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Screening and Identification of Cytobacillus oceanisedimins L.S-06
and Its Growth-promoting Effect on Plants
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WANG Cheng’, MEN Qing-yong’, LIU Kai", WANG Cheng-giang"”
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Abstract: Soil salinization in China is becoming increasingly severe, significantly inhibiting the growth and development of
crops such as wheat and cucumber. Biological improvement methods, characterized by low cost, notable effectiveness, and
environmental friendliness, have emerged as effective approaches to ameliorate saline-alkali soils. Plant growth-promoting
rhizobacteria (PGPR) play a crucial role in improving salinized soil and hold substantial research value. This study screens a
multi-functional salt-tolerant Bacillus 1S-06 from saline soil, which is preliminarily identified as Cytobacillus
oceanisedimins through physiological function and 16S rDNA sequence analysis. LS-06 can grow under high salt condition
of up to 13% NaCl, and also exhibits the functions of dissolving potassium, fixing nitrogen and degrading casein. Pot
experiments reveal that LS-06 promotes the growth of wheat and cucumber under saline conditions. Under high salt
conditions, after 12 days of pot culture, wheat treated with strain LS-06 show increases in the plant height, aboveground
fresh weight, aboveground dry weight, underground fresh weight, and underground dry weight by 99.2%, 80.2%, 82.3%,
72.1% and 35.7%, respectively. Strain LS-06 also displays a growth-promoting effect on cucumber under high-salt
conditions. After 16 days of pot culture, cucumber seedlings treated with LS-06 exhibit increases in the plant height,
aboveground fresh weight, aboveground dry weight, underground fresh weight, and underground dry weight by 20.3%,
30.2%, 28.3%, 31.9% and 15.9%, respectively. In summary, LS-06 demonstrates valuable potential in enhancing salt
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tolerance and promoting the growth of wheat and cucumber, thereby providing strain resources for saline-alkali soil

improvement and sustainable agricultural development.

Keywords: Saline-alkali soil; wheat; cucumber; plant growth-promoting rhizobacteria; Bacillus
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Table 1 Validation of growth-promoting functions of strains
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Identification of growth-promoting function of strains
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Fig. 1 Colony morphology of strains
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Table 2 Salt tolerance of strain
[ELZE 5% 7% 9% 11%
Strain number LB LB LB LB
LS-01 ++++ +++ +
LS-02 e -+ +
LS-03 - - 4+
LS-04 - - ++ +
LS-05 -+ -+ -+ +
LS-06 ++++ -+ ++ +
LS-07 e - -+ +
Vs BN, 7 IR, RS R K AR
Note: “-” indicates no growth, “+” indicates growth, and the more “+” indicates the better colony growth.
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ol fRA ML RE /1 (i 2)

2 BB EARA B R UR
Fig. 2 Phosphorus dissolving and solubilizing effects of
somg strains
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Fig. 3 Potassium-releasing effect of some strains
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Fig. 4 Nitrogen fixation effect of some strains
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Fig. 5 Casein degradation effect fo some strains
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Fig. 6 Cellulose degradation effect of some strains
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Fig. 7 Identification of salt tolerance of strain LS-06
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Fig. 8 Spore staining results
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Cytobacillus dafuensis FIAT 25496 (KY038814)
—35': Cytobacillus massiliigabonensis Marseille P2639T (LT598571)
20 Cytobacillus eiseniae A1-2" (HM035089)
25| —57: Cytobacillus purgationiresistens DS22T (FR666703)
o1 Cytobacillus depressus BZ1T (KP259553)
Bacillus yapensis XXST-01T (MK243676)

31

Cytobacillus gottheilii °C
 — “ytobacillus gottheilii WCC 45857 (FN995266

tool—— Bacillus mesophilum IITR-54T (IN210567)

— LS06
(T E— Cytobacillus oceanisediminis H2T (GQ292772)

Bacillus mediterraneensis Marseille-P2384T (LT161888)

97 ——— Mesobacillus subterraneus COOI3BT (AY6726380)
100 —: Mesobacillus thioparans BMP-1T (DQ371431)
64 Mesobacillus jeotgali YKJ-10T (AF221061)
(&9 LS-06 EHKiEEF L EH U
Fig. 9 Evolutionary tree of genetic identification of LS-06
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Fig. 10 Growth promotion effect of strain LS-06 on wheat

TE: AFIB S 12 dToHh CK AL A # CK AN LS06 2L /NI Py, VS8 LS-06 F) 748 A2 47068 157 o T AR VAR o 81 e ) 9 20 JEE
(TE#h CKAL A 1 CK AL , HIRINBK LS06 /N2 S (K1 i S AR 20 3R T 8 CKIIMR R AR K. C 9 3-12 d B AL/ ki
S50 DAVNEAEKE 12 A0, o CK AL A #h CKALFTLS06 4L /NE [fith b T 45 5L

Note: A and B are the 12 d wheat photos of CK group without salt, CK group with salt and LS06 group. The pot biomass of strain LS-
06 added is higher than that of the two control groups without adding strain(CK group without salt and CK group with salt). The plant
height and root length of wheat seedlings with strain LS06 are higher than those with salt CK. C is the results of wheat plant height in 3 to
12 d groups. D is the above-ground dry and fresh weight results of wheat in groups CK without salt, CK with salt and LS06 after growing to
12 days.

2.6 EIPKLS-06 FUENZ KR EMRNE F4ARIEK T 9.9%, fEEH 8 dIT K T 17.1%,
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FIPTER e A T AR S0 . FE MR = 5 T, YLS-06 5 16.6%(P<<0.05) (E 11C).

YCK AHLG : 7E2E 4 AP IR T 9.5%, 7E 28 8 d IR 4 e NAE K 2 16 d I, 2 790 & YCK 41 .

KT 20.6%, FEE 12 dHEK T 182%, %58 16d  YLS-06 41 .CK 4 A1 LS-06 455 JIK [ s b Al b~

PG T 20.3%(P<0.05):LS-06 5 CKAHEL : /£ i H . YLS-06 205 YCK 4AH EL - by | fif =
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Fig. 11 Growth promotion effect of strain L.S-06 on cucumber
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YLS-06 group and LS-06 group with strain LS-06 is higher than that of the two control groups without strain (YCK group and CK group).
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group, YLS-06 group, CK group and LS-06 group when cucumber grows to 16 days.
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