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Abstract: [Objective] To screening stress-tolerant and high-yielding rhizobia with growth-
promoting effects on Sesbania cannabina and provide rhizobia resources for efficient cultivation of
S. cannabina in saline-alkali soil. [Methods] The culture method was used to isolate endophytic
rhizobia from S. cannabina ‘Zhongkejing 1°. Based on 16S rRNA gene and whole genome
sequencing, the strains were identified, and their stress tolerance and plant growth-promoting
characteristics were evaluated. Their growth-promoting effects on the original host variety and
other materials of S. cannabina were verified. [Results] The rhizobia isolated from the root nodule
samples of S. cannabina ‘Zhongkejing 1° were identified as a species belonging to Rhizobium.
Based on the ANI and dDDH values of the whole genome sequence, the strain was identified as a
new species of Rhizobium and named Rhizobium sesbaniae ZK1". R. sesbaniae ZK1" can tolerate a
NaCl concentration of 2.0% and survive within the range of pH 4.0-10.0, and it had the ability to
dissolve organophosphorus compounds. Pot experiments were conducted to evaluate the effects of
R. sesbaniae ZK1" on the growth and nodulation of different materials of S. cannabina. The results
revealed that R. sesbaniae ZK1" promoted the growth and nodulation of these materials, while it
had a more efficient symbiotic relationship with the host variety. [Conclusion] The isolated new
species R. sesbaniae ZK1" plays a role in promoting the growth and nodulation of S. cannabina
and can tolerate severe acid, alkali, and salt stress. The findings have important theoretical
significance and a practical value for the efficient improvement of plant-microorganism
interactions in marginal land.

Keywords: Sesbania cannabina; rhizobia; isolation and identification; stress tolerance; marginal
land
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Figure 1  Phenotypic characters of rhizobial single

colony on YMA medium.
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Figure 2 Phylogenetic tree of ZK1" based on 16S rRNA gene sequence.
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F1 BEHRZK1TEEBHE

Table I Genomic characteristics of strain ZK1"
Characteristics Value

Genome size (bp) 7 145 565

G+C content (%) 60.04
Chromosome 1

Plasmid 2

tRNA 54

rRNA 9

Coding sequence (CDS) 6929

201.77% . 204.65xF1 206.09x, G+C &35 HK
60.25%. 59.77%. 59.08%. K4 Fil i) 45 5
B, Btk ZK1T A 6 929 A4 ¥ 51 (coding
sequences, CDS), fI#F 54 1~ tRNA F19 /> rRNA.
PR BR ZK1T e RE R 4T 9) 15 ZE NCBI S
&, 345 BioProject &% 5 PRINA1202577,
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Figure 3 Genome and plasmid circular diagram of ZK1". A: Genome circular diagram; B: Plasmid 1 circular

diagram; C: Plasmid 2 circular diagram.
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Figure 4 Phylogenetic tree of ZK1" based on nod gene sequence. A: nodA gene; B: nodB gene; C: nodC gene.
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Figure 5 Phylogenetic tree of ZK 1" based on nifH gene sequence.
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Figure 6 Phylogenetic tree of ZK 1" based on whole genome sequence.
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Table 2 The ANI and dDDH values between strain ZK 1" and reference strains

Reference strains Accession No. ANI (%) dDDH (%)
Rhizobium sesbaniae ZK1" PRINA1202577 100.00 100.00
Rhizobium alamii GBV016" Ga0197670 101 87.73 38.00
Rhizobium viscosum LMG 164737 JADBEC010000000 88.00 37.80
Rhizobium mesosinicum CCBAU 250107 Ga0197323 1001 87.89 36.40
Rhizobium chutanense C5" NWSV01000000 80.04 25.30
Rhizobium fabae CCBAU 332027 RJJU0O1000000 80.04 25.20
Rhizobium pisi DSM 301327 RJJT00000000 80.10 25.10
Rhizobium changzhiense WYCCWR 112797 JABFCQ010000000 80.03 25.00
Rhizobium acidisoli FH23 CP034998 79.71 24.90
Rhizobium ecuadorense CNPSO 6717 LFIO01000000 79.43 24.90
Rhizobium sophorae CCBAU 03386" JABFCN010000000 79.44 24.80
Rhizobium hidalgonense FH14" NWSY00000000 79.59 24.80
Rhizobium gallicum R602sp" ARDC00000000 79.68 24.80
Rhizobium binae BLR195" CP071604 79.63 24.80
Rhizobium etli CFN 427 CP000133 79.84 24.70
Rhizobium esperanzae CNPSo 6687 MXPU01000000 79.78 24.60
Rhizobium aethiopicum HBR26" FMAJ00000000 79.68 24.60
Rhizobium bangladeshense BLR175" CP071612 79.68 24.50
Rhizobium mongolense subsp. mongolense USDA 18447 VISO00000000 77.61 22.70
Rhizobium yanglingense CCBAU 01603 JHUOO01000000 77.63 22.40
Rhizobium sullae WSM1592 CP104143 77.34 22.40
Rhizobium mongolense subsp. loessense CGMCC 1.34017 FMTMO00000000 77.46 22.30
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Figure 7  Stress tolerance evaluation of ZK1". A: Different NaCl concentrations; B: Different pH conditions.
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Figure 9 Growth-promoting effects of ZK1" inoculation on different sesbania materials. ns: No significant; *:
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