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Table 3. Mean comparison for effect of microbial inoculation on phosphorous fractions

Treatment SOP NOP MOP OCC-P Fe-P Al-P Cayo-P Cas-P Cax-P Olsen-P

Control 288.46a 74.53d 258.5d 7.85a 9.10a 32.89a 388.43a 127.80a 57.80c  14.98d
Bacteria 229.60b 86.71c 268.8c 5.17b 9.02a 33.51la 281.79c¢ 64.13b 81.83b 25.97c
Fungus 154.52c 108.52b 288.0b 4.96b 8.84a 33.5la 320.45b 62.57b 68.21b  30.14b
Bac+Fung 128.53c 129.5a 308.4a 5.28b 9.02a 32.71a 269.91b 2451c 67.47b 34.02a
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Means with the same letter are not significantly different by Tukey test (p=<<0.05).
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Figure 5. Mean comparison of treatments effect on mineral phosphorous fractions
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Table 4. Pearson correlation coefficients between mineral and organic phosphorous fractions (A)

Olsen-P  Ca,-P  Cag-P Cap-P Al Fe OCC-pP MOP NOP SOP
Olsen-P 1 0.48* -0.97** -0.86** 0.05 -0.18  -0.68** 0.91** 0.92** -0.93**
Ca,-P 1 -0.50* -0.74** 0.38 -0.07 -0.55* 0.07 0.08 -0.21
Cag-P 1 0.93**  -0.01 0.15 0.66**  -0.88**  -0.89** 0.88**
Cayo-P 1 -0.07 0.08 0.68**  -0.69**  -0.69** 0.70**
Al 1 0.10 0.07 -0.17 -0.16 0.04
Fe 1 0.04 -0.10 -0.12 0.11
OCC-P 1 -0.51* -0.52* 0.64**
MOP 1 0.99** -0.94**
NOP 1 -0.94**
SOP 1
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Tabled. Pearson correlation coefficients between mineral and organic phosphorous fractions and some soil

properties (B)
pH AIK MBP MBC P-Uptake
Olsen-P -0.97** 0.87** 0.98** 0.73** 0.93**
Ca,-P -0.47* 0.03 0.46* 0.32 0.24
Cas-P 0.95** -0.77** -0.98** -0.74** -0.94**
Caio-P 0.86** -0.56** -0.91** -0.68** -0.81**
Al-P -0.16 -0.03 -0.02 -0.13 -0.17
Fe-P 0.11 -0.16 -0.12 -0.08 -0.17
OCcC-P 0.68** -0.39 -0.67** -0.69** -0.61**
MOP -0.87** 0.91** 0.91** 0.68** 0.96**
NOP -0.87** 0.93** 0.91** 0.54** 0.94**
SOP 0.90** -0.90** -0.90** -0.75** -0.90**
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Abstract

The present study was performed in order to investigate the effect of plant growth
promoting microorganisms on distribution of phosphorus forms in a calcareous soil
under maize (Zea mays L.) cultivation and to evaluate these forms relationship with soil
microbial characteristics. The experiment was carried out as a completely randomized
design including control (without microbial inoculation), soil inoculation with
Staphylococcus hominis and Brevundimonas sp., Piriformospora indica and mixture of
fungus and bacteria treatments at five replications under greenhouse conditions. Maize
seeds were planted in 3 kg pots and different forms of mineral and organic phosphorus,
some microbial characteristics (microbial biomass carbon and phosphorus and
phosphatase activity) and the phosphorus uptake in the plant were measured after three
months of cultivation. The results illustrated the influence of microbial inoculation on
mineral and organic forms of phosphorus as well as phosphorus uptake in the plant. The
decreasing order of phosphorus mineral components was as Caio-P> Cag-P> Cay-P> Al-
P> Olsen-P> Fe-P> OCC-P in the control soil and this trend obtained as Caio-P> Cay-
P> Olsen-P> Al- P> Cag-P> Fe-P> OCC-P in the soil containing a mixture of microbes.
Available phosphorus components, including Olson-P, dicalcium phosphate, and
relatively stable and unstable organic phosphorus had positive and significant
correlation with phosphorus uptake by the plant. There was a positive correlation
between extracted Olsen- phosphorus and microbial phosphorus and carbon biomass,
and alkaline phosphatase activity. In general, the results showed the positive influence
of microbial inoculation, especially fungal and bacterial mixture, on the enhancement
of phosphorus availability for the plant. The highest values of extracted phosphorus by
Olsen method and phosphorus uptake by plant were found at 34.02 mg kg and 11.52
mg pot™, respectively, in the mixture of fungi and bacteria treatment with significant
difference (p < 0.05) compared to other treatments.

Keywords: Dicalcium phosphate, Inoculation, Microbial biomass phosphorus, Organic phosphorus,
Phosphatase.
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