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Abstract: Organic agriculture is a sustainable alternative to conventional agriculture. However, little is known about the effect
of both organic and conventional agriculture on the environment and on the soil microbial community. The hypothesis was that
bacterial community structure is defined by different agronomic practices. The objective of this study was to show how crop-
ping systems, organic and conventional facility management regimes affect bacterial community structure and diversity. The
study was also intended to increase knowledge on the prediction of soil sustainability under specific agronomic practices. The
IMlumina platform Hiseq 2500 high-throughput sequencing technique was used to sequence facility soil bacteria 16S rRNA
from 6 treatments (OS: organic management of Solanaceous vegetable continuous cropping; OL: organic management of leafy
vegetable continuous cropping; OSL: organic management of leafy-Solanaceous vegetables rotation; CS: conventional man-
agement of Solanaceous vegetable continuous cropping; CL: conventional management of leafy vegetable continuous cropping;
and CSL: conventional management leafy-Solanaceous vegetables rotation) in Shunyi District of Beijing in June 2016. A total
of 17 278 operational taxonomic units (OTUs) and 318 851 effective sequences were detected in the sequence control condi-
tion. Compared with soil bacterial community composition, diversity, relative abundance and interaction between soil factors
and bacteria in different treatments, the results showed great differences between organic and conventional soil samples in
bacterial community composition, and with a higher diversity in organic management. Obvious differences were observed
between crop rotation and continuous cropping for bacterial community composition under organic management, while there
was no significant difference between crop rotation and continuous cropping for bacterial community composition under con-
ventional management. Soil bacterial diversity for rotation treatments was higher under organic management. It was found that
there were mainly 14 genera of bacterial community, including Sphingomonas (5.05%) and Bacillus (4.84%). The abundance
of the 14 genera changed significantly between organic and conventional management. There were insecticides degrading
bacteria (Sphingomonas, Pseudomonas and Agromyces), disease controlling bacteria (Blastococcus and Lysobacter) and nitri-
fication promoting bacteria (Candidatus Entotheonella and Microvirga) in conventional system. There were plant growth
promoting bacteria (Bacillus) and organism degrading bacteria (Arthrobacter, Bhargavaea, Bryobacter, Candidatus Solibacter,
Acidothermus and Tumebacillus) in organic system. Redundancy analysis also showed that soil bacterial community was af-
fected mainly by soil total phosphorus, available phosphorus, and soil organic matter. Organic matter-decomposing bacteria
Tumebacillus, Candidatus Solibacter and Acidothermus were positive associated with soil organic matter content. Therefore,
the difference between organic and conventional soil samples for bacterial community originated from different fertilizer use
methods, insecticide use methods and management patterns. Crop rotation promoted soil nutrient cycle and disease control
under organic management. The results suggested that ecological adaptation mechanisms of different functional mi-
cro-organisms had significant differences in facility vegetable soils under different facility management regimes. The study
provided the basis for further studies on exploring and explaining the characteristics and adaptation mechanisms of mi-
cro-organisms in facility soils under different facility management regimes.

Keywords: Facility planting; Organic farming; Crops rotation system; Soil bacteria; Community structure; Diversity;
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0.5 mol-L™"  K,SO, Trimmomatic(V 0.30)
l1h TOC ; (TP) Usearch (V 8.0)
; (AP) 0.5 mol-L™ , (chimera sequence),
NaHCO - ; (AK) RDP classifier
1 mol-L™" NH,Ac - ; 97% (operational
(CEC) NH,4CI1-NH Ac taxonomic units, OTUs) , OTUs ,
1.5 DNA OTUs ,
3 , , )
s OTUs D o-
033 g , Fast Shannon Simpson  Chaol
DNA Spin Kit for Soil DNA (MP Bio- ; B- ,
medicals, USA)
DNA 1% DNA , (PCA) (RDA),

Nano Drop 2000 UV-Vis Spectrophotometer

(Thermo Fisher Scientific, USA)
16S rRNA

GTGCCAGCMGCCGCGGTAA-3")

2 HER5HH

515F(5'-
907R (5'-CCGT 2.1

CAATTCCTTTGAGTTT-3") PCR
: 98 C 1 min, 98 C 10 s, 50 ,» pH 6.23~6.71, pH
C 30s,72 C 30s, 30 . (P=0.003),
72 °C 5 min 2%
Hiseq 2500 (Illumina, SanDiego, CA, (P<0.001) 6

USA) ( , (P=0.004)

) ,
1.6

Pandaseq(V 2.7) , ,
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Table 1 Physiochemical properties of soils from different facility management regimes
Treatment pH Electric conductivity NO;-N NH;-N Total soluble N
(uS-em™) (mg-kg™) (mg-kg™") (mg-kg™)

[0} 6.71£0.10a 238.20+14.28a 46.76+13.35a 1.59+0.62cde 52.84+20.85ab

OL 6.23+0.05b 101.55+9.25¢ 4.05+1.32d 2.08+0.34c¢ 8.2442.95b

OSL 6.61+0.18a 93.65+£5.81c¢ 7.42+1.17d 1.77+0.13cd 13.16£5.02ab

CS 6.58+0.09a 239.48+5.83a 16.99+4.32¢ 2.56+0.23ab 27.26+11.32ab

CL 6.48+0.11a 170.22+11.36b 24.52+8.91b 1.40+0.38de 34.56+13.37ab

CSL 6.54+0.06a 254.13+18.14a 47.97+£12.68a 2.88+0.60a 59.04+15.29a

Treatment Organic matter Total P Available P Available K Cation exchange capacity
(gkg™h (gkg™h (mgkg™h (mgkg™ (cmolkg™h

(0N 32.53+0.35b 1.116+0.248ab 81.87+15.93a 206.63+26.61bc 17.31+£0.58a

OL 30.95+0.73b 1.074+0.422ab 76.60+28.40ab 222.2245.66b 19.59+1.77a

OSL 43.73+1.61a 1.913+1.129a 77.63+47.97ab 259.62+22.22a 19.84+3.46a

CS 31.31+0.3b 0.610+0.318b 24.384+3.97b 186.27+18.00c¢ 16.27+1.84a

CL 19.56+1.0d 0.961+0.348ab 83.45+21.27a 153.06+2.80d 16.00+2.00a

CSL 25.25+0.58¢ 1.215+0.401a 63.31+£49.27ab 190.00+3.12¢ 16.32+1.00a

(P<0.05) OS: ; OL: ; OSL: - ; CS:
; CL: ; CSL: - Different letters in the same column indicate statistically significant differences

of each parameter at 0.05 probability level according to the Duncan test. OS: organic management and Solanaceous vegetable continuous cropping; OL:
organic management and leafy vegetable continuous cropping; OSL: organic management and leafy-Solanaceous vegetable rotation; CS: conventional
management and Solanaceous vegetable continuous cropping; CL: conventional management and leafy vegetable continuous cropping; CSL: conven-
tional management and leafy-Solanaceous vegetable rotation.
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Table 2 Soil bacterial diversity indexes of different facility management regimes
OTUs Shannon Simpson Chaol
Treatment Sequence number OTUs number Coverage (%) Shannon index Simpson index Chaol index

(ON) 50 856 2 849 98.60 9.638 0.997 2 832.20

OL 50 766 2944 98.50 9.687 0.996 2 867.93

OSL 50 887 3005 98.50 9.711 0.996 2 812.50

CS 57033 2980 98.70 9.601 0.997 2941.26

CL 53924 2 744 98.60 9.269 0.995 2687.11

CSL 55385 2756 99.10 9.314 0.994 2 740.43
0OS: ; OL: ; OSL: - ; CS: ; CL: ;
CSL: - OS: organic management and Solanaceous vegetable continuous cropping; OL: organic management and leafy

vegetable continuous cropping; OSL: organic management and leafy-Solanaceous vegetable rotation; CS: conventional management and
Solanaceous vegetable continuous cropping; CL: conventional management and leafy vegetable continuous cropping; CSL: conventional
management and leafy-Solanaceous vegetable rotation.
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