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Abstract: [Objective] To evaluate the effects of medium concentration, soil suspension dilution,
and soil type on bacterial high-throughput cultivation outcomes, providing a reference for the
exploration of bacterial resources in soda saline-alkali soils. [Methods] High-throughput
cultivation and identification of bacteria from soda saline-alkali wildland and maize field soils were
conducted. Three medium concentrations (1xTSB, 1/5xTSB, and 1/10xTSB), two soil suspension
dilutions (optimal dilution and 2% optimal dilution), and two soil types (wildland and maize field)
were set as experimental factors to analyze bacterial cultivation preferences under different
treatments. [Results] The dominant bacterial phyla in both soils were Pseudomonadota,
Actinomycetota, Acidobacteriota, Bacillota, and Chloroflexota. Among the top 10 dominant genera,
only Bacillus and Rubrobacter were cultivable. A total of 2 256 positive cultures were obtained
through high-throughput cultivation, with pure cultures accounting for 79.3%. A total of 153
amplicon sequence variants (ASVs) were identified, belonging to 52 genera of 4 phyla. On
average, every 100 pure cultures yielded 6.8 ASVs or 2.3 genera. The 1/10xTSB medium resulted
in the highest proportion of pure culture wells, while the 1xTSB medium showed the highest ASVs
isolation efficiency. Cultivation with 2x optimal soil suspension dilution achieved higher pure
culture ratios and isolation efficiency than the optimal dilution. The proportion of pure cultures,
ASVs isolation efficiency, and genus isolation efficiency were all higher in wildland soil than in
maize field soil, with more unique ASVs detected in wildland. The most frequently isolated genera
via high-throughput cultivation were Pseudomonas, Hydrogenophaga, Bacillus, Paenibacillus,
Acidovorax, and Arthrobacter, among which only Bacillus was a dominant genus in the soda saline-
alkali soils. [Conclusion] High-throughput cultivation is an efficient method for obtaining
numerous pure bacterial strains from soda saline-alkali soils within a short period. Natural wildland
soil yielded more diverse cultivable bacteria than dryland soil. Moderately reducing medium
concentration and soil suspension dilution improved pure culture isolation efficiency and diversity.
However, most dominant soil taxa could not be cultivated via a single medium type, underscoring
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the need to diversify cultivation conditions to enhance the cultivability of dominant soil bacteria.
Keywords: soda saline-alkali soils; high-throughput cultivation; strain resources; cultivation
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Schematic diagram of the experimental design and workflow (adapted from Zhang et al.!'™). A:

Determination of dilution gradient; B: Subsequent formal culture.
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Figure 2 Relative abundance of bacteria in two types of soda saline-alkali soils. A: Phylum level; B: Genus level.
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Figure 4 Phylum and genus assignments of the 153 ASVs obtained through high-throughput cultivation. The

bars in the outermost circle represent the frequency of occurrence of this ASV in all pure culture wells.
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Bacillota 4y B3k 33.6%, HKH 1/10xTSB,
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ﬁ%‘i@?ﬁ XAE 1xTSB Hi7#A F PN E] 0.4%.
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i 33.9%, W&E T IXTSB [ 29.3%. 1/5xTSB
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Table 3  Effects of high-throughput cultivation conditions on cultivation results

Condition Number of Number Pure Number of Number ASV Genus
positive of pure culture ASVs of genus isolation isolation
wells wells (%) efficiency* efficiency™

Concentration 1% 298 229 76.8 64 22 21.5 7.4

of TSB 1/5x 1097a 862a 78.6a 79 28 7.2 2.6

1/10x 861a 698a 81.1a 102 44 11.8 5.1

Soil dilution oDC' 1 007A 733B 72.8B 81 30 8.0 3.0

degree 2x0ODC 951B 827A 87.0A 105 43 11.0 4.5

Soil Wildland 1193 980 82.2 110 42 9.2 3.5

Maize field 1063 809 76.1 55 25 5.2 24

Total 2256 1789 79.3 153 52 6.8 2.3

*: Isolation efficiency refers to the average number of ASVs or genus species obtained per 100 positive culture systems. TODC refers

to the optimal dilution concentration. Lowercase letters a, b and uppercase letters A, B indicate significant differences among

different concentrations of culture medium and different dilution levels at P<0.05 level, respectively.
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Figure 5 Effects of medium concentration, soil suspension dilution, and soil type on the bacterial isolation
frequency obtained from high-throughput cultivation. The data used for plotting are the original values after g x
transformation (x represents the original value), and gray indicates the corresponding taxon was not isolated

under this condition.
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Figure 6 Number of ASVs obtained under different cultivation conditions. A: Wildland; B: Maize field.
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Figure 7 Comparison of dominant taxa in soil and taxa from high-throughput cultivation, and cultivation bias
coefficient of different taxa. A: Wildland; B: Maize field. The cultivation bias coefficient of one taxon is the ratio
of its isolation frequency in the high-throughput culture systems to its relative abundance in soil. At the phylum
level, the top 10 phyla in soil were shown. At the genus level, the top 20 genera in soil and pure culture systems
were shown. Blue bars represent soil dominant taxa and sub-dominant taxa (with a relative abundance of
approximately 0.8%) with a cultivation bias coefficient>1; Orange bars represents dominant taxa with a cultivation

bias coefficient<l; Green bars represents high-frequency cultivable taxa with a cultivation bias coefficient>80.
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