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Diversity and isolation of potassium solubilizing bacteria in tobacco
rhizosphere soils
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Institute of Chinese Academy of Agricultural Sciences, Qingdao 266101, China; 2. Bijie Tobacco Corporation, Bijie 551700, China;
3. Shandong Corporation of China National Tobacco Corp, Jinan 250000, China)

Abstract The concentration of soluble K in soils is usually very low which implies that a higher proportion of soil K occurs as
insoluble rock, minerals and other deposits. K solubilizing bacteria have been noted to dissolve K from insoluble minerals, increase
available K content in soils and stimulate plant growth. Application of K solubilizing bacteria may relieve K fertilizer shortage in
China. In this research, K solubilizing bacteria were isolated in selective medium from tobacco rhizosphere soils sampled from
tobacco areas in Sichuan, Hubei and Shangdong Provinces, and the diversity of the bacteria isolates analyzed using the 16S rDNA
sequence. 27 K solubilizing bacteria strains were isolated and all the isolated bacteria strains solubilized powdered feldspar in solid
and liquid media. The range of the zone of solubilization diameter formed by the strains was 0.11~0.30 cm on the agar medium. All
the strains were able to release K (0.59~4.40 mg-L™' K of the fermentation broth) and plant-promoting effects (plant height and
longest leaf length respectively increased by 0.97%~38.64% and 4.40%~31.02%). Strains XF11, GM2, JM19 and GL7 were
high-efficient strains for K release and plant growth promotion and had high application potential. The strains were identified through
comparisons of 16S ribosomal DNA sequences. There were 85.18% Gammaproteo-bacteria, 3.70% Alphaproteo-bacteria, 3.70%

Betaproteo-bacteria, 3.70% Actins-bacteria and 3.70% Bacteroidetes. Among the isolated strains, the dominant bacteria were the
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strains for the genera Klebsiella bacteria in tobacco rhizosphere soil. Further studies were necessary into the effects of the bacterial
strains on mobilizing K-bearing minerals under field conditions.

Key words Tobacco, Rhizosphere, K-solubilizing bacteria, Diversity, Growth promotion
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Table 1 Some physicochemical properties of the experimental soils
Sampling Elevation Soil type Organic matter Available P Available K Alkali-hydrolysis N pH
site (m) P (gkg) (mgkg ™) (mg'kg ) (mg'kg )
Gulin 920 Yellow soil 21.2 1.35 45.63 132.71 6.5
Jimo 30 Brown Soil 12.0 3.52 62.35 103.56 5.8

Xianfeng 850 Yellow brown soil 17.1 3.10 96.80 119.00 6.8
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Fig. 1 In vitro potassium solubilities of different strains of K solubilizing bacteria isolated from tobacco rhizosphere soil
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Fig. 2 Potassium releasing ability of different strains of K solubilizing bacteria isolated from tobacco rhizosphere soil
, 27 2 HBEERERMRIIENHEAERRZLETSN
5 ( 2 3) 23 Table 2 Phylogenetic analysis of K solubilizing bacteria
’ Y isolated from tobacco rhizosphere soil
, 85.19%, 4 ( )
. Closest strain Sequence
B Genus Strain (accession no.) similarity (%)
18 (66.67%) Klebsiella  GL4 K. variicola (NR_025635) 100
. GL6 K. variicola (CP001891) 99
(Klebsiella) , 16S rDNA GLY K. variicola (HQ407252) 99
98%~100% M2 K. variicola (HQ259961) 99
’ M3 K. variicola (HQ259961) 99
(14.81%) (Enterobacter) IM5 K variicola (HQ259961) 99
2 IM10 K. variicola (HQ259961) 99
IM12 K. variicola (HQ259961) 99
2.4 IM13 K. variicola (HQ407252) 99
( 4) IM14 K. variicola (HQ259961) 98
’ IM16 K. variicola (HQ259961) 99
XF4 K. variicola (CP001891) 99
20 d , , 0.97%~ XF6 K. variicola (JF690980) 100
XF7 K. variicola (CP001891) 99
38.64%, 4.40%~31.02%, XF9 K. variicola (CPO01891) 99
XF11 , XF11 K. variicola (HQ259961) 99
o o XF13 K. variicola (HQ259961) 99
38.64% 31.02 A)’ GM2  IM19 XF16 K. variicola (HQ259961) 99
GL7 Enterobacter ~ GL7 E. cloacae (JF772064) 99
IM11 E. cloacae (JF772064) 99
3 'Tj'i/e 5 %i’t\. XF2 E. asburiae (HQ455820) 99
XF15 E. aerogenes (EU855208) 99
Pantoea GL10 P agglomerans (AM184264) 99
Agrobacterium GL11  A. tumefaciens (FN433082) 99
3] Microbacterium JM17 M. foliorum (EU714341) 100
’ Burkholderia GL13 B. cepacia (FN178432) 100
Myroides IM19 M. odoratimimus (GU186112) 99
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Fig. 3 Phylogenetic tree of K solubilizing bacteria isolated from tobacco rhizosphere soil based on 16S rDNA sequences
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Fig. 4 Effect of different strains of K solubilizing bacteria isolated from tobacco rhizosphere soil on growth of tobacco
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