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Table 1. The values of different forms of phosphorus in studied soils

Soil number O-P  Olsen-P Cax-P Cag-P Al-P Fe-p  CawP Pt
(mg kg™)

S 519 23 13 79 86 41 541 1420
Sz 475 14 6 86 43 31 625 1288
Ss 530 42 18 217 105 70 179 1387
S4 439 22 13 180 187 32 449 1398
Ss 468 19 11 122 124 12 630 1310
Se 532 16 11 211 132 63 555 1630
S; 426 22 15 164 83 74 630 1486
Se 373 14 6.4 9.4 33 80 471 1078
So 446 28 14 41 118 36 440 1144
S1o 576 18 7 41 47 52 692 1365
Su 336 11 43 125 21 453 1000
Si 428 15 9 135 107 77 555 1310
S13 404 11 14 59 68 30 493 1144
Su 404 12 8.3 81 31 65 449 1354
Sis 576 61 33 173 57 26 524 1321

Fe- 3 puiwogd] Slawd Al-P clind pndS 60 2P tlind 0undSLST Cag-P 1ol CareP wsliwl 6 ,and Olsen-P ¢ JT a5 O-P ¢ JS jaus Py
ool olaws P

Py: total phosphorus, O-P: organic phosphorus, Olsen-P: available phosphorus, Cay,-P: apatite, Cas-P: octa-calcium phosphate, Ca,-P: di-calcium

phosphate, Al-P: aluminum bound phosphorus, Fe-P: iron bound phosphorus.
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Table 2. Some physical and chemical of the studied soil

Sampling location pH  silt clay texture CEC 0oC CCE ACCE
/. (cmol kg™ /.
Rahdaneh 7.7 20 17 loam 26 0 0.6 6.2 4.3

Jb aedS Sy S ACCE ¢ JT 03,5 OC ¢ Jsleo el &l S (CCE ¢ S35 Jobs o s CEC
CEC: Cation-exchange capacity, CCE: CaCOjs equivalent, OC: organic matter, ACCE: CaCOjzactive
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Table 3. Analysis of variance for P-Olsen and various phosphorus form in soil

Source of of Mean square

variation Olsen-P O-P Ca-P Cas-P Al-P Fe-P Cayo-P
Treatment 1 1115*%*  903188**  864** 1031**  51.71**  142.80"  42262**
Time 3 1739**  73664**  1961**  4584** 2.23m™ 89 ns 611197**
treatment*time 3 520**  115032**  511** 519** 6.54** 16.91"  29021**
Error 40 22.7 2150 35 49 1.2 148 1801
cVv 15 13 10 11 12 7.6 7.2

weoyd gy 5 S gl ;0 g ol a9 T NS

ns, * and **: not significant, significant at P < 0.05, and significant at P < 0.01, respectively.
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Figure 1. Mean comparison of the effect of treatment type and incubation period on the amount of Olsen-P Soil
C and B, respectively control and bacteria treatment.
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Figure 2. Mean comparison of the effect of treatment type and incubation period on the amount of organic
phosphorus soil
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Means followed by the same superscript letters are not significant different according to Duncan’s multiple range test at p < 0.05
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Figure 6. Relative distribution of phosphorus forms from continuous extraction in soil treatment with bacteria at
different incubation periods.
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Table 4. Simple correlation coefficient (r) between different forms of phosphorus in treatment of control and

bacteria
thr‘;f‘s’horus P-0 Cap-P Cas-P Al-P Fe-P Cay-P
Olsen-P 0.84% 0.84%* 2038 0.80% 0.68 -047
Cayo-P 0.82* 0.30 0.80* -0.11 -0.23
Fe-P 0.59 0.92%* 0.54 0.59
Al-P 0.57 0.82* -0.62
Cag-P 0.35 -0.40
Cap-P 0.89%*

*and **: significant at p<0.05, and significant at p<0.01, respectively.
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Effect of Phosphate-Solubilizing Bacteria (PSB) on Distribution of
Phosphorus Forms in a Calcareous Soil
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Abstract

Recognition of the distribution of various phosphorus forms influenced the activity of microorganisms
in soil is essential for better understanding of their capacity to maintain and provide phosphorus for
plants. In this study to investigate the role of phosphate solubilizing bacteria (PSB) in the distribution
of different forms of soil phosphorus, a surface soil sample (0-30 cm) were selected in West
Azarbaijan with a loamy texture, Belongs to the Typic clacixerpts subgroup. An experiment was
conducted as a factorial in a completely randomized design with two factors: Microbial treatments
(control (no inoculation) and bacterial strains (Pseudomonas fluorescens and Bacillus megaterium)
and sampling time (0, 7, 21, 45 days) in six replications. Soil samples were incubated at 28 ° C for a
period of 45 days. Then, different forms of inorganic phosphorus, organic phosphorus and Olsen
phosphorus were determined by sequential extraction method. Soil pH value 7.7, Clay soil tested 17%
and activated calcium carbonate in soil 3.5%. Caio-P formed was 45% of total phosphorus in the soil
and indicates its importance in the calcareous soil. The results showed that the bacterial treatment
caused significant changes in the amount of phosphorus, organic phosphorus and mineral phosphorus,
the amount of available phosphorus, organic phosphorus and mineral form (di-calcium phosphate
(Caz-P)) in bacterial inoculation compared to control treatment increased 66, 15 and 92%,
respectively. However, the octa-calcium phosphate (Cas-P) and apatite (Caio-P) forms in the treatment
of bacteria were reduced 13 and 5%, respectively. In addition, the Al -P form was increased 10%
compared to control in bacteria treatment. In the treatment of bacterial significant correlation
(r=0.84"") between P (Olsen-P) and (Cax-P, O-P, and Al-P) was present in the soil. The amount of
phosphorus in different forms in the treatment of bacteria was as O-P> Cajo-P> Cag-P> Olsen-P> Ca,-
P> AI-P at the end of incubation. The results showed that inoculation of bacterial, increase the
solubility of the available phosphorus forms in the soil.
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