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Structural and Functional Differentiation of Soil Bacterial Sub-communities Under Different

Gardens

YU Yan', LIU Hao'!, KUANG Chongting?, GONG Mengmeng®, DONG Lei*, CAO Hui'*

(1 College of Life Sciences | Key Laboratory of Agricultural Environmental Microbiology, Ministry of Agriculture and Rural
Affairs, Nanjing Agricultural University, Nanjing 210095, China; 2 Agricultural and Rural Bureau of Xuanzhou District,
Xuancheng, Anhui 242099, China; 3 Bengbu Cigarette Factory, China Tobacco Anhui Industrial Co. Ltd., Bengbu, Anhui
233010, China)

Abstract: In this study, soils samples were collected from four types of gardens to study the structural and functional
differentiation of soil bacterial sub-communities using Illumina sequencing of 16S rRNA gene amplicons. The results showed that
there was no significant difference in the overall bacterial communities in the different garden soils, while there were significant
differences in the o-diversity of abundant, medium and rare taxa. For the abundant bacterial sub-communities, the diversity
indices were higher in tea garden and vineyard soils but lower in peach and vegetable garden soils; For the medium and rare taxa
bacterial sub-communities, the diversity indices were higher in peach garden soil but lower in vegetable garden, tea garden and
vineyard soils. The analysis of soil bacterial community composition showed that Proteobacteria, Acidobacteriota and Chloroflexi
had high abundances in different garden soils. Based on PCoA and UPGMA analysis, it was found that bacterial sub-community
compositions were significantly different in different garden soils, and the differences between abundant sub-communities were
greater than those between medium and rare taxa. By FAPROTAX prediction analysis, it was found that the numbers of functional
species occupied by medium and rare sub-communities were greater than those of abundant taxa in different garden soils, and the
functional differences between medium and rare sub-communities were greater than those of abundant sub-communities in
different garden soils.
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Table 1  Soil basic physicochemical properties

TS MR e pH LI (g/kg) 245 (g/kg) FRE(mg/kg) R (mg/kg) K IAPE R (mg/kg)
VS bl e H 4.78 33.10 2.59 286.00 1320.00 244.00
GS WA LIRPRE 540 21.57 1.50 27.77 242.30 149.00
TS # bl FRLT 5.41 16.50 1.07 35.40 113.50 105.00
PS Bkl YR 6.54 36.00 2.29 88.00 383.00 185.00

1.2 11 DNA $2EUFA 16S rRNA EE Ml F
HERAFRIR 0.5 g B 13, {8 FH FastDNATM Spin
Kit(MP Biomedicals, 3% [E)#% I il i w0 16 B $ B+
HErh ) DNA, U5, i PowerClean DNA 4fi
i & (PowerClean, S2[E)Xf DNA #7174k, If
fff F§ NanoDrop ND-1000 43 )¢ )¢ & i1 (Thermo
Scientific, %)M DNA BT, 2804
¥ G, VERRAHTE 16S rRNA B V4 X Sk 741
LI F5I9: 515F(5-GTGCCAGCMGCCGCGGT
AA-3") Fl 806R(5'-GGACTACHVGGGTWTCTAAT-
3NHO PCR £&AFINTT . 94 CHIZEME 3 min; AR5 1E
1T 24 MR, PEAR 95 CAEME 55, 57 C B
K 90s, 72 °C ZEH 10 s; fi 72 ‘CHEfH 5 min,
4 PCR 7=¥){#i il GeneJETTM Gel Extraction Kit

(Thermo Scientific, 3 [ ) #4744k, SR J5 1]
GENEWIZ /3 7] 4 Illumina Miseq & %4k 5724y
AT
1.3 SEEHESH

fdi Fl QUIME AR (MUAS 1.9.0) X L oA - 1)
PEATARRR . 4G, lid Cutadapt(V1.9.1)HEFT R HE S
UE, BIRKE/NT 150 bp HAFBHIE G S /ME T
20 WM E I reads, DIBKIE R E R P, %A
UCHIME J7iksxti & 7 90 TR A B . SR
FIFH QUME Hf UCLUST ZIfiExf o #EAT R, i%
E AU B R = 97%, A R AT 4R 4y 2K PR oT
(OTUs)'. HJ5, FIH Mothur B % OTUs YEATVE
B M AETE RS A b, 48 Silva B0 12 (https://www.
arb-silva.de/) K R T MEA TP AR S oT IS
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Fig. 1 Microbial alpha diversity indices Chaol (A) and Shannon (B) in different garden soils
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Fig.2 OTU level PCoA and compositions of microbial abundant (A, D), medium(B, E) and rare sub-communities in different garden soils
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Fig. 3 Variations in top 10 phylum levels of microbial abundant (A), medium(B) and rare (C) sub-communities in different garden soils
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Fig. 4 Functional changes of microbial abundant (A, D, G), medium (B, E, H) and rare sub-communities (C, F, I) in different garden soils
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