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Isolation and identification of endophytic salt-alkali tolerant growth-promoting
bacteria from soybean roots and their growth-promoting functions
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Abstract: In order to explore the endophytic bacteria resources of soybean roots in soda saline-alkali land, the
soybean roots in Daqing soda saline-alkali land were used as materials. The endophytic bacteria in soybean roots
were isolated, purified, and identified by tissue grinding, plate streaking, and PCR sequencing, and their phos-
phate solubilization, nitrogen fixation, siderophore production, ACC deaminase, IAA ability, and soda saline-
alkali tolerance were determined. The soybean germination test was carried out under soaking conditions. The results
showed that the three screened endophytic bacteria that had the functions of phosphate solubilization, nitrogen fixa-
tion, siderophore production, plant hormone TAA production, ACC deaminase production, and tolerance to soda

saline-alkali (100~150 mmoL - L™' NaHCO, and Na,CO,, molar ratio of 9 : 1; pH 8.8) were identified as Bacil-
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lus siamensis DC.24 , Bacillus wiedmannii DM57, and Pseudomonas hibiscicola DC—=2. In the germination test, the
number of root tips, root length, root surface area, and root volume of soybean were significantly increased by soa-
king seeds with three strains of endophytic bacteria. Inoculation of the three endophytic bacteria into the ‘ Hefeng
50’ soybean variety resulted in an increase of 169.7% , 221.2% , and 172.7% in root tip number, 52.8% , 63.0%,
and 29.8% in root length, 139.9%, 125.6%, and 96.9% in root volume, and 89.2%, 83.6% , and 58.7% in root
surface area, respectively. In the ‘ Longken 310 variety, the number of root tips increased by 758.8% , 329.4%,
and 341.1%, root length increased by 101.1%, 52.2% , and 50.0%, root volume increased by 129.4% , 82.3%,
and 70.5% , and root surface area increased by 92.6%, 51.2%, and 41.4%, respectively. This indicated that the
three root endophytic bacteria have growth-promoting functions and need to be developed for soda saline-alkali soil
microbial fertilizer.

Keywords: soybean; root endophytic bacteria; salt-alkai tolerance; isolation and identification; growth-pro-

moting function
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1 B# DC.24 . DM57,DC-2 {R £ T RE
4TI BE L E R
Fig.1 Identification results of the growth-promoting function and
soda-salt and alkali tolerance of strains DC.24, DM57, and DC-2

TAA/(nge+mL ")

CK 0.0
DC.24 14.5
DM57 7.5

DC-2 19.2

2 H#k DC.24 . DM57.DC-2 F= TAA BE NN EELE R
Fig.2 Identification results of TAA production by
strains DC.24, DM57, and DC-2
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