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Using Protoplast Fusion to Construct a Nitrogen Fixing Bacteria with Strong
Competitive Nodules and Acid-resistance
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Abstract: In order to obtain the functional strains with strong nitrogen fixing, competitive nodules and acid resistance, promo-
ting research and development of new multifunctional microbial fertilizer, this study used the YA-1 strain isolated and identifi-
cated with strong competitive nodules and BQ-2 strain that have acid resistance as materials. Protoplast fusion was performed
according to the principle of complementary, we determined the nitrogen fixation capacity of the fusion hybrid by the total ni-
trogen colorimetry, evaluated its ability to compete tumor formation by BOX-PCR evaluate, drew the fusion child and pH envi-
ronment icon with the mathematical model of GGE biplot, evaluate the acid resistance and stability of the fusion seeds. Results
showed that: The protoplast of the two strains was liable to fuse,and after 10 consecutive generations, 5 stable trains of fusion
were obtained. The results of nitrogen fixation showed that the nitrogen fixation was the highest in the sub YB -3, which was
significantly higher than that of the starting strain YA-1 and BQ-2. The fusion cells were balanced in terms of their ability to
compete for nodule formation. The consistency between the bacterial map of the fusion strain YB-3 and the tumor-forming strain
was higher, with the highest tumor rate 95%. The competition ability of the YB-3 strains was stronger than that of indigenous
rhizobia. The result of GGE double plot analysis showed that the acid resistance sequence was YB-2 > YB-3 > BQ-2 > YB4 >
YA-1 >YB-5>YB-1, and the stability sequence was YB-5 > YB-3 > YB-1 > YA-1 > YB-2 > YB4 > BQ-2, and the fusion
substrain with strong acid resistance and better stability was YB-3. In the comprehensive comparison,we obtained a new type
of nitrogen fixing bacteria YB-3, with high nitrogen fixation, competitive nodule ability and acid resistance.
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Fig.2 Contrast of the biological nitrogen fixation of fusant
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Table 1 Correlation analysis of nitrogen fixation index with

material separated from different stains

Lo BEGEWRERR  GRMERER ER
T RAL 2 _ .
Profile types Profile types of Occupancy
Strains
of riginal strain re-isolated strain rate/ %
YB-1 A A(12) ; HE Other(8) 60
YB-2 B B(12) ; H& Other(8) 60
YB-3 C C(19) ; H¥ Other(1) 95
YB4 D D(18) ; K& Other(2) 90
YB-5 E E(16) ; H:% Other(4) 80
YA-1 F F(18) ; & Other(2) 90
BQ-2 G G(2) ; HE Other(18) 10
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Fig. 3 Map of tumor strain of inoculated fusant YB-3
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Fig. 5 Comparisons of tested strains for acid

stress tolerance and its stability
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