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(e 0yl b dg SR 00 NCBI ool o83l illai (9 555555 >
Genbank bp( (7) alos
0L946146.1 970 96.53% Bacillus cereus SF1038

Bacillus cereus strain SF1038 16S ribosomal RNA gene, partial sequence
GenBank: OL946146.1

LOCUS OL%46146 970 bp DNA linear BCT 04-JAN-2022

i

ccttttttta agcttttttg ttgaaacctt tttttaattg ggctcccccg gtcttttttt

61 tttaattttc tcctcgctcg gatgaacgct ggacggcgtg ccttattaca tgcaagtcga
121 gtgaaatgga ttaagagctt gctcttatga agttacgcgg cggaacgcgt gagtaatcac
181 gtgggtaacc ttcccataag acctgggata actccgggat aaccgggtgc taataccgga
241 taacattttg aaactgcatg gttcgaaatt gaaaggcggc ttcggctgtc acttatggat
301 ggacccgcgt cgcattagtt agttggtgag gtaacggctc accaaggcaa cgatgcgtag
361 ccgacctgag agggtgatcg gccacactgg tactgagaca cggcccagac tcgtatggga
421 ggcagcagta gggaatcttc cgcaatggac gaaagtctga cggagcaacg ccgcgtgagt
481 gatgatggct ttcgggtcgt aaacctctgt tgttagggaa gaacaactcc tagttgaata
541 agctggcacc ttgccggtac ctaaccagaa agccacggct aactacgtgc cagcagccgce
601 ggtaatacgt aggtggcaag cgttatccgg aattattggg cgtaaagcgt gcgcaggtgg
661 tttcctaagt ttgatgtgaa agcccacggc tcaaccgtgg agggtcattg gaaactggga
721 gacttgagtg cagaagagga aagtggaatt ccatgtgtag cggtgaaatg cgtagagata
781 tggaggaaca ccagtggcga aggcgacttt ctggtctgta actgacagtg aggcgcgaaa
841 gcgtggggag caaacaggat tagataccct ggtagtccac gccgtaaacg atgagtgcta
901 agtgttagag ggtttccgcc ctttagtgct gaagctaacg cataagcact ccgcctggat
961 acaccaacgg

//

o,leis L GenBank o ouiscud SF1038 a4y gu 0594 o )18 (L] Cgim o slaaslas as ol lis aslas o)zl
PH Jlsline (2alS .05ls Lawso (5 5busoumsl muasilSin 32,k 51 e yind POl j3 YL Ul OLIA6146.1 oo s
slssS adg gl ciduinel slaluails a4l balas ol (SIIFT 5 SsS ol5 aiile) Fige (I sloaswl adsi Lol on
ol ool Bacillus cereus sas5 4y sleie SF1038 a5 55wl SV plolil wS o bod jeedilaie i)

yeiS S bl jo b (65,0liS sarwg 5 oleand GloogS a4 Sl rals Sz jo wlul W iogs

&l
Acevedo, E., Galindo-Castafieda, T., Prada, F., Navia, M., & Romero, H. M. (2014). Phosphate-solubilizing
microorganisms associated with the rhizosphere of oil palm (Elaeis guineensis Jacg.) in Colombia. Applied
Soil Ecology, 80, 26-33.
Alikhani, H. A., Saleh-Rastin, N., & Antoun, H. (2018). Phosphate solubilization activity of rhizobia native to
Iranian soils. Plant and Soil, 287(1-2), 35-41.

Behera, B. C., Yadav, H., Singh, S. K., Mishra, R. R., Sethi, B. K., Dutta, S. K., & Thatoi, H. N. (2017).
Phosphate solubilization and acid phosphatase activity of Serratia sp. isolated from mangrove soil of
Mahanadi river delta. Journal of Genetic Engineering and Biotechnology, 15(1), 169-178.



19™ Iranian Soil Science Congress, 16-18 September, 2025 VP 590 50 YY G YO (4l ol S pole 0,505 cruopd joi

Chen, Y., Rekha, P., Arun, A, Shen, F., Lai, W.-A., & Young, C. C. (2006). Phosphate solubilizing bacteria
from subtropical soil and their tricalcium phosphate solubilizing abilities. Applied Soil Ecology, 34(1), 33-
41.

Ghosh, R., Barman, S., Mukherjee, R., & Mandal, N. C. (2016). Role of phosphate solubilizing Burkholderia
spp. for successful colonization and growth promotion of Lycopodium cernuum L.(Lycopodiaceag) in
lateritic belt of Birbhum district of West Bengal, India. Microbiological research, 183, 80-91.

Gyaneshwar, P., Kumar, G. N., Parekh, L., & Poole, P. (2002). Role of soil microorganisms in improving P
nutrition of plants. Plant and soil, 245(1), 83-93.

Ilimer, P., & Schinner, F. (1995). Solubilization of inorganic calcium phosphates—solubilization mechanisms.
Soil Biology and Biochemistry, 27(3), 257-263.

Jeon, J.-S., Lee, S.-S., Kim, H.-Y., Ahn, T.-S., & Song, H.-G. (2003). Plant growth promotion in soil by some
inoculated microorganisms. Journal of Microbiology, 41(4), 271-276.

Liang, J.-L., Liu, J., Jia, P., Yang, T.-t., Zeng, Q.-w., Zhang, S.-c., . . . Li, J.-t. (2020). Novel phosphate-
solubilizing bacteria enhance soil phosphorus cycling following ecological restoration of land degraded by
mining. The ISME journal, 14(6), 1600-1613.

Pande, A., Kaushik, S., Pandey, P., & Negi, A. (2020). Isolation, characterization, and identification of
phosphate-solubilizing Burkholderia cepacia from the sweet corn cv. Golden Bantam rhizosphere soil and
effect on growth-promoting activities. International Journal of Vegetable Science, 26(6), 591-607.

Rezaei, H., Khormali, F., Dordipour, E., & Gharanjik, K. (2019). Phosphorus fractions and availability in
calcareous soils of Northern Iran. Journal of Agricultural Science and Technology, 21(3), 585-598.

Rodriguez, H., & Fraga, R. (1999). Phosphate solubilizing bacteria and their role in plant growth promotion.
Biotechnology advances, 17(4-5), 319-339.

Sharma, S. B., Sayyed, R. Z., Trivedi, M. H., & Gobi, T. A. (2013). Phosphate solubilizing microbes:
Sustainable approach for managing phosphorus deficiency in agricultural soils. SpringerPlus, 2(1), Article
587.

Vazquez, P., Holguin, G., Puente, M., Lopez-Cortes, A., & Bashan, Y. (2000). Phosphate-solubilizing
microorganisms associated with the rhizosphere of mangroves in a semiarid coastal lagoon. Biology and
Fertility of Soils, 30(5-6), 460-468.

Vessey, J. K. (2003). Plant growth promoting rhizobacteria as biofertilizers. Plant and soil, 255(2), 571-586.

Xiang, W.-l,, Liang, H.-z., Liu, S., Luo, F., Tang, J., Li, M.-y., & Che, Z.-m. (2011). Isolation and
performance evaluation of halotolerant phosphate solubilizing bacteria from the rhizospheric soils of
historic Dagong Brine Well in China. World Journal of Microbiology and Biotechnology, 27(11), 2629-
2637.

Zahedi, H., Noormohammadi, G., Shirani-Rad, A. H., & Habibi, D. (2016). Screening of phosphate
solubilizing bacteria in the rhizosphere of cereal crops in calcareous soils of Iran. Soil Science and Plant
Nutrition, 62(4), 339-347.

Evaluation and Molecular Identification of Phosphate-Solubilizing Bacteria (PSB) in Soils of Southern
Fars Province, Iran

Seyed Hassan Tafaroji
Department of Agriculture, Payame Noor University (PNU), P.O.Box 19395-4697, Tehran, Iran

Abstract

The limited bioavailability of phosphorus in calcareous soils poses a major challenge to sustainable agriculture in
arid regions of Iran. This study aimed to identify indigenous phosphate-solubilizing bacteria (PSB) in southern
Fars Province. Following preliminary screening of 13 isolates based on qualitative phosphate solubilization index
(PSI), nine selected isolates were evaluated in PKV liquid medium containing tricalcium phosphate. Quantitative
results at 72 hours revealed that isolate SF1038 demonstrated superior performance, releasing 401.67 mg L™
soluble phosphorus while reducing pH to 3.80. Molecular identification through 16S rRNA gene sequencing (970
bp fragment) confirmed 96.53% similarity to Bacillus cereus, with GenBank accession number OL946146.1. A
significant negative correlation (r < -0.95) between pH reduction and phosphorus concentration confirmed the
pivotal role of acidification in phosphate dissolution. This study demonstrates the biotechnological potential of
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indigenous Bacillus cereus strains for phosphate solubilization in calcareous soils of southern Iran, supporting
their application in developing region-specific biofertilizers for arid ecosystems.

Keywords: Bacillus cereus, Biofertilizer, Calcareous soil, Fars Province, Phosphate solubilization



