-MPs % & (0.1.,0.5 il
1g-kg™) Ab B HCZ T TR JE B 1] 6 A 6 2 3 38
A PR, R T 503G N T 2.976% .5.554%
F15.320% H 25 & S Ab # ) 22 RN B 3 BB 1]
SEBEINT 3.217% . 1.710% F13.089% H. 4% & 12 b 34
) LA B 3% 22 5 (P<0.05) s 76 AN ] PLA-MPs 7% i Ab
PR ZHER B TR IR 1] AR R o B
5P (P<0.05) , H & BR A 17153 B KEAR T 1.641%.,
1.790% 1 1.795% 5 BARTEAN[6] & s AL BN JEBE TR |
B AR = BE 3 BIFRAR T 2.059% . 1.556% 1 2.721% ,{H.
HAESSROHNMZEREARE K 3()]. 5CK
Xt He , AN [R] PLA-MPs %45 (150, 1 000 £ 4 000 pm ) &b
BER R B TR AR TR BT R R G 3 B B A T RS i E
HE RPN B R B T BN T 6.456% |
4.702% 1 3.119%, 28 JE 18 11 43 5 35 1 3.268% .
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3.118% 1 1.765% ; JEBE B 1] (P<0.05) \ZEFAMIE (P
<0.01) FhBER T 1] (P<0.05) F1i5 R £ ] (P<0.05) 7E A
] PLA-MPs R 45 b BR (4 40 X =F B A T [ i L34 2
A E S LD R T BRI T 3.727%.
1.696% F1 1.242% , i 3K & 1] 73 3 B& K T 1.686% .
1.765% 11 1.769% ; FR #1181 ] A1 8 25 T/ '] 75 A [A] PLA -
MPs R A% b BT (14 FH 6 = B2 AT T B A AR 45 4 Ak 3
] 25 MR B % o B AT T 4 B BEAR T
0.639% . 1.344% F1 1.528%, 4% 25 B 11 7 W BE K T
0.967% .1.111% F10.301%[ €] 3(b) ].

R 5 AT % ft PLA-MPs 76 R[] 3% & FDRE A2 R /D
A2 MR B A 98 Gl A 0 B 9 R K T 1 AR X S R AT ([
4) , 4 Fl b 38 5 20T /N ZE AR B A 88 T KT 1 R
B A F MM HE (Bacillus) | norank_ f__JG30-
KF - CM45 . norank_ f__norank_o

T K B R (Arthrobacter) | Wi J§ M W JE
(Sphingomonas) \norank_f__Geminicoccaceae . 2 K
G & (Nocardioides) . K ¥ A i & )& (Marmoricola)
unclassified_ f~__Streptomycetaceae . norank_ f_AKYGI1722 |
AT B8 (Lysobacter) \unclassified_ f__Sphingomonadaceae .

Vicinamibacterales .

norank_ f_Longimicrobiaceae . norank_ f__Microscillaceae .
norank_f __norank_o__norank_c__Alphaproteobacteria .
norank_ f_Vicinamibacteraceae . R E B (Streptomyces) .
25 ZF M KT 7 J8 (Paenibacillus) . norank_ f_norank_o__
Gaiellales . norank_ f__Symbiobacteraceae . () N AV SR =S
(Devosia) norank_o__norank_c__S014_terrestrial_group F i
% W & (Glycomyces) 55 . £ A W] & & (0.1, 0.5 Al
1 g-kg") PLA-MPs T /N2 M BR 4 3 AR ) RS
5 CK HA R AR [E 5(a) ], B 5 CK X HaT
PRV IS [ 25 4t ) PLA-MPs 1] DL — %2 f2 b el As
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Fig. 3 Relative abundance on phylum level of soil microbial community under different contents and particle sizes

A W B R K . H X unclassified_ £
Streptomycetaceae . norank_ f__Microscillaceae . norank_
f__Vicinamibacteraceae .norank_ f__Symbiobacteraceae Fl
norank_ f_norank_o__norank_c__S0134_terrestrial_group
J& KA AR Y B AN 1 35 7E R [A] 5 15 (0.1,0.5
FI1 g kg )PLA-MPs /N2 AR B A 38 o35 A1 B s Fnigs
TR s B4R X = B B AT 1 i 38 B 4% 5 £ Ak B ) 22
St 3% (P<0.05) , o 55 AT W )R 0 5 5 T
1.464% . 0.354% Fl 1.480% , ¥ FF B J& 43 i) 35 i 7
0.705% .0.781% F1 1.543%. Il 4% (150 pm) PLA-MPs
A PER 5 CK B9 A W) R 2B 00 H A — & AL E

A: others, B: Bacillus, C: norank_ f__JG30-KF-CM45, D: norank_ f__norank_o

1M AR (1000 pm) FTERLAE (4 000 pm) 5 CK Y 6L
EYREEUEA —EMERIELR 5D ], H5CK
XoF b AT 41 A [6] 4% 19 PLA-MPs X} norank_ f__norank_
o__norank_c__Alphaproteobacteria norank_f __
Symbiobacteraceae 1 norank_ f__norank_o__norank_c__SO
134_terrestrial_group 1 J& 7K V- HA b 35 1 B AR (P
<0.05) , {0 7E A ) 242 (150 .1 000 A1 4 000 pwm ) PLA-
MPs /N # AR B 43 o norank_ f_Symbiobacteraceae
23 AR T 0.056% . 1.007% 1 0.736% ; % % 7 ¥F 1
J& . norank_ f__Longimicrobiaceae . 18 X K T J&
norank_ f__norank_o__0319-7L14 ¥ P<0.05 7K *}- I H

Vicinamibacterales, E: Arthrobacter, F: Sphingomonas, G:

norank_ f__Geminicoccaceae, H: Nocardioides, 1: Marmoricola, J: unclassified_ f__Streptomycetaceae, K: norank_ f_AKYG1722, L: Lysobacter,

M: unclassified_f__Sphingomonadaceae, N:

f__norank_o__norank_c__Alphaproteobacteria,  Q:

f__norank_o

norank_f__norank_o__0319-7L14

norank_ f__Longimicrobiaceae , :
k L b (0]

norank_f __Vicinamibacteraceae, R:

norank

norank_f __Microscillaceae , P

Streptomyces, S:  Paenibacillus, T: norank_

Gaiellales, U: norank_ f__Symbiobacteraceae, V: Devosia, W: norank_o__norank_c__S014_terrestrial_group, X: Glycomyces, Y:

B4 AEESEMHNETIEREDHZRKTENFE

Fig. 4 Relative abundance on genus level of soil microbial community under different contents and particle sizes
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F RIS, X norank_ f_AKYG1722 VEAT I
J& . unclassified_ f__Sphingomonadaceae F1 norank_

f__norank_o__norank_c__Alphaproteobacteria 1t P<0.01

KA b HL AT I 3 A N A, e R TR R AR (150,
1 000 1 4 000 pm) PLA-MPs | /N2 # b 4 32 op 175 AT
BB 4B T 0.930% .1.219% F10.899%.

B: Bacillus, C: norank_ f__JG30-KF - CM45, D: norank_ f__norank_o__Vicinamibacterales, E: Arthrobacter, ¥: Sphingomonas, G: norank_
f__Geminicoccaceae, H: Nocardioides, 1: Marmoricola, J: unclassified_ f__Sireptomycetaceae, K: norank_ f _AKYG1722, L: Lysobacter, M:

unclassified_ f__Sphingomonadaceae, N: norank_ f__Longimicrobiaceae, O: norank_ f__Microscillaceae, P: norank_ f__norank_o__norank_c__

Alphaproteobacteria, Q: norank_ f__Vicinamibacteraceae, R: Streptomyces, S: Paenibacillus, T: norank_ f__norank_o__Gaiellales, U: norank_

f__Symbiobacteraceae

E5 ARSEMHETIEREMFEZERKTENFERE

Fig. 5 Heatmaps of relative abundance on genus level of soil microbial communities under different contents and particle sizes

224 IEGCEWRE W 22 50

R A AN 7] 4b 32T G A 0 B T 11 K F g oK
2 1) 25 5% 0 A o] 0 (L 6) L IR 75 2 (0.1 g-kg™") I
i (1 gkg™) 5 CK IH] 9 G2 9 #F 95 171K OF 4
HIAE P<0.05 F1 P<0.01 K- FHBA %25, b &
i (05 grkg!) 5K & & (0.1 grkg) FI & & &
(1 g-kg™) ] Y G A= 9 BE 7% 117K °F 43 51 #E P<0.001
M P<0.05 7K FHARE2ZEREIE 6(a)]; A
B2 (150, 1 000 F1 4 000 wm ) &b B 8] K H 5 CK [H]
B T A= A 9 11K 7 ¥ B 1B 2 25 7% (P<0.001)
[ 6(b) ] R&E (0.1 g kg") P EHE(05gkg) .
i (1 gekg™) 5 CK JH] 9 G2 W B 95 ) K OF 4
WIHE P<0.001 ., P<0.01 I P<0.001 /K F | H A i % %
ML (05 g kg) HIRE R (0.1 g-kg™) Bl
T (1 g-kg™) M) B G0 A: W) 1 V& B KO B
22 51 (P<0.001) [ B 6(c) ] 5 KA 2 (150 pm) | HrkL
# (1000 pm) Fl 5 4042 (4 000 wm) 5 CK [0) A9 3 2E
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Wy B 9% & 7K S 43 S HE P<0.01 ., P<0.001 F1 P<0.001 7K
Vb B W 2 R IR AR (150 pm) 5 kLR
(1000 wm) . &KL FE (4 000 pm ) 8] 1Y 80 AE 9 BE V% R
K H A B2 5 M (P<0.001) , F K 42 (1000
wm) 5 &R AR (4 000 wm) 8] 19 3 42 W) B V% @ K S
HA B E2Z5MHE(P<0.0) [E6(d)].

A GRS A [] 5 2 FURLAR 1T & A PLA-MPs /N2
B A 8 A W B 95 11 KT 2 8 KO 22 5 0
(LEfSe 3 #7) AT 1, 76 CK 5 R [F & & F L3ty
BEVE T 28 SASKE b L0 B ) S5 AN E Wb &9,
A AL TR B H RN KE B A
A3 1717 13 .5 R34~ 5 5 CKAH FAR ] &5 6 F AR
B - S 0 T2 W B VR AR AR B R 22 5 IS IS m) 5
(49 ] B i PLA-MPs Ji 58 35 080 /0 T 28 W) b i 90 19 5K
LN E (0.1 gokg ) P (0.5 gt kg ) AL B
(1 g kg ) FHAEMIREY A8 3. 10 194, H
AWy bR A ) 5 Iy S AR X B4 (CKO AR PR
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Fig. 6 Analysis of differences between groups at phylum level and genus level of microbial communities under different treatments

+ HE 4K - ¢__Parcubacteria I AH X FJE B &, 5
M 43+ 2% 7+ ¥ F ) o__norank_c__Parcubacteria .
f__norank_o__norank_c__Parcubacteria I g__norank_
f__norank_o__norank_c__Parcubacteria PR3 —8, X ]
RE R H N T T U W RE T S5 M A 2 R s vh & i
(0.5 g- kg ) R Fr 13 "1 /K19 p__Entotheonellaeota £
XF R R, 5 W) 432543 3N (9 e__Entotheonellia

o__Entotheonellales .f__Entotheonellaceae F1 g__norank

f__Entotheonellaceae {R+§ — 3 , iX Al GRS LT+ 7
THCE TR AR A B 7(a) 1.

TE CK 5 AN FPRAR T HIERHUE IR T 28 54
K, LA 59 AN A bR AR AR W b T
J& BHH AT AR R 5 3ok 164> (16
A4 10 F 34 3 5 CK AR EER [RLRE AR T AR Br £
R Y BEVE AR — 2 R WS AR kLR
(150 wm) F1 KL 42 (1 000 wm) (1) 7] F% % PLA-MPs
Jei o A W R ) A R S s A A IR A
(150 pm) FTHRLAE (1 000 wm) N B89 25 H b5 2 90 43 )
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g T1ASHT8AS T i Ri A2 (4 000 wm) R B9 A= Wb 5 4
B AR AL A B 5 an e B2 (CK) AR B 4 48 40 7K S
c__Symbiobacteriia R X 4= B2 R E R, 5 [F] 70 2673 52
T 9 o__Symbiobacteriales . f__Symbiobacteraceae
g _norank_ f__Symbiobacteraceae £ R — B, KRR
(150 wm) 2 BR + 5849 7K F- ¥ c__Rubrobacteria #f X} 3=
BE SR, 5 A 48 28 43 3 F % o__Rubrobacterales |
f__Rubrobacteriaceae Fl g__Rubrobacter - 35—, iX 7]
AE L0 325 1 G2k W T 4 A 1 2 5 o R A
(4 000 pm) PR 4= 3 '] /K V- 1Y p__Deinococcota A X
FREERE R, 52 H 0 3T B c__Deinococei
o__Deinococcales .f__Trueperaceae il g__Truepera 15
— BRSO YRR 4 B A
LK 7(b) ]

SRR UG, TE AN [F] B FIORLAR R TR i PLA-
MPs i /)N A AR PR A HE T 7K SF- 2 8 7K 3 A= W e s 24
A0S, PR (0.1 g-kg) Al HORL AR
(1000 ) Xof Gl A= WA 5 4 52 M ARV 0K
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Fig. 7 Evolutionary branching diagram for variability analysis of microbial communities at phylum to genus level (LEfSe analysis)

2.3 MR IEHADHEE S LERE R T E
AR (e

FRAE A W B 95 171 KK (i 10) 5 H IR B A+
RDA 43 Hr el J1 [ & 8 (a) 1, 5% — il (RDA1) I 5 —
(RDA2) 43 i B T - SR E e T 1K VAR S A
i) 28.83% F1 6.05%, 5 RDA 1 1F AH 56 i1 + SRR 55 4 1
MIEN/NAF 51 pH R NH,', 55 RDAT A ¢ 9 + 33
W45 I AR #4351 2 OM TP NO;™ \EC #l1 TN; 55
RDA2 1E AH G 1 - HE PR 855 P N K E /535 58 TN
EC.NO; FflOM, 5 RDA2 i A OC Y - HEFR I 1 LK
F /N 50 S NH,™  pH F1TP. #3405 680 A 90 3 75 171 K S
(HT10) 5 + R EE 740 5C 4 [ 1B 9(a) J AT %0, pH
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& T (P<0.05) EIE B 1] (P<0.01) JERETE ]
(P<0.001) . 8L #F B ] (P<0.05) Fl 2 A B ] (P<
0.001) 1] H 45 & 25 19 67 AH ¢, HAH 3¢ R 800 51 ok
-0.436.-0.537.-0.653.-0.420 F1-0.642; TN FILI AT
[771(0.392) [H] 7E P<0.05 7K V-~ BHA 5 3 (1 IEAH DG ; NOs™
SR T(P<0.05) 2R HTT(P<0.01) JERERE ]
(P<0.001) | 481 AT 1 '] (P<0.05) F1 2F ¥ g 1 ] (P<
0.001) [a] B4 & 25 19 15 A0 ¢, HAH 56 R 500 51N
0.427.0.476 ,0.696 ,0.420 1 0.749; EC 5 it £ 1 '] (P<
0.05) JEBEG 1 (P<0.01) F ZF LA T 1] (P<0.05) ] H
A Y IE ARG, HOR OC R 8043 0 o 0.407.0.521 Fl
0.385; TP 5tk 4 11 (P<0.05) FIAEE 1 1] (P<0.01) [8]
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FLA 35 0 TE A O, AR G R 804300 0.389 Fi10.482;
OM 57 JE & 171 (P<0.01) A1 ZF B I 1] (P<0.05) [A] H
A5 IR AH G, AH G FR 000 0.493 #10.385.
HRAE AR P 7 T K7 (T 10) 5 3B R 7
RDA 43 #7 Al [ & 8(b) 1, RDAT I RDA2 435Il it B¢ 1T
IR YRV TR K AR SRR Y 23.09% F116.90%
5 RDA L IEAROCHY T 8P 45 K AR FN /N3 531 R TP
NO;" . TN.OM F1 EC, 5 RDA1 G M ¢ it £+ HEER 8 K 1

MR FN /N3 51 R pH FIENH, 5 5 RDA2 1E AH 56 4 + 35
PEE P 7 AR B/ 3 5] ECFTNOS™, 55 RDA2 1 Af
SR+ HEFREE K R B /N3 51 2 NHS . OM TN . pH
HTP. AR 2 W A V% T oK 7 (i 10) 5 4 3 R ]
T M LB 9(b) ] Al A1, pH 5 2F 1 4 i &
(=0.774) Fl norank_f__JG30-KF-CM45(-0.529 ) [a] 53 %
1 P<0.001 F1 P<0.01 /K V- b H AT W 3 1Y 5 A0 OC , 2
AP B 5 £C(0.522) \NO,(0.805) F1 OM (0.406 ) [i]

B8 WMEWMEZFIIKEMEATF(F10) 5 L EFEEF RDA S

Fig. 8 RDA analysis between phylum and genus level of microbial community (top ten) and soil environmental factors
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43 I7E P<0.01,P<0.001 1 P<0.05 - HAT i 3 i 1E 41
X% , norank_ f__JG30-KF-CM45 5 N0, (0.581) Fl OM
(0.371) 8] 43 5| 7£ P<0.001 il P<0.05 | H.A7 2. & 1 IE
FHOG ;1 FF IR 8 5 NOyT IR BLAT 135 1E AH O (P<0.05)
HARC R BN 0.413 ;5 5 TR LB & 5 NHL(0.434) [H]
HA B 3E M 5% (P<0.05), 1 5 EC(-0.571) 8] B A
B % i M & (P<0.001) ; pH 5 norank_ f__
Geminicoccaceae( —0.447 ) FEFF H & (-0.640) 18] 43 5
fE P<0.05 F1 P<0.01 7K °F & H A7 W 3 /) 1 A ¢,

norank_ f__Geminicoccaceae 5 N0, (0.424) .TP(0.468)
1 OM (0.499) [&] 43 % £ P<0.05 . P<0.01 F1 P<0.01 |-
HARFWIEMX, W EE S N0y (0.612) . TP
(0.543) F10M(0.399) [H] 43 3| £ P<0.001 ,P<0.01 Fl P<
0.05 I HA7 35 A IEAH O 289 R IR &8 5 OM i) B
A W IE A E (P<0.05) , H A & & R 0.370;
norank_f__AKYG1722 5 pH(-0.511) ) B4 i 3% 1 A0
% (P<0.01), 15 N0, (0.487) 8] B A & & E A (P
<0.01).

(a) [T, (b) JB KT 5 ¥R RAE P<0.05 /KT i 4 56, #+ KR 7 P<0.01 7K F R W 3E A 56 , o R IR 7E P<0.001 /K F I 3 A 5%
B9 WMAWRHEIIKEMBKT(S10) 5L ERERFHEENHT

Fig. 9 Correlation analysis between phylum and genus level of microbial community (top ten) and soil environmental factors
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3.0 RN A g R Ak R Y R 0 AR
A58 R RO R T A S ARG EA
TV B RS, 2 AL S - I TR A ) M Bk Ak S
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SR AT, 40 A T SR B S SE S BIE AE 2 B
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SEDURIESY R B PLA SO R 3 B AR T 4 pH A, 5
VR 2 B PE SR 7R B 428 B W AR T
3 pH E 5 53 AN E BF 52 A5 IR N LDPE fif 98 K4 it
3 pH S AN R (R R4 2 4R - BH S A #e
YA 9T 2 IR ORI AR (150 wm) PLA S8R R /1N
A2 PR 3 pH A BT 0, 1 78 thoRLAR (1000 wm) F1
fa i A (4 000 pm) T 43 51 FEAK 1 3.38% H13.62%. 1l
SRR 5 rp BUR s AR 3 R g Y AR
PEA RS, LSO R A & i FORL AR S AR ) 45 1 4
7R AN TR R AR S G B 5 R in LDPE 3 580k &
(42 17 8 b NOS RN R0 W 3 RIS, PS B kel
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B REAR T A AU A NOLY . R RO B g
W] PLA I PE Gl 20RL 325 FEAIL 7 NHLFI NOS Y & 4
M4 0 100 H PE f 80k 38 30 I T+ e S /&
B SCBEIEAE & BRI PBAT/PLA f 98 R} 48 =
T S TEHL AN RO 5 A, 2R R R A
F B PP O R S5 41 HE 38 TP & 52 19 5 i i PBAT £
FRE X A HE TP & Y R S (R S B ARV Y
& B PBAT f ¥ L X} + 4 vh TN (TP 44 £ i 1 HI i
PLA S 3B & T 3 p TN & 22> T TP % &
Wang 255 B 5% % 91 PE 1 PBAT Ab 3 F AR 3 7+ 1584
S B ARG T EL PBAT Sl Y L T i i 3 5 AH S 5T
6 4 PE T ORE 9 BN I 23 42 1F A 58 NH, 3 4k ok 1 15
NO; Y ZE A I 30 Ak ) £ 8 vh NHL ORI NOS 1 F i 78
T8 00 ) J2 AN BT AR AR 9 5 A F 5 6 W PLA G008 R
X /N FE AR B - HE NHL, NO, TP B AT 8 35 A 16 in
T TN H A 35 0 RIS R g, A2 B 6008 Rk
T2 B 52 MR BT Sy B . DG AR 9 3R W AE AN [R) T A 43 K
FIRLAE PE (8B 133 EC 3% AR ), oo 250
WF5T &% B PE S 88 R Xt + 3 EC HA 3 B FEARAE
M A58 % IAEAS [R] & 5 FURLAR PLA TR /22
MR PR 11 EC B A — & M3 ks B0 A B3 F 5%
F W] PBAT/PLA 98 B} b 25 £ 155 17 1 458 OM % &t 1fij
PE XF 438 OM & & 19 52 A B 350 Yu SO0 98 &
PUVS I PE S0 kL3 I T 4 3 OM 9 7 B H i % PE
B0 S 0 e ) 80T T R B AR SO R B
A ) A gt P A 4 OM & BEAR S T 2.93 g kg, X
5B SEUS N PLA G088 RHEE 3% OM & 2 1 It —
Hw .

SR U, T A B R A R S B A AR
AR T /IN B G K ACEERE | DA TG T - 38 B B b R
ALY [ LT IR SR AR — R LS+
HEA BT h A Akl B an & A VR RS AR VR R
B P A 55, 55 A1 AT 5 A Bk 90 Rk B A 2o A v = 2R 1
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i Tty , 38 58+ SRR ) A S 10 JC AL VA A AT HILE
WAGAE AT B 0 4 34 HURE & . O R A
fiff 3o A v L T R 2 B R — S R S ) T, A
7 5 ) = 3 1) pH (B, 107 o 2 Ak 5 kil o ] B X +-
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M, DA & SR AE O PR ER T b BOA 4 S RE Y I
Az SRR DG I I 2 WK B PLA SO0 RE R 1 i
YRR FEE RS TE SR T NMEYREEE R
1R X B S R R SR A R VR S PLA
TR N T 4 b LB A B Y Yan S5
WFFEIN R PV C B 08 e X6 - 18 41 T V% 2 A 1 A 4
pIRTE S A INIE NN S WS (A TE S Y A .
I3 &b Hofl 2% # 85 58 & B PBAT/PLA . LDPE . PE il PLA
T 9 R 24 B AR T b 8 B W R R I R N
JEET 23 5 ARG R 5 RO — B0 % T R R
AR T A W BEVE 454, Zhang 252 % B 5 CK A L
PBAT/PLA T3 ¥8 4 b 25 0048 T R[]+ 58 60 A4 W %
(25K B3 B T ] R BN R AT BRI ] SR R 1] ik
RTINS ], ARG R AL B T/
PUAF B 112 PLA SO R PS4 B B R H L
LTSN PBAT/PLA Tt 38 R e - 338 G 26 W v 1 40 35
BT MR B T 7 25 B ) (Planctomycetes ) AR JE B
[T . 2% B B 7] (Armatimonadetes) F1 4% 25 B 7] . BL—
JUPH 5T 26 B PLA S0 88 Ak Xt A8 T T 1) AR 2 B 11 1)
5 M) 95 R LR 4 A 1) A A X = B 1S T 36.5%. Liu
SR gY J5 0 20 wm PLA MPs 5200 7 4 48 40 B B 7%
FR Tk AE 28 RN Th B[] B 6T £ 398 40 B8 R 9 B4 52 i L
e T R Y 25 8RR /DN . Song 25 VR 5T 26 W R N
PBAT il PLA f( ¥k} = B4R oF 7SR & 1T, i 1
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IF 52 25 VS N PLA o 90RE 5 38 3 17 2R B 11 R AR
JETE TR BRI AR 80 . A Ak M2 E T
5 t PLA/PBAT T3 %8 B} 3 3R b 9] 2 = 198 40 7 B 75 45
P22 S =B N K (57.5%) ", B0 PLA {98kt
(1 -3 CO, Bt HE MR 528 8 1R T MU ZR B 111
FLAT 3 0 I AR G kL BT DS B ek A 4 e v
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MPs H 14 £L B S H AT e fige o T DAk = B A B 19 2E K
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T e 2 R s G L AR TR T 1T B TR
RS TR I X 0 S T i SR P 4 TR

g5 L RTIR IS [R] 28 AU 5 i 43 HRORTRE A% 1 1
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FRAL A8 b5 F1 AL W) BE I 250 B2 A B — 2
22 S0k IR, T R G 0 R o - 48 AR A R B AL Y 5
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(1) PLA-MPs i 2 88 0 7 /N 28 AR br + 38 NH," |
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NO,™ TP A1 OM f) 75 £, 15 [ T TN 5 42 #1 pH {F, 40

5 CKAH Ft NH, & 8 7E 4 PLA-MPs 2 & (0.1.0.5 fil 1

g kg ) TR NN T 68.810% .46.795% 1 33.925%,

TP 7E & 5 (0.5 g-kg™) A HORLAR (1 000 pm ) B 34 i1
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(2) 5 CKAR L i 2 BEAR 7 AR By LI A o
N EBE L FLARIE 8 B (1 gk ) A0 B2
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