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Abstract: [Background] In open-pit coal mining in arid areas, the dust is destined to aggravate soil
environment deterioration and air quality decline. A few studies on the microbial community structure in
soil and dust particles in coal districts are available. [Objective] To study the microbial community
structure and diversity of soil, dust, and atmospheric PM, s from different functional regions in the
open-pit coal mine in Nanhu Township, Hami, Xinjiang. [Methods] Illumina NovaSeq was employed
for high-throughput sequencing to characterize the community structure and functional diversity of
bacteria and fungi in the three media in the open pit area and fly ash area. [Results] Ascomycota and
Basidiomycota dominated the fungi, while Proteobacteria and Actinobacteria were the dominant
bacterial phyla in the coal district. The abundance and diversity of fungal and bacterial communities
showed no significant difference in the entire coal district, but the niche breadth of bacterial
communities in atmospheric PM; 5 was significantly larger than that in the open pit area and the fly ash
area. Some functional groups with significant difference in abundance were found between soil and
atmospheric PM, s in the coal district, such as saprophytic trophic fungi, methanotrophic bacteria, and
chitinase-producing bacteria. [Conclusion] The dust produced in open-pit coal mining has important
impact on the microbial community structure in soil and atmospheric PM, s in the coal district. The
specific coal components-degrading microbes are among the main contributors to the soil ecological

safety in mining area.

Keywords: open-pit coal mine; soil; PM, 5; microbial community; functional-trophic group
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Figure 1 The schematic diagram of sampling location. The background picture is the 1: 50 000 Wordview-2

remote sensing image of study area in 2019.
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Figure 2  Cluster analysis of fungal communities plot at the phylum level.
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Figure 3  Differential analysis of fungal functional groups. Welch’s ¢-test, P<0.05.
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Figure 4 Relative abundance and cluster analysis of bacterial communities plot at the phylum level.

PETC R E V22 5 o S AEAS I 4 TR v 2B AL 5
JETFAAS R AL, 88 KRBT A B AL 98
4.0120.19, HHHIKIX Ry 4.1240.27, PM, s k4
AR RV LRSI TEE D 4.4520.06. J 22004
SRR, PM, s BRI 0 4 TR I A A8 5
R, BFm TEBRIRIX, (HH S5k KX I
WEES

18 3 £k PE #5104 M7 (linear  discriminant
analysis, LDA)R] 15 F|FE A HhA A 73 28K F-vh
FEAE2H A) 22 S W 4 ol iE AL e B 1L . anEl 5
JoR, ISR AR X+ 48 & PM, s UkE
Wy (%) 4 TR R TR YRR B B gt g R SR
B, +F4% 8 4 (Blastocatellia_subgroup 4).
A ve I & BF(Burkholderiaceae) . & ZF X 1 H
(Deltaproteobacteria) 4l T8 A & K >k Y X 1- &
YRR AERI R . SR ATE ] (Chloroflexi) 2 24 1 U
TRy BRI X SR AN TR T B RRAE I R, e Ab,
PM, s UKL 20 TR E 7% 0 A8 e A W b g IR A T8
I"J(Acidobacteria) . FEALIEIER ] (Nitrospirae)

IE W (Proteobacteria) .

24 BRY XAEFEIEEERFIFEST
B X AN B4 5 FAPROTAX i [ A7
Eoxt, w56 NMAESIIRER . A i Hhik
(COFEF AT BB B (AN B E TR ) . AN
ISHHSC T RIS CAn il Ak S S AR AR D) | B (S) T3
FHOCTIREZEHECAN S M AU AbIAR J50) Bk o HiAh T 3R
TG R AH S A T RE 2SR (A Bk A AL FNAE JBD) . A
KF, e SR A T AR R R DX Y
E T HEIK X R PM, s ORI (P<0.05). {H.
S, MR X 3 LT SR AN R 2R
BE S TR RYUX A PM, s R 1(P<0.05).
PR 2 () 22 S PR o AT 245 SR B, 7R 38 R BT IX A
KRR DX 3 rh FLR R 43 iR DI R B A0 R A =
JEAFAE i 35 25 5(P=0.029), F& I RIUIX = TH
JKIX(E 6A). IFA S AL i LT 4 2K R Ufe
Y T TR R IX A PM, 5 ORI 7 7E B
F2EF(P<0.05), FERRITXIET PM,s Bk
(B 6B). ItAh, FoHAFARERZSHE . HEE
AL LA S H BB SR RV R AR PML s JURL4
()= B0 2 e TR IR IX 12358 (P<0.05) (1 6C).

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



4532 PGSk Microbiol. China
[ ] BERRI X
Open pit area
@ Q B KX
Q Fly ash area
Q
Q Q o
Q .. - PM,
~ Q @ 0] o <
O N O
O © ..
. O < i
T S O .\
RE- S 200
< (%] o
—0—O0—Q—
O O .. .‘.’ A s
O
o2 .’
o O
adipoge e
o o ~
o & A <
g O
d
e de
3 6o O
%
%]
B a: f uncultured bacterium_ W r: ¢ Nitriliruptoria B a9: o__Isosphaerales
0_Acidobacteriales B s: { Rubrobacteriaceae W b0: ¢ Planctomycetacia
B b:f uncultured bacterium B t: o Rubrobacterales W bl:f Micropepsaceae
o_subgroup_2 B u: c_ Rubrobacteria W b2: o Micropepsales
B c:o_ subgroup 2 B v:{_uncultured_bacterium_  HR b3:f_uncultured_bacterium_
B d: ¢ Blastocatellia_subgroup 4 o_Gaiellales 0_Rhizobiales
B c: f uncultured bacterium B w:o_ Gaiellales W b4:f Haliangiaceae
oisubgroup 7 - W x:f Solirubrobacteraceae W b5: 0 Myxococcales
m f 0;subgr0u5_7 B y: o Solirubrobacterales B b6: c_ Deltaproteobacteria
B g: ¢ Holophagae H z:0_ SBR1031 W b7:f_ Burkholderiaceae
B h:p_ Acidobacteria W a0:f AKYG1722 W b8: o Betaproteobacteriales
B i:f uncultured bacterium ¢ 0319 7014 B al:f JG30_KF _CM45 B b9: f__uncultured_bacterium_
B j:o uncultured bacterium ¢ 0319 7L14 B a2:f Thermomicrobiaceae o_Gammaproteobacteria_
B kc 0319 7L14 W a3: o Thermomicrobiales incertac_sedis
M Lf _Streptgmycemceae W a4: c_ Chloroflexia B c0: o__Gammaproteobacteria_
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M o: o FEuzebyales W a7:p__ Nitrospirae B c2: ¢ Gammaproteobacteria
M p: fiNilriliruploraceae W a8: f Isosphaeraceae W c3:p__ Proteobacteria
B q: o Nitriliruptorales B c4:f_ Pedosphaeraceae
W c5: 0 Pedosphaerales
Bl 5 fFAEHEESMEEE N D SIHE

Figure 5 The taxonomic branching tree of bacterial evolution with intergroup difference.
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Figure 6 Differential analysis of bacterial functional groups. Welch’s #-test, P<0.05.
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