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Noise affects microbial communities on loess slopes

LI Mingkai, ZHAO Liping, LI Xuezhen, HANG Xinyu, TIAN Lijiao, CHEN Li’

Life Science and Engineering College, Northwest Minzu University, Lanzhou 730106, Gansu, China

Abstract: [Objective] To investigate the changes of microbial communities on loess slopes
with different noise conditions under the influences of temperature and time. [Methods] Based
on the changes in soil phosphate content, the noise was determined at 70, 90, and 110 dB. The
microbial communities presented variations along the temperature gradients of —5, 15, and
35 °C and the noise duration of 2, 4, and 6 h. Subsequently, metagenomic sequencing was
carried out for the soil microbial communities. [Results] At the phylum level, Actinobacteria,
Mucoromycota, Thermoproteota, and Myxococcota showed differences in the relative
abundance among groups (P<0.05). At the genus level, Arthrobacter, Rhizophagus,
Pseudarthrobacter, Actinomadura, Kocuria, Rubrobacter, and Corynebacterium demonstrated
different relative abundance among groups (P<0.05). At the species level, there were
significant differences in the relative abundance of Rhizophagus irregularis, Actinomadura sp.
WMMB 499, Rubrobacter tropicus, Arthrobacter sp. PGP41, Arthrobacter sp. 24S4 2, and
Arthrobacter crystallopoietes among groups (P<0.05). [Conclusion] Different noise
environments have significant effects on the relative abundance of soil microorganisms at the

phylum, genus, and species levels.

Keywords: loess slopes; soil microorganisms; noise; temperature; metagenome
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Figure 2 Changes of soil phosphate content under different noise, temperature and noise time. A: Changes
of soil total phosphate content under different noise for 4 h at 23 °C. B: Changes of soil total phosphate
content under different time at 90 dB and 23 °C. C: Changes of soil total phosphate content under different

temperatures at 4 h at 90 dB treatment time. The absence of the same lowercase letter indicates significant
differences among groups (P<0.05).
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Figure 3 Percentage of loess slope on the Yuzhong Campus of Northwest Minzu University. In the figure,
0% indicates that the overall proportion of the species is less than 0.01%.
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Figure 4 Distribution of soil microbial phylum levels under the orthogonal experimental design. CK: No
noise, 23 °C; A: 70 dB, -5 °C, 2 h; B: 90 dB, =5 °C, 4 h; C: 110 dB, —5 °C, 6 h; D: 90 dB, 15 °C, 2 h; E: 110 dB,
15°C,4 h; F: 70 dB, 15 °C, 6 h; G: 110 dB, 35 °C, 2 h; H: 70 dB, 35 °C, 4 h; I: 90 dB, 35 °C, 6 h.
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Figure 5 Microorganisms significantly affected by noise, temperature and noise time at the phylum level.
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131 species at the genus level.
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Table 2 Microorganisms significantly affected by noise, temperature and noise time at the species level (%)

Groups Rhizophagus Arthrobacter Arthrobacter sp. Rubrobacter Actinomadura sp.  Arthrobacter sp.
irregularis crystallopoietes PGP41 tropicus WMMB 499 2484 2
CK 0.65ab 0.17¢ 0.10c 0.04d 0.02b 0.02ab
A 0.45¢cd 0.19¢ 0.10c 0.04cd 0.02ab 0.01c
B 0.54bc 0.15¢ 0.08¢c 0.04cd 0.02b 0.01bc
C 0.69a 0.16¢ 0.08¢c 0.03d 0.01b 0.01bc
D 0.44cd 0.19¢ 0.10bc 0.04cd 0.03a 0.01abc
E 0.46¢d 0.19¢ 0.11abc 0.04bc 0.01b 0.01abc
F 0.54bc 0.29a 0.14ab 0.05a 0.02b 0.02ab
G 0.56abc 0.21bc 0.11abc 0.05ab 0.04a 0.02ab
H 0.42cd 0.26ab 0.11abc 0.05ab 0.03ab 0.02a
I 0.37d 0.27ab 0.14a 0.05a 0.01b 0.02a

AN “F1E FRTE P<0.05 /K EAFTE % %5

Different lowercase letters indicate significant differences (P<0.05).

irregularis . Arthrobacter crystallopoietes . Arthrobacter
sp. PGP41 . #4F Z1 4 #F JE 1A (Rubrobacter
tropicus) . Actinomadura sp. WMMB 499 #
Arthrobacter sp. 24S4 2 B4 TE BESCE 4 [0 76
FM S . BARSKRUL, Rhizophagus irregularis C
2H(0.69%; 110 dB., -5 °C. 6 hEFm T 14
(0.37%; 90dB. 35°C. 6h), B Rhizophagus
irregularis 32U FE RN 43 DL )52 ) 48 R i 35
HBCE G R 0 R BTG I, 755 °Cik 3
KAH, & Rhizophagus irregularis F- A —E )
Mif FEVE . WA, M 4y DL X Rhizophagus
irregularis KUt y= T —E W, M40l R
90 dB B} & 51K ; Arthrobacter crystallopoietes
141(0.27%; 90 dB. 35°C. 6 h)'B Z & T B4l
(0.15%; 90dB., =5 °C. 4 h), B Arthrobacter
crystallopoietes 3% F| ik & 1M 5 ][] %) 532 i £
i, HBCRERE R g, 7E
35 CCI B A B e RAH, 7E-5 *CIN B iR AR,
I HL B 4 W B[R] (9 S TG 05 Arthrobacter
sp. PGP41144(0.14%; 90dB. 35°C., 6 h)g &
=T C4(0.16%; 110 dB, —5 °C. 6 h), FH
Arthrobacter sp. PGP41 3% 3| M35 43 D1 A1 B 1Y
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SO, AR A e 20 LAY T R A I S
B _EF MG, 7E 90 dB & Arthrobacter sp.
PGP41 $Ui fi i 5 & LHAFTE 35 22 57, AR
W43 DU VR B 85 Arthrobacter sp. PGP41 %X
OB, TR TR R 35 CCRT AU Ik B R K E

Arthrobacter sp. 2454 2 76 1 41(0.02%; 90 dB.

35°C.6 h) B FHEHT C £4H(0.01%;110 dB.—5 °C,
6 b, FUECEE Bt 45 M 20 DL 3 R B2 BT I
AR, 1690 dB FEUR R . WA
{14 i AR IR — A 29 °CLA E, A 9 AT
IALFIRE , 3 AT HFEATE 35 °CH B 42
5 P OFIE I (Rubrobacter tropicus) 120
(0.05%;90 dB .35 °C.6 h) B & T C 41(0.03%;
110 dB. =5 °C. 6 h), FEHPH L AMEE
(Rubrobacter tropicus)% £k B #1543 D11
MR, HAGEREE R R BT mg i, 7E
35 °CHY Bt fe g o SR MR 43 DXy 21 (A
JE B (Rubrobacter tropicus) 520 S A I, Pl
W43 UL T 3 B 21 (0 AT T T (Rubrobacter
tropicus) B T REREHEY, 7 110 dB B 4E
1K; Actinomadura sp. WMMB 499 G 24(0.04%;

110dB, 35°C. 2 h)# & T C 4H(0.01%; 110 dB.
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—5°C. 6 h), Actinomadura sp. WMMB 499 5 #
i ZL KL T (Rubrobacter tropicus) P i #H{LL
S BN R AR, OB B I R T
M3, 7€ 35 °CF ik R K MH.
3 ik

T A R R S RS A
WA R Y SR IR | S i
A L) FHE ST 5 25y OO0 8 A S AR Y R VR
A gegh iy =R w2y LY, SR, L IERUE
YIRETR 2 5 N W BOREE R 09T, AT FEAR
WA RENRE R, ME YO
B S I WS S R bR, AR K
TR MG PR - SR W) B AT R R

IR |, TR T T (Actinobacteria) B & Pl
W T, 5REEPIR -8 Rk
P[] 3 v — i DL A T e IR TR, T
i N RE R A L [R] A R R 3 LT
A B RE, S R E AR P
AR ERY . IASTE R (Thermoproteota) )& F
JEAZA Y, T AR A — T, R AR
BRI, Ja kA SRR K B R B
JEREIR R EE kS 2 —DY, IVEREIS
AT IARL, R — 2t AR 0, VTR
1A KR e AT ik 113 °CPY. BRI
(Mucoromycota) &— i A PR LT, HAr M 25
Yk R WA RS AR L, A R 1Y 40 RE
JI0T DARA - MR A DT AR AR R
W B8 0 RO IR b, XN 4R
W R BRI B R EThmsgm, 5
ARG RA—F . AT BEAY it DR X A 45 4 B
BRI RIE TR, MR BER]
KIET LI, SFHEEWET IR
BRI 225, N AR AR A, Zh
BRI ] (Myxococcota) & HUER b 43 A ] 12 1/ 4

W, TEMEVE . ROK . T IERND B SR TR
R, JEZFAEE PR TERE . H Ayt
PHRER OIS AT . R 4R DL
25+ HErh BRI E T AR,

J&KF b, R E (Arthrobacter) /& — 24
ZHALREE, SRR E AT LU e 2
A PURIEY) , 465 R Aok &9,
e H AR FE S 5 H DR
J& (Actinomadura)s& T WA TE, EE )
RESE T MR TE T . R AR MY 3R 8%, 2l
5 - TR AR IR 0 SRR T e Ah T Ak
2 T J I B A 3 WA ) U R AT R S AR
AU ALY R (Pseudarthrobacter) &—4H
B QPAVE N A AT, AEAE T 0 KRN i
Wi B A5 BRI, FEYGEES SEPR
BRI e 2R 1 43 . [P ZRURIT P e S il A 1
A FE 2 & (Rhizophagus) A LR . DU i
MPLT PR PLPE, AT B 3 T 5
TR AESIEE, AR T H 0P,
216 K T2 T J&@ (Rubrobacter) B A 15 JiE 1) g #4
P, AR IRk 60 °CT, HATE T 5w
X & (Kocuria) F1 ¥ ¥ 18 J& (Corynebacterium)
MBI FEARRT D HARAE R S5 B FL T e ek
A R — 2 b 53 12 5 E N T RE SR

K |, Rhizophagus irregularis &) 12 AT
TERY TS BT, 8 T R AR N2 33 e S )
A8 RBSE R Rhizophagus irregularis %X
WIE-5 CHIZRMF N, T8 35 °CIZRIF T i
K, FFREE IR TS, SIETAE w5
—F, R iE AT UL 3 ¥ 3R Rhizophagus
irregularis W& VEFIEIHRE S5 Arthrobacter sp.
2484 2 JE LIEH S S AN —KMEY, 15
REJH - e RS BR R 55 b M & P Arthrobacter
sp. PGP41 J&—Fh 5 IREEE B AT SR 40w, 72+
Herh JA [ A iR Eh 0 RE ), T REIR =
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FEJEWA TR R4 KRR Arthrobacter
crystallopoietes FIIHT L1 AFTFIE T (Rubrobacter
tropicus) A5 AT IR 2EREALL, S HA T =
WAREE, 52EEPIHE —5. WA
— I v il A, fedb A R AT Ik 35 °C. H
Hi T Actinomadura sp. WMMB 499 ¥4/ 53 4
X, HARIHRERE— oy s gk, ik
WA RN, —SEE RN IR T AATE R
PEZE S, WIVEN T — 2 BT YRR .

4 Zin

18 9 DA RS T AERE, [Tk ik
28| |(Actinobacteria) . BB | J(Mucoromycota)
AR JE B ] (Thermoproteota) Fll i Bk & )
(Myxococcota)4 [B]fF7E i 2 25 55 (P<0.05) . J& 7K
o KT B B (Arthrobacter) . HR B R
(Rhizophagus) 515 ¥ 17 J& (Pseudarthrobacter) |
k7 i 28 B @ (Actinomadura) . 75 5 G &
(Kocuria) 1 FFTE 1 J& (Rubrobacter) FIFE FT 14
J&(Corynebacterium)H A {F7E 2 25 5 (P<0.05);
K2 Rhizophagus irregularis . Actinomadura
sp. WMMB 499 | #5721 AT B (Rubrobacter
tropicus) . Arthrobacter sp. PGP41 . Arthrobacter
sp. 2454 2 Fll Arthrobacter crystallopoietes #H |A)
TEAE .35 22 5:(P<0.05) . A )5 nl % FiR BT E
ik — b Ay B AR R TAE, MRS 8 1 I AN ]
MR PRI T IR RUAE W Dy R S, S
B NP U YRR R R A
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