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Isolation and characteristics of two Bacillus spp. from the
rhizosphere of Lactuca sativa
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Abstract: [Objective] To isolating the Bacillus strains from the rhizosphere of Lactuca sativa, which
have a variety of biological characteristics, the growth-promoting ability and effects of biocontrol.
[Methods] In the study, high-temperature method was used to separate Bacillus spp.. The strains
were identified according to morphological characteristics, physiological and biochemical responses,
16S rRNA and gyrB gene analysis. The phosphate solubilization, ITAA syntheses, siderophore
syntheses, the inhibition against the plant pathogenic fungis of two strains were studied. Planted the
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lettuce seeds soaked with the suspension liquid of two strains, and evaluated the effects of the
growth-promoting after 30 days. Using the strain WXD 3-2 treated with wheat, evaluated the effects
of inoculum concentrations of WXD 3-2. [Results] The strain WXD 3-1 was identified as Bacillus
megaterium and WXD 3-2 was confirmed as Bacillus subtilis. Two strains had phosphate
solubilization, IAA syntheses, siderophore syntheses, and the growth-promoting ability. The strain
WXD 3-2 could inhibit varieties of plant pathogenic fungis. The height of the lettuce, the width of
leaves, the fresh weights, and the dry weights were increased 21.51% and 8.88%, 31.93% and
14.51%, 41.30% and 13.58%, 42.76% and 26.35% compared with control. The results showed that
the strain WXD 3-2 could reduce wheat root rot disease and wheat root lesion. [Conclusion] Two
strains had phosphate solubilization, IAA syntheses, siderophore syntheses, and growth promotion
ability. The strain WXD 3-2 had effects of biocontrol.
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Note: Numbers at each branch points indicate the percentage supported by bootstrap (%); those in parentheses are the GenBank accession
number. Bar 0.005 represents sequence divergence.
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Figure 2 Phylogenetic tree of isolates derived from gyrB gene sequences
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Note: Numbers at each branch points indicate the percentage supported by bootstrap (%); those in parentheses are the GenBank accession
number. Bar 0.05 represents sequence divergence.
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Figure 6 Antagonism of strain WXD 3-2 against pathogenic fungi
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Note A: Rhizoctonia solani; B: Fusarium oxysporum; C: Botrytis cinerea; D: Fusarium moniliforme; E: Sclerotinia sclerotiorum; F:
Cytospora chrysosperma; G: Fusarium graminearum; H: Alternaria solani; I: Pyricularia oryzae; J: Cochliobolus sativus.
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Table 1 Growth promotion of lettuce by inoculation different strains

CK CK CK CK
Plant Increase rate Width Increase rate Fresh Increase rate Dry Increase rate
Treatment height compared of leaf compared weight compared weight compared
(cm) with CK (cm) with CK (g) with CK (g) with CK
(%) (%) (%) (%)

CK 21.90£1.79¢ 0 4.21+0.52b 0 1.87+0.20c 0 0.05+0.01b 0
+WXD 3-1 26.61+1.12a 21.51 5.324+0.36a 31.93 2.64+0.23a 41.30 0.07+0.01a 42.76
+WXD 3-2  23.84+1.36b 8.88 4.82+0.61a 14.51 2.12+0.22b 13.58 0.06+0.01a 26.35

P<0.05.

Note: Same denomitor in each transaction indicates difference prominence, different denomitors indicate prominence level P<0.05.
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Figure 7 Effects of inoculum concentrations of WXD 3-2
on control of Cochliobolus sativus

A + WXD 3-2 B C CK.
Note: A: Cochliobolus sativus + Strain WXD 3-2; B:
Cochliobolus sativus; C: CK.
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