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Abstract

BACKGROUND: Salinity is one of the major limiting
factors in agriculture that affect the growth and productivity
of crops. It is economically difficult to artificially purify the
soil affected by salt. Therefore, the use of plant growth-
promoting bacteria (PGPB) in an effort to reduce stress
caused by salt is emerging as a cost-effective and environ-
ment-friendly method. In this study, the purpose was to
isolate the salt-tolerant bacteria from the rhizosphere soil
and identify their ability to promote plant growth under salt
stress condition.

METHODS AND RESULTS: The isolates KST-1, KST-2,
AST-3, and AST-4 that showed plant growth-promoting
activity for barley in salt conditions were close to Bacillus
cereus (KST-1, KST-2, and AST-4) and Bacillus thur-
ingiensis (AST-3) and showed high salt tolerance up to 7%
of additional NaCl to the media. When inoculated to barley,
the strains had only minor effect on the length of the barley.
However, the concentrations of chlorophyll in the barley
leaves were found to be higher from the bacteria-inocula-
ted pots than those from the uninoculated control. In par-
ticular, the chlorophyll concentration in Bacillus cereus
AST-4 experiment was 5.45 times higher than that of the
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uninoculated control under the same experimental con-
dition.

CONCLUSION(S): The isolated salt-tolerant bacteria were
found to influence on chlorophyll concentration of the
barley. As represented by the strain AST-4, microbes may
suggest a cost-effective and environmentally benign me-
thod to alleviate salt stress of crops cultivated in salt-
accumulated soils such as reclaimed lands.

Key words: Bacillus cereus, Bacillus thuringiensis, Plant
growth-promoting bacteria, Salt stress, Salt-tolerant bac-
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Bacillus cereus DCRUST BT FM-1 (KR997570)

23
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0.01

Bacillus cereus RA13 (KU588398)

Bacillus cereus SPD5 (KF878385)

Fig. 1. Phylogenetic tree of the salt-tolerant bacterial isolates constructed by the
Neighbor-Joining method based on partial nucleotide sequences of 16S rRNA genes.
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Fig. 2. Growth curves of the bacterial isolates of (A) KST-1, (B) KST-2, (C) AST-3, (D) AST-4
according to the salt concentrations (additional 0, 1, 4, and 7% NaCl).
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Fig. 3. Concentrations of IAA produced in the bacterial
cultures incubated in L-tryptophan-added media with or
without (w/o) barley.

= H 4o)7} 4.36+£1.40 cmE G Bkl Fudny =
7] del7} @8] FolE& AL ERISITE 12y B cereus
KST-15 %538t 559 Zo|7} 4.73+0.90 cm, B. cereus
KST-22& AFS EF Zol7b 4.54+1.09
thuringiensis AST-3& & EZEC Hol7b 4.29+1.26
cm, B. cereus AST-4& FEE HF0| o7} 4.55+1.46
cm, 4 75 Tt AEeE 25 Zol7) 4534151 cm
2, gz Folulst 2lo]E HolA| AttHFig. 5). wHebA
4 75 BT QER ] do] Al fenlgt s v
A k- o7 gt

Fhd 4 e YR oo 952(chlorophyll) 3
< S7M 7 tHFig. 6). Eoel NaCls AH2[shA & 94
1) F 984 FEv 172 mg/g, NaCl H2jeh Eoko
A A U2 F 954 FEE 1.5 mg/glE 575

cm, B

of

O

Fig. 4. Repeated pot experiment for barley growth in
high salt condition (4%) with addition of the salt-tolerant
bacterial isolates.
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bacterial ~strains. Error bars represent standard
deviation values of triplicate measurements.
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leaves grown under high salt condition with or without
addition of the salt-tolerant bacterial strains. Error bars
represent standard deviation values from triplicate
measurements.
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