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Spatlal temporal Changes and Dr1vlng Factors of Smf Mlcrolhal Communities m, a

Typlcal City of North China Plaln ) g
ZHAO Xin‘yu, CHEN Hui, GHANG Shuai, SONG Yuan -meng, ZHA'O Be‘“ LU Meng-qi, CUI Jian-sheng, ZHANG Lu lu”

(Blolechnology Labmalow for Pollution Prevention in Hebei Province, Sthool of Environmental Science and Engineering, Hebei University of Science and Technology,
Shijiazhuang 050000, China)

Abstract: The structure and function of microbial communities are affected by several environmental factors. To clarify the spatial-temporal changes and main influencing
factors of soil microbial communities in a typical pharmaceutical city, it is urgent to study the spatial-temporal changes in microbial communities in soils for typical cities.
Shijiazhuang City was selected as the study area, and 12 sampling sites were selected. The topsoil was collected in June (summer) and September (autumn) of 2021. The
16S rRNA high-throughput sequencing technology was used to study the structure and function of microbial communities in the soil and explore their spatial-temporal changes.
Concurrently, Pearson correlation analysis was applied to establish the correlation between the microbial community and environmental factors, and identify the main driving
factors of temporal and spatial changes in the microbial community. The results showed that; () Actinobaciota and Proteobateria were the main dominant bacteria in the surface
soil of Shijiazhuang City; at the phylum level, the relative abundance of Actinobacteria and Proteobateria decreased from summer to autumn; at the genus level, the dominant
genera were Arthrobacter and unknown genera in summer and Arthrobacter and Candidatus_Nitrocosmicus in autumn , which showed significant seasonal differences (P <0.05).
(2) For seasonal variation, the mean values of the Simpson, Ace, and Chao indices increased, whereas the mean values of OTU decreased; for spatial variation, the Shannon
and Simpson indices showed significant spatial difference (P <0.01 and P <0.05). 3 There were no significant spatial-temporal differences in various functional genes;

thereinto, the relative abundances of energy production and transformation functional genes were the highest (24. 06% -24. 84% in summer and 24. 63%-25. 98% in autumn,
respectively). @ The compositions of microbial community, diversity index, and functional genes were significantly correlated with quinolone antibiotics (QNs), total
phosphorus (TP) , and nitrate nitrogen (NO; -N) , most significantly correlated with QNs ( | 7 | >0.900) , which indicated that antibiotics were the main driving factor of
soil microbial communities. Therefore, to ensure the stability of microbial community structure and function in urban soil, the comprehensive management and control of
antibiotic pollution in soil should be further strengthened.

Key words: soil; microbial community; diversity index; functional genes; temporal and spatial distribution; driving factors
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Fig. 2 Temporal and spatial distribution of microbial communities in soil

0.6327 mg-kg ™' TFm M 964.5, 24.45, 78.57 Fi
1.113 mg-kg ™", HorNO; -N & (8 W 3 71 .
HEHRRIT 20 a5 R R 25 BAL R 7 I 0 i %
23 [H] 25 5.
2.5 3 QNs B A 43 SR ARAE

Xf -3 QNs A4 SRR (K 6) , L6 ~9
A, o (& QNs) FMEH 41.53 pg-kg ™' FHEm
92.39 pg kg™ IR S3 >S4 >S1 > S2 Y% A 4

AiF54E. H OFL, ENO, NOR, CIP, ENR, OXO #i
FLU (8 2685 T 50% . B ENO #b, w (OFL) .
w(NOR) ., @(CIP) , @( ENR) . @(0X0) l w(FLU)
FEES RT3 1,36, 15.86, 13,72,
5.11,0.06 F10.35 pg-kg ' FH A 3.45, 72.49 ,
31.94,6.15,0.38 F16.48 wg-kg™'. HEAK K )22
SIMTEE A NOR &2 HLEL QNs 751 5t i 25 (]
£5(P<0.05).



5168 7D 53

oo 44 %

(a)6H
3600 -

3200 F B
2800
2400
6.6
62
58 F

Ty

0.992 -
0.986 +
S

LR RO TUS it

0.012
0.006

———

|
|
|
1

S1 52 S3

Shannondfi%; M Acefi®t [ Simpsonf# [ Chaofii¥t WM Coveragedii%t [ OTU

A
3600 -

3200 F —

2 800
2400 -
6.6

6.2 F

58F

0.992 -

0.986

|
335“[””4[

S1 S2 S3 S

AR EROTU Rt

h_-

B3 ZEMEREHMNOTUBENHES%H

Fig. 3 Spatial and temporal distribution of diversity index and OTU number
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Fig. 6 Spatial and temporal distribution of total QNs content in soil
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