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Abstract: [ Objective ] Soil bacterial communities are key drivers of ecosystem functions in facility-based agriculture. However,
the regulatory effects of magnetized water (MTW) irrigation on the structure and function of soil bacterial communities under
facility cultivation remain unclear. [ Method ]In this study, soils from eggplant, cucumber, and pepper cultivation plots were used
as research objects. The experimental design comprised irrigation treatments using MTW and non-magnetized water (NMTW).
Employing high-throughput sequencing technology combined with functional prediction analysis (FAPROTAX), the study
systematically evaluated the impact of MTW irrigation on bacterial community composition, diversity, and key environmental
driving factors. [ Result ] The results demonstrated that MTW irrigation significantly increased the abundances of Proteobacteria
and Actinobacteria bacteria in soils of all vegetable cultivation plots by 7.43% — 61.94% and 1.95% - 11.79%, respectively, while
decreasing the abundance of Chloroflexi and Gemmatimonadetes by 3.98% - 27.42% and 7.89% - 9.62%, respectively. At the
genus level, MTW irrigation increased the relative abundance of Streptomyces and Chryseolinea in plot soils across all vegetable
cultivation systems. Moreover, alpha diversity analysis showed that MTW irrigation significantly increased the Chaol, ACE, and
Shannon indices of bacterial communities in pepper cultivation plots by 21.27%, 26.74%, and 12.22%, respectively, while no
significant changes in bacterial community diversity were observed in eggplant and cucumber cultivation plots. Also, the
redundancy analysis (RDA) revealed that MTW irrigation altered the environmental factors influencing soil bacterial
communities, with soil pH, available phosphorus, and total phosphorus being the key factors regulating the abundance of
dominant bacterial phyla. Functional prediction (FAPROTAX) showed that MTW irrigation significantly promoted the
enrichment of functional bacteria related to cellulolysis and nitrogen fixation, while reducing the abundance of functional bacteria
associated with human pathogens. [ Conclusion ] This study elucidates the multidimensional impacts of MTW irrigation on soil
bacterial communities in facility agriculture systems, specifically addressing compositional, functional, and ecological network
characteristics. The findings establish a theoretical foundation for regulating soil bacterial structure and metabolic functions,
optimizing microbial ecological networks, and promoting sustainable soil management in protected cultivation.

Key words: Facility cultivation; Magnetization; Soil microorganism; High-throughput sequencing
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Table 1 Basic physicochemical properties of soils in three vegetable cultivation areas

#iF/NX Eggplant plots

# JK/NX. Cucumber plots

BHU/INX Pepper plots

AbF Treatments

AEE L NMQ Ak MQ AE#EfL NMH Ak MH L4k NML Ak ML

pH 6.84+0.81 6.29+0.28 7.43£0.11 7.52+0.14 7.03+0.23 7.43+0.12

T BT SOM/
14.27 +0.70 13.30 +0.57 11.49 +0.84 11.20 £0.58 12.82 +0.51 13.25 +0.40

(gkg")

4% TN/ (gkg™t) 3.39 +£0.42 2.39 +0.90 1.35+0.20 1.48 +0.06 2.79 +0.34 2.08 £0.20
NO,; N/ (mgkg™) 22.98 +0.48 29.55 +4.86 17.62 +4.56 27.63 +4.55 24.19 +4.18 25.01 +2.62
NH,-N/ ( mgkg™) 28.97 +2.62 26.38 +0.22 29.03 +3.86 38.21 +9.35 28.45 +1.66 26.37 +1.91
4 TP/ (gkg™) 2.41 £0.04 2.42 +0.08 2.31+0.04 2.33 +£0.04 234 40.03 236 +0.01
W AP/ (mgkg ") 69.70 £3.89 94.00 +15.81 58.29 +7.81 66.35 £12.83 69.47 £5.66 79.69 +6.24
7% BD/ (g.em™) 1.24+0.02 1.16 £0.02 1.28 +0.02 1.20 +0.03 1.18 +0.06 1.13 £0.04
T IEFLBREE SP/% 53.34+0.65 56.35 £0.92 51.83 +£0.83 54.84 +1.06 55.41 +2.38 57.47 £1.41

TE: FPEIE N « RiEXE . SOM: HHEA ML TN: 2% NO-N: A% NH,-N: #EE;

TP: £#f; AP: AL

W ; BD: 45 ; SP: T HEFLER & . Note: Data in the table are means + standard deviation. NMQ: Non-magnetized water irrigation in eggplant

plots; MQ: Magnetized water irrigation in eggplant plots; NMH: Non-magnetized water irrigation in cucumber plots; MH: Magnetized water

irrigation in cucumber plots; NML : Non-magnetized water irrigation in pepper plots; ML : Magnetized water irrigation in pepper plots. SOM:

Soil organic matter; TN: Total nitrogen; NO;-N: Nitrate nitrogen; NHZ—N: Ammonium nitrogen; TP: Total phosphorus; AP: Available

phosphorus; BD: Bulk density; SP: Soil porosity.
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7. A1-All 435 3%7R Proteobacteria, Firmicutes, Bacteroidetes, Actinobacteria, Chloroflexi, Gemmatimonadetes, Planctomycetes,

Acidobacteria, Thermomicrobia, Deinococcus-Thermus, Others, B1-B11 43438 Bacillus Chryseolinea, Galbibacter, Pseudomonas,

Luteimonas, Steroidobacter, Truepera, Streptomyces, Planctomyces, Paenibacillus, Others. T[] . Note: A1-Al1 represent Proteobacteria,

Firmicutes , Bacteroidetes, Actinobacteria, Chloroflexi, Gemmatimonadetes, Plancto-mycetes, Acidobacteria, Thermomicrobia,

Deinococcus-Thermus, and Others, respectively. B1-B11 represent Bacillus, Chryseo-linea, Galbibacter, Pseudomonas, Luteimonas,

Steroidobacter, Truepera, Streptomyces, Planctomyces, Paenibacillus, and Others, respectively. The same below.

BT ARG WA REBE T =Rl S TR RS T 1KF (a) FUBAKCE (b) 4L

Fig. 1 Composition of soil bacterial communities at phylum ( a ) and genus (b ) levels for three vegetable crops under non-magnetic treatment of

water and magnetically treated water irrigation
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AN LTS o ZREMEFE 5052 (a. Chaol #5%K; b. ACE #5%%; c. Shannon #5%%;

d. Simpson $8%% )
Fig. 2 Effects of non-magnetic treatment of water and magnetically treated water irrigation on a-diversity indices of soil bacterial communities
in three vegetable crops ( a. Chaol index; b. ACE index; c. Shannon index; d. Simpson index )
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Fig. 3 Principal coordinate analysis of soil bacterial communities

based on Bray-Curtis distance under non-magnetic treatment of water
and magnetically treated water
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Fig. 4 Redundancy analysis of soil physicochemical factors and bacterial communities at the phylum level, and the explanatory power of

environmental factors ( ¢ ) under non-magnetized water (a) and magnetically treated water (b) irrigation
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