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Abstract: Pakchoi pot experiment was carried out with polyethylene microplastics (PE-MPs) and lambda-cyhalothrin. The Illumina
NovaSeq high-throughput sequencing technology was employed to sequence and analyze the soil bacterial communities on the 1st
and 30th days of the experiment. The results demonstrated that PE-MPs significantly inhibited the root length, fresh weight, and plant
height of Pakchoi (P<0.05), which were reduced by 39.63%, 32.9%, and 19.54%, respectively, compared to the control. In contrast,
lambda-cyhalothrin promoted plant growth, and when applied in combination, it alleviated the inhibitory effects of PE-MPs. On the
Ist day of the experiment, both lambda-cyhalothrin and PE-MPs significantly affected the diversity of the bacterial community
(P<0.05) and inhibited the growth of some bacterial groups. As the experiment progressed, lambda-cyhalothrin mitigated the
inhibitory effect of PE-MPs pollutants on bacterial groups. LEfSe analysis revealed that the indicator bacterial taxa in different
treatment groups varied at different times. FAPROTAX functional prediction analysis indicated that, compared to the control,
lambda-cyhalothrin may inhibit the abundance of functional groups related to hydrocarbon degradation on both day land day 30,
while PE-MPs may significantly promote their abundance. However, this promotional effect was attenuated under combined
treatment. Lambda-cyhalothrin may significantly increase the abundance of human pathogen-related functional groups, especially at
the beginning of the experiment. Interaction network analysis of the top 30 genera in terms of abundance indicated that PE-MPs
promoted the symbiotic and cooperative relationships among these genera in terms of abundance at the end of the experiment (day
30), while the combined pollution significantly enhanced such relationships at the beginning of the experiment (day 1). These
findings provide a scientific basis for a deeper understanding of the impacts of PE-MPs and lambda-cyhalothrin pollution on the
microecological environment of farmland soil.

Key words: polyethylene microplastics; lambda-cyhalothrin; high-throughput sequencing; LEfSe analysis; functional prediction;
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Fig.2 Analysis of soil bacterial community structure
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Fig.3 Analysis of soil bacterial community composition
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Fig.4 Analysis of indicator microbial taxa of soil bacterial communities
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Fig.5 Functional group analysis of soil bacterial communities

55T FAPROTAX X %A #4135 40 B B
HEAT DR T, % EHE R /T 20 D) REREAT 7T AU
(B 5). KBS S IR AL L, RS2 00 56 1d, iREE
YIBEARAH KT BERBEF B E LC B T B2 FF

I, 75 PE AR n] B2 12 2 19 0,78 FH A3 4l
AT BES I N AL SEUR 5 30d, Al A0 A 75 48 SR A A 5%
INRERREEEAE LC AR ] it 2> 1B 35 IR 7
PE AbPEA PRI feSs WA MG N, /6 FH ARBRZ b nl fig
ARAAN S 25 Al B R B AR AT AR VA DG D e 2R
7t PE AbPRZH rha] g2 Wl B9 0, 76 LC A P22 R FH
AR B TP R] BEAR AN 2 2N IR AR T Be S HE
JEAE LC AbERAL ol e 3 i b RS 5 1d
J fe .
2.6 IR BRI ES o> BT

T8 5 37 Bz 2K '8 (Spearman) Bk AH 5% 43 7 I 0 1k
FRYERT 0.4 H P AE/NT 0.05 %FFBEFE4 1T 30
JeE e S A T HAE 2 s K 6 PRSI AR
1d,CK A BE2H A 1 AH DG £ by bE 2 54.35%, FAH K
THN HE R 46.65%; i 4 S T 2 T Ak 341 1 AH
KIDEE L2 54.02%, FAH G 3 AT L& 45.98%;
PE-MPs A3 4 1EAH G EL Ay L2 54.68%, 61 AH
FKILH L 45.32%;PE-MPs+ = % & 9 57 54 g
AL FZH P IE A S AT L 79.17%, TR DIl Bty
bt 20.83%.7E 5256 5 30d,CK ARBEA] A IFEAH L
R 50.7%, 5 G LR 49.3%; U
U R AL EE 2 v 1 AR DG L 51.41%, BAH



12 3 T %%, PE-MPs 5 m & BUEU A s

T5 AR AR - SR R RV K S 9 6767

AN BL T LS 48.59%;PE-MPs AbBE4 Hh 1FAH K4
b g 64.91%, FAH G N T2 45.98%;PE-
MPs-+ 1 250 50 R0 44 TR A B 41 mP IE AR SG I 80 by be 2
50.6%, S AH I B Ay L2 49.4%. 5506 HR 2 A Eb, 5
555 1d 1) FH AR BEATRI 5256 25 30d () PE AbFE 4 I

e le
o)
o)

@ §> 9‘ 29 @
® X ) @ % I ¥ = @

CK30d LC30d

FIZILE T L B EE T CK AR HL4(P<0.05), 15 ]
PE-MPs 7& S50 R IR M FREHEA BT 30 J& 2 1)
() 36 A B B 5% 2, 1T PE-MPs+ i 3 58 Ji S50 4 i )
TSI 4 B (e B HE A4 A 30 Ja 2 [l 3k
A EPME G R,

e ®0 9 oo NN

02 '?@ e @@

Ste SRR

) @ e AN ]
@ AR AN, 4
[Tt [
@ /-”,”@

SIS

e 7 et

)

Seoee® L @@o
FHId IEHK

®, ® o 0, AR —

o
QAL Y |
A 0
(RSP
Y. )
@@ Q'e
PE30d FH30d

K6 LI RRE 45 o M (R REHEA T 30 HOJE)

Fig.6 Network analysis of the soil bacterial community (top 30 genera in terms of abundance ranking)
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s R A O R 2 i HL AT 3 e a0
TR P L A D W T s %
b HAT AR 52 2 BT RE ) () 0, an [ 42025 i g
J& (Azoarcus) FH v £E /R 1514 J& (Burkholderia),B—"%
J 1% 4 (Betaproteobacteria) t1, X $04 [ H 2 1 28 A 24
FLAT 58 i fig )1 0°) 3% %5 111 ] (Planctomycetota) /&
S E 30d R AR SRS RS B R s R, K
B 2 B D AR A, PT BE EH T e SR A R AR
fE AR AR R AR ™ A (R R B K A& ) A
B 4, I Hak Redm s — 2 Dhae g H T =2 42K
B 7,
3.4 XA DIRE RIS

AR S G PE-MPs 75 %4 il RE 2 B35 0
AR A0 B U DI RE, AT 3 B PR I B 2 S e A
SCUG S 1d MER 30d, 500 AR BEZL AR LE BR AL 5
R AH OC D) RESSAF AR R R A LC AR BRZH T mT fiE
I, HE DN 2 v 280U U 36 B ] e S 0 o e 4 2 AL 1l
A8 OB A% g T P 3 P, AT 32 BSOAH G BRI TGV AL
R AL GBS 78 PE AL BE 2K RE D REFE R 3=
JEE AT e 2 Yl 3 109 I, D0 BTk kSR P sy B 3R TR
LKA Ry B S A 5 0 IR At v BRI B SRR 7 3R T
T B A A T A 355 00 308 T A 5 A, I HLAR S T g
PRLAE 8 I 23 SR A I R 22 Ah 3 2H 73 R R AL AR
il 4 S R T, e L e S 110 2 e T 28, A T 2% i ok 2
R AL SO AE FH AR BE R A AL S

B A AH OC T BE S A 2 DA = B2 ] Be AR X AL BE A S
PE AbBEZ = g 2 [a], AW A2 8 A B R R AL JEAH ¢
L) B B TRF s B (1) ) B, A W o v 0 S o o 2 i,
AT 8 T e S PR AR A B A i T RE R
TV P N 00 IS A AH DG T RE R = B LC AbBRAL
HRT RE S B I R R AR SE I 2R 1d A AR
20 Be o 10 I IR FEVE I ), B R 2 1k Bl
T8 S PN SIS0 D BT 1) 3 1A A, S Lk 25 39 T 1=
15 blaTEM FI sul 2547025 S Hu e SE P iy =2 i,
3.5 XA 45 15

A T S R S PE-MPs 75 42 A8
ST 30 &2 HAE G R SLrp IE A DG S T s
TH 5 2 WH A0 TRT -2 TR) A7 7 5 5 1 Bl ) A P A A O
JHE B AT g B e e 4 al g P o R P AR
PE-MPs 7 SE 560 A i 2R 1E = FE HE A 7 30 J8 2 H) 1
AW YMERR, AT REEAEL ) 30d MR RO
IR IR Ay T P A8, AR IO A 28 23 32 3 S I,
B ORI AT B 2 BT BAR (A8 2K — R IR)
FAE R — 5 550 1,15 3 T Re i 9 58, I ik
T AT EEVE ™ PE-MPs+ i AU B34
i DU 7 SE ST A 2% S E AR E SR HER T 30 B2 )
AL AR BEME G R, T R R 7E LI VI PE-MPs Fil
o AU A R R A AL B T RE 5 R AR VR
N S S A A R e T T S A B E R T Y
YA RE 1, (X P 3 AR 5C R B 1) 3 i,
DRI S 56 565 30d S A 1) CKAR R ZH H KT,

4 ZHig

4.1 PE-MPs /A3 KA B2 1A,
Tty 200 R L 20 5 A W S PR O A D, 224 7 2 [+
IS A7 AE I, vt 20 S TR 30 T RS 16 21 ) 2t Th 2R O
TR A2 B/ A SRR A 6 B DA S v rr) o]
VERAESEE 28 1d, AU 3 R 5 PE-MPs 75 4%
23 W A0 5% Wi A0 B TR v 22 A 0 L A TR 2R )
A A T B A SI2 56 ) 18 385 o s 205 S 9 U 4 TR e 22
fif# it PE-MPs V5 BP0 41 s A A= Al 4 1.

4.2 FESERHE 1d, m SRR R S R AL B AL R A R
KB /NELE H H (Pirellulales);PE-MPs 4b PR 5
TN B R T 2 S T L 1R B (Methylophilaceae) FIT A E
A 1 B} (Comamonadaceae);PE-MPs+ = 21 & %L &
% ME AL PR AR R M W R R BTN



12 +

fi 4%

PE-MPs 5 i 30 & w28
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(Betaproteobacteria). ££ S50 2 30d, i 20 5 LT 46 B
Ak FAH H5 7S Al 1R 2R S T 7 14 ] (Planctomycetota);
PE-MPs Ab B 41 % 75 40 W 28 BE 2 U AT BT
(Bacteroidota);PE-MPs-+ = 24 54 560 5 54 1 Ak BE 21 45
TN SIS 2F MU B 1] (Gemmatimonadota).

4.3 W IRALAT L AESEIR 55 1d MIER 30d, i AR
5 Wi A 3 VT e 2 A i S A S ) IR AR OQ T e S
F- L PRI, PE-MPs AL 2H AT G2 39 Infi 40 & 4
AH G Ty R S HE = 52, 110 vy 2000 S 3 S 2 T T e 2 10 1)
PE-MPs i A G W W fif AH G D e 1 B R kA
FH . 5 R0 S T T 5 s A 3 T B 2 S 3 A S TR
AR T Re R R PR SE 0 56 1d IR s T
55 30d, B 7SI A 0 A8 R B 1

4.4 PE-MPs {78 INAE S50 A 2 1 F FEHE4
I 30 J& 2 [ I 3L AR B M O R, PE-MPs+ 30
ST T A B DU 7 S5 4 ST 25 W 2 (R R R OC AR.
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