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Abstract: [ Objective ] Soil salinization can not only lead to the deterioration of soil physical and chemical properties, but also
can seriously harm the growth and development of crops, causing severe harm to agricultural production and the ecological

environment. Using microorganisms to improve the quality of salinized soil is a clean and efficient way, but there are also

* [HRARBIFIELTH (42477057 ) AR 2EAEQH QDL Z TR H ( X202410635664 ) %58 Supported by the National Natural Science
Foundation of China ( N0.42477057 ), and the College Students’ Innovative Entrepreneurial Training Plan Program ( No.X202410635664 )

+ M IR/E#H Corresponding author, E-mail: shijunqiong@163.com
YEH T 2003— E-mail 18228090153@163.com
ke H Y1 2025-01-24; WEEBROR HI: 2025-06-30; % % H (www.cnkinet): 2025-07-31

http://pedologica.issas.ac.cn



134 BF o TAE . TR R A IR SR A AR S AL e P A FE AT 231

problems, such as the single function of microorganisms and the limited improvement effect. Nevertheless, and algae-bacterial
consortium can fully exert the synergistic effect of algae and bacteria and enhance the effect of algae and bacteria on soil.
However, at present, there are few related studies on the improvement of salinized soil using the algae-bacterial consortium.
[ Method Jin this study, five microalgae and ten bacteria were isolated from salinized soil. After comparing the changes of biomass
and specific growth rate in algae or bacteria under different salt stress, three salt-tolerant algae and four salt-tolerant bacteria were
screened out. Afterwards, the three salt-tolerant algae and four salt-tolerant bacteria were combined into different algae-bacterial
consortia. By comparing the changes in photosynthetic pigment content of algae in each algae-bacterial consortium, three
salt-tolerant algae-bacterial consortia were further selected. Subsequently, the changes in EPS secretion and desalination effects
were analyzed under different degrees of salt stress, and the optimal consortium of algae-bacteria was identified. Moreover,
18S-rDNA sequencing or 16S-rDNA sequencing was performed on algae-1 and bacteria-8, and the phylogenetic trees were
constructed using the neighbor-joining method, respectively. Finally, the algael-bacteria8 consortium was applied to salinized
soils to improve soil quality. [ Result ] According to the constructed phylogenetic tree, algae-1 was identified as Borodinellopsis
sp., and bacteria-8 belonged to Bacillus sp. After 10-day culture, the exopolysaccharide (EPS) secretion of algae and bacteria
increased significantly by 44.56% and 43.19% at treatments of 15 g-L™' and 20 g-L™' salt stress, respectively. The soluble salt
content of the solution decreased significantly, and the salt removal rate reached 57.89% and 57.55% at treatments of 15 g-L’1 and
20 gL', respectively. When Borodinellopsis, Bacillus, and algae-bacterial consortium were respectively inoculated into salinized
soil surface for 30 days, EPS content in soil was significantly increased by 51.72%, 8.20% and 185.88%, and the salinity of soil
leaching solution decreased by 5.10%, 3.45% and 7.00%, respectively. Moreover, the salinity of the soil leaching solution
inoculated with an algae-bacterial consortium was significantly lower than that of the soil inoculated with algae or bacteria alone.
Concurrently, the total nitrogen content of soil in algae-bacterial consortium was significantly increased by 55.33% compared
with the initial group, while no significant changes were observed in treatments of algae or bacteria alone. [ Conclusion ]

Collectively, although both soil microalgae and bacteria can reduce soil salinity, algae-bacterial consortium have better effects on
salinized soil than algae or bacteria alone. This study will provide an important theoretical basis for improving salinized soil with
an algae-bacterial consortium.

Key words: Salinization; Algae-bacteria coordination; Soil improvement; Salt stress
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Fig. 1 The contents of photosynthetic pigments in different algae-bacterial consortia
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Fig.2 Changes of EPS secreted by microorganisms in culture medium
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the treatment of algae-5, bacteria-8 and algaeS-bacteria8 consortium, respectively; different letters represent significant differences between

treatments at the 0.05 level.

B3 [ T A B X R A R A PP T AR S5 52

Fig. 3 Effects of different algal and bacterial treatments on soluble salt content in liquid environment
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Fig.4 Comparison of desalting rate at different algae-bacterial
consortia
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100 Algae-1 b)
100 PP544782.1 Borodinellopsis sp. QY-2024a strain FACHB-3529

100 KMO020129.1 Borodinellopsis texensis strain SAG 17.95
81 MT968389.1 Borodinellopsis texensis strain NN-4-1-N

87 FR865585.1 Chloromonas perforata
E LC093474.1 Pyrobotrys squarrosa
KR607496.1 Chlamydomonas applanata
100 GU117588.1 Gloeocystis sp.A CCCryo147-01

100 L.C648245.1 Sanguina nivaloides 2105150ze3R
AB902973.1 Uncultured Chlamydomonadaceae
FR865563.1 Chlamydomonas sp.CCAP 11/169

d)
100 Bacteria-8
100 KF863811.1 Bacillus sp.hbl1
100 MZ311688.1 Bacillus sp. (in: Bacteria) strain LSH06
ON287182.1 Bacillus aerophilus strain NOK 105
OM956355.1 Bacillus altitudinis strain Ant19
100——MZ950824.1 Bacillus altitudinis strain KIGAMS527
L MZ007618.1 Bacillus sp. (in: Bacteria) strain AVC370

TE: a) R 1 BREBHEIEA; b) RmEE 1 RGN o) FRH 8 IMIEERME; d) FmW 8 MRRHMM; #£0% L
M %U(E N Bootstrap {H . Note: a ) represents the microscopic image of algae-1; b ) represents the phylogenetic tree of algae-1; ¢ ) represents

the morphological characteristics of bacteria-8; d ) represents the phylogenetic tree of bacteria-8; the values on each branch represent

Bootstrap values.

KI5 1A 8 JEAS L RGTAR Lt
Fig. 5 Morphology and neighbor-joining phylogenetic tree of algae-1 and bacteria-8
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Fig. 6 Changes of soil physicochemical properties at treatments of algae-1, bacteria-8, and their consortium
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