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Screening of Drought-Tolerant Soybean Rhizobium and Its Symbiotic Compati-
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Abstract: In order to solve the problem that the dry environment of soybean seeds that coated on the surface might lead to the
rapid death of rhizobium, which limited the application prospect of rhizobium. In this study, 100 strains of soybean rhizobia i-
solated from different soybean producing areas in China were used as test materials, and the commercial strains
B. diazoefficiens USDA110 and B. japonicom USDA6 were used as reference strains. The superior drought-resistance and nitro-
gen fixation strain were screened by the glass bead-drying method and vermiculite potting experiments. After drying for 24 h,
the survival rate of strain 5873 was 0.44% , which was significantly higher than other soybean rhizobium and the control
strains USDA110 and USDAG6, indicating that the strain had better drought-tolerant characteristic. Analysis based on the 16S
rDNA sequence phylogenetic analysis and ANI calculation showed the strain 5873 belonged to the Bradyrhizobium japonicom.
The vermiculite potting experiments showed that the strain 5873 could nodulate with the nine main soybean varieties, which
proved that the strains 5873 have extensive-host advantage in symbiotic nodulation. However, compared with the non-inocula-
tion control, the nitrogen fixation ability were significantly different among different varieties. The dry weight, total nitrogen
and chlorophyll of the plants that treated with rhizobium increased, expecially Diandou 5, Xudou 18 and Jidou 17. In this
study, a soybean rhizobium strain with good resistance to drying and biological nitrogen fixation was screened and obtained. It
can be used as a coating material for subsequent production, this study also provides a guarantee for the application of soybean
rthizobium coating technology in Huanghuaihai and southern China.

Keywords: Drought-tolerant; Soybean rhizobium; Major soybean cultivar; Compatibility
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Table 1 Soybean cultivars tested
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Table 2 Screening results of drought-resistant soybean rhizobium

TR VR R
Concentration of bacteria

before drying/( CFU-mL ")

RS

Strain number

24 b
Concentration of bacteria

after drying 24 h/(CFU-mL™")

trim
Survival rate/%

5873 5.4 x108
5038 9.1x108
USDA6 15.0 x 10*
USDA110 5.5 %108
5665 5.8 x108

1.2 x10* 0.44%
1.3 x10* 0.27%
1.4 x10* 0.18%
1.5 x10? 0.05%
1.3 x10° 0.04%
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Fig.5 Total N content of different soybean varieties
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