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Growth promotion of sugarcane by phosphate solubilizing bacteria
in green house condition
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ABSTRACT: Current exploitation of microbial activities as a biofertilizer for development of sustainable of
agriculture has much attracted. Phosphate solubilizing bacteria is one of interesting microorganism since insoluble
form of phosphate can be converted in to soluble form by this bacteria. Therefore, this study aimed to isolate and
screen for phosphate solubilizing bacteria (PSB) that has high phosphate solubilizing activity from rhisospheric soil
of sugarcane planted in farmer fields in Northeastern of Thailand, and examine for the effects of PSB on the growth
of sugarcane in green house condition. The results showed that 19 isolates were obtained. Among of there, 4 isolates
of PSB, NR-KKU-5-3, UT-KKU-10, UT-KKU-26 and KK-KKU-32 exhibited high phosphate solubilizing activity
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at concentration from 179 to 196 pg/ml. Phylogenetic analysis, based on 16S rDNA gene sequence from these
four bacterial isolates indicated that these bacterial isolates were mostly correlated to Bacillus megaterium SMS3,
B. stratosphericus GD65, B. aryabhattai MDSR11, and B. altitudinis DYJKS-5, respectively. Screening for the
effective of PSB on the growth promotion of sugarcane under greenhouse condition showed that all plant growth
parameters and the accumulation of major plant nutrient (Total P) in the shoot of sugarcane inoculated with various
different of PSB were significantly higher than those from uninoculated plant (control). Among of the treatments
inoculated with PSB, B. aryabhattai UT-KKU-26 was the best isolate as plant growth promotor and suitable for
developing as biofertilizer for production of sugarcane in the future.

Keywords: Bacillus, Growth, Phosphate solubilizing bacteria, Sugarcane
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Table 1 The chemical properties of the soil collected from farmer’s field of sugarcane plantation.

Collected sample sites pH OM (%)
Kaeng Sanam Nang District 7.32 0847
Nakhonratchasima povince

Khonkaen District 7.29 0.287
Khonkaen povince

Kumphawapi District 6.07  0.971

Udon povince

0.0183

0.0525

Total N (%) P (mg/kg) K (ppm) Ca (ppm) Na (ppm)
0.0463

157.09 51.81 1537 50.85
78.67 32.38 279 48.29
285.71 73.09 1123 45.30

98[_

100

Salmonella enleric 8353 {JN118543.7)

NR-KKU-5-3

UT-KKU-10

Bacillus megaterium SMS3 (JN106416.1)

- Bacillus thuringiensis AIMST KBT14-X (JNO36714.1)
- UT-KKLU-26
| 30 43

Bacilius aryabhattai MDSR11 (JN135237.1)

Bacilius aryabhattai AIMST Ngse11 (JF339025.1)

|7 Bacilius sublilis B1U/M (GUT23510.1)
35

- Bacillus megaterium F46 (HQBAT252.1)
KK-KKU-32

- Bacillus altitudinis DYJKS-5 (HQB843847.1)

Bacilius pumilus LD-b1 (JF932295.1)

- Bacillus safensis HNS004 (JN128238.1)

L Bacillus stratosphericus GDES (HQBSTTS5.1)

Figure 1 Phylogenetic analysis based on 16S rDNA sequence available from GenBank (NCBI) (accession

numbers are given in parentheses) was constructed. Distances (distance options according to the

Kimura 2-parameter method) and clustering with the neighbor-joining method.
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Figure 2 Phosphate solubilizing activity (in vitro) from phosphate solubilizing bacteria isolated from rhizospheric

soil of sugarcane.

Table 2 Growth parameter and P accumulation in shoot of sugarcane inoculated with different PSB species.

. Shoot Root

Height - - - - Total P
Treatments Fresh weight Dry weight Fresh weight Dry weight

(cm) (mg/100 g plant)

(9) (9) (9) (9)

Control 4393°  13787° 26.71° 236.40° 43.02° 0.056 “
Rock Phosphate (RP) 4853  191.25" 37.85° 285.60 58.61 *° 0.062
B. stratosphericus UT-KKU-10 45.03° 17726 36.86 303.97° 62.22 % 0.057 *
B. aryabhattai UT-KKU-26 45579  153.09% 26.69 ¢ 308.64 ° 62.62 % 0.060
B. altitudiinis KK-KKU-32 47.47° 19261 37.90° 259.87 4936 0.054 °
B. megaterium NR-KKU-5-3 46.40°  148.48° 31.26 298.15° 60.90 *° 0.062
B. stratosphericus UT-KKU-10+RP  54.97*  208.28 " 42.03% 287.20 % 57.87 *° 0.069
B. aryabhattai UT-KKU-26+RP 64.70°  240.15° 47.97° 317.24° 65.77 % 0.075°
B. altitudinis KK-KKU-32+RP 64.47°  206.66° 4219% 296.61% 62.18%° 0.067 ™
B. megaterium NR-KKU-5-3+RP ~ 57.00°  206.63" 4061° 318.37° 66.72° 0.071%

Mean values sharing the same letter in the same column do not differ significantly at P<0.05, according to DMRT test

Table 3 Analysis of variance (ANOVA)

Shoot Root

s of Height Fresh weight Dry weight  Fresh weight Dry weight Total P

* (cm) @ @ @) (@  (mg/100 g plant
Rep 2 6.332 379.74 6.64 1294.33 51.241 3.233
Tmt 9 189.686  3078.55 144121 1997.35 ns 164.066 ns  1.484°
Error 18 16.399 199.31 13.446 1290.39 92.059 1.531
Total 29
CV (%) 7.82 7.58 9.91 12.34 16.28 6.19

" = significant (at P<0.05) ns = non- significant
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