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Isolation, Identification and Stress Resistance Analysis of A Mesorhizobium
Isolated from Soybean Variety Jinda 53
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Abstract: To screen the rhizobia resources suitable for the promotion and application on the main cultivar Jinda 53 in Shanxi
Province, we took the root nodules of Jinda 53 soybean as the research object and seperate and purified the rhizobia, and then
studied the capacity of its acid or alkali, salt resistance property and nodular capacity with the methods of tissue separation,
flat line, shake culture and molecular biology. The results showed that 1 strain of rhizobia, coded as 53-4, was successfully
isolated and purified from Jinda 53 soybean root nodules. It was resistant to congo red dye and 5% NaCl salt concentration
with fast acid production. The 16S rDNA sequence of the strain was sequenced and Blast by NCBI online database, and it was
found that the strain 534 had a high sequence homology with Rhizobia sp. (HQ589024. 1), Beijerinckia fluminensis. ( NR
116306. 1) and Mesorhizobium sp. (JN622153.1), with a homology of 99% . After constructing NJ phylogenetic tree with
MEGAS. 0, it was found that the strain was clustered into the same strain with Mesorhizobium sp. (JN622153. 1), indicating
that the strain 534 belonged to Mesorhizobium sp.. PCR amplification of nodulation gene nodA of the strain was performed,
and bright bands were detected by electrophoresis, indicating that nodA was a key nodulation gene of rhizobia found in the
genome of the strain. The results of re-inoculation experiments showed that the plant height, shoot fresh weight, root fresh
weight, plant dry weight, nodule fresh weight of Jinda 53 soybean were higher than that of USDA110 inoculated. The shoot
fresh weight and nodule fresh weight were significantly higher than that of USDA110 inoculation, increasing by 20.0% and
85.4% , respectively. Compared with USDA110, Mesorhizobium 53-4 also had better salt tolerance, acid or alkali production
capacity and symbiotic effect, which indicated that it had good application potential in the planting of Jinda 53.
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Fig. 1 Phenotype and the resistance to congo
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TwE (K 2) .
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NJ phylogenetic tree of rhizobium 53-4 based on the sequence of 16S rDNA

ROREUFT USDALLO AR BE, AT LA 2 534 2 HA
SEIRRE SRR A

Marker

534

3 IRIEE 534 FEEE nodA BIkEIER
Fig. 3 The electrophoretic result of nodA
gene of rhizobia 53-4

x1 REFEZEEAEEKERL
Table 1 Soybean growth after re-inoculation of rhizobia
e 73 oL o i T R 6 T AR T T R RT £ iy fuf o
Plant height Shoot fresh Root fresh weight Plant dry weight Nodule number Nodule fresh
Treatment
/cm weight/g /g /g per plant weight/mg

USDA110 27.91 +4.62 ab 1.80+£0.14 b 1.27 £0.06 a 0.53+0.05 b 30.3+10.7 b 51.09 +15.57 b

534 33.50+1.71 b 2.16 £0.06 ¢ 1.60 £0.20 b 0.58 +0.04 b 16.0 0.8 ab 94.72 +17.35 ¢

CK 24.39+1.01 a 1.34£0.05 a 1.11 0. 10 a 0.40 +0.03 a 2.3%1.2a 10. 82 +4.96 a

AR PR AR B ELE P <0.05 K220 8%, T,

Different letters represent significant differences in the level of P <0. 05 between treatments. The same below.
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B4 iRMEE S34 EEER
Fig. 4 Re-inoculation result of rhizobia 53-4
2.5 IREESB/HUE AT 534 B5 9% 12 h R JHIG P AR I, S B R
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Fig. 5 The production capacity of acid or base of rhizobia 534
2.6 IRIEE M E RN E 524 NaCl IR E > 5% Je fRIR T 534 A K i 32 3 W]
R G i ERPE I ST 45 SR R W] USDALIO fif £ el , W)X HRAH L 22 53 325 WK 5% I i 0Dy
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FANER, SRR 2EF B RUER 534 /6 AURMR 534 HA RIFAI R, il £E NaCl ¥ J&
ANTF] NaCl W BER B P AR K 22 5 W 8, 24 NaCl ik <2% RUBRE AR e AR I
JE <29 M AR T 534 Az 1K A [ X AR L 22 AN (i
&2 AR NaCliRE TIREE ODy, &

Table 2 The OD,, values of rhizobia at different NaCl concentrations

Btk NaCl ¥ J# NaCl concentration

Rhizobia CK 0.5% 2% 5% 7% 10% 15%

USDA110 0.63+0.02a 0.08+0.01b 0.08+0.01b  0.08+0.01 b - - -

534 2.11+0.07a  2.13+x0.06a  2.09 £0.08 a 1.58£0.04b  0.38+0.03c¢  0.36+0.02 ¢ 0.36 +0.03 ¢
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Fig. 6 The salt tolerance of rhizobia
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(IN622153. 1) BA BOIL RS K &R, BN — 3,
Ui B B R 534 JE T 18 A AR T ( Mesorhizobium
sp. ) o MRHEHRGE , I & B BEAE 5 K T AR R A
M B AL 45 Bradyrhizobium japonicum | B. diazoeffi-
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