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1- Phosphorus Maximum Buffering Capacity(PMBC)
2- sorption capacity

3- sorption intensity

4- Standard Phosphorus Requirement(SPR)
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Table 1- Some physical and chemical properties of the studied soils

A hed
S es o e P e e JoF s gisess o
S sand e S s F S Jus  %0rganic o q eqiioogsoily  Olsen-
Soil (%) gl EC(dS/m) Yeactive  Carbon P
No. ' %CaCOs  cacos (mg/kg

soil)
1 665 15 185 78 0875 13 5.92 0.662 835 475
2 505 19 305 72 149 6.75 3.04 4.09 25.04 12.25
3 345 21 445 766 0781 85 5.75 117 15.4 7.41
4 148 224 628 745 331 1825 7.8 0732 1354 8.38
5 365 23 405 75 0589 4045 1825 0540 1835 7.08
6 505 19 305 71 107 55 3.69 312 20.12 129

axllae 3,90 (LS 45 pandS WloyS 5 JTodle Bl 1,5 - Joun
Table 2- Efficiency of organic matter and calcium carbonate removal in studied soils

(%) S s (%) Jalao pds Sl )5
Organic carbon(%b) Equivalent calcium carbonate (%6)
S ol E-RESS I - Sds 5l o () Qi ylowst E-RESS JE-RENS RS (%) Gdo ylowst,
Soil lil Before After Removal efficiency Before After Removal efficiency
ot No. remove remove (%) remove remove (%)
1 0.662 0.025 96.2 13 1.25 90
2 4.09 0.90 78 6.25 15 76
3 1.17 0.04 96.6 8.5 0.5 94.1
4 0.732 0.078 89.3 18.25 3.05 83.3
5 0.540 0.04 925 40.45 10.02 75.2
6 3.12 0.84 73.1 55 0.5 90.9
Mean .St 1.72 0.385 87.6 153 2.80 84.9
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Figure 1- The relationship between the amount of P adsorbed (q) and P equilibrium concentration (Ce) in the studied soils
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Table 3- Parameters and coefficients of determination of Langmuir equation in control and treated soils

i Sl b 2 jlows S

8 ylowd

(NAOCI) gy S IS gt by 05 Lo S

ald S
S . . (N?OAC)_ Soil treated with sodium hypochlorite
S Control soil Soil treated with sodium acetate (NaOCl)
Soil (NaOAC)
No.
Omax ki 2 Omax ki 2 Omax ki 2
mgKg_l ng_1 R SE mgKg_l ng_l R SE mgKg_1 ng>l R SE
1 597 0.088 0.99 0.022 500 0.054 0.98 0.017 653 0.097 0.99 0.009
2 552 0.090 0.99 0.018 507 0.068 0.99 0.018 656 0.115 0.99 0.014
3 682 0.072 0.99 0.013 628 0.063 0.99 0.011 734 0.085 0.99 0.015
4 668 0.097 0.97 0.037 550 0.067 0.99 0.012 710 0.106 0.98 0.023
5 1025 0.104 0.98 0.036 680 0.055 0.98 0.026 1062 0.117 0.98 0.038
6 612 0.094 0.97 0.030 569 0.076 0.97 0.029 682 0.117 0.97 0.036

o Hlowd 9 ol GBS 45 mduigyd dalee (asuid colps g yelyb - Jous
Table 4- Parameters and coefficients of determination of Freundlich equation in control and treated soils

ot Sline! U 005 ylow ST&

old S

i S IS g U ol jlowd S1&

5 loud (NaOAC) (NaOCl)
Sk Control soil Soil treated with sodium acetate Soil treated with sodium hypochlorite
. (NaOAC) (NaOCil)
Soil No.
n ks R? SE n ke R? SE n ks R? SE
1 182 70 0.98 0.022 1.79 46 0.99 0.01 1.84 82 0.98 0.022
2 192 71 099 0.017 1.83 53 0.99 0.012 1.93 94 0.98 0.026
3 175 71 098 0.022 1.76 61 0.99 0.017 1.76 83 0.98 0.022
4 183 86 099 0.022 1.81 57 0.99 0.010 1.86 97 0.99 0.018
5 1.64 125 098 0.037 1.7 58 0.97 0.031 1.65 139 0.98 0.026
6 191 80 095 0.042 1.86 65 0.96 0.033 1.87 96 0.90 0.047
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Table 5- PMBC and SPR values in control and treated soils
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Soil No Control soil Soil treated with sodium acetate Soil treated with sodium hypochlorite

" PMBC SPR PMBC SPR PMBC SPR

1 52.5 30.5 27 224 63.3 36

2 49.1 34.2 34.1 25 75.4 43.7

3 49.8 35.2 39.5 25.7 62.4 35.6

4 648 457 36.8 27.3 75.2 48.8

5 106 61.1 374 14.3 124 69.9

6 57.5 36.2 43.2 30 79.8 43.8
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Introduction: The availability of the applied phosphorus (P) is controlled by sorption-desorption reactions in
soil. Since the sorption-desorption reactions are affected by physical and chemical properties of the soil, the
presence of organic matter (OM) and carbonates can also effect on the P sorption capacity in soil. The purpose of
this study was to investigate the effects of OM and carbonates on phosphorus sorption isotherms in some
calcareous soils of Kerman province.

Materials and Methods: Six surface soil composite samples (0-30) were collected from Kerman Province
located in southeast of Iran. The soils with a wide range of OM and calcium carbonate were selected for
sampling. Samples were air dried and passed through a sieve of 2 mm. Physicochemical properties of the soil
samples were determined according to the Soil Survey Laboratory Manual. Thereafter, the soil samples were
divided into three parts. One portion was used for treatment with sodium hypochlorite to remove organic matter.
The second part was treated with sodium acetate buffer (pH = 5) to remove carbonates. The third was used as a
control without any treatment. Batch experiments were carried out to determinthe P-sorption isotherms in soil.
The sorption behavior of P was studied by Langmuir and Freundlich isotherm models. All experiments were
conducted in three replications.

Results and Discussion: The results showed that organic matter and equivalent calcium carbonate, removed
from the studied soils with an average efficiency of 86.7% and 84.9%, respectively. Although the isotherms data
showed that both Langmuir and Freundlich equations fits to data,Langmuir equation with higher mean of
correlation coefficient (R?=0.982) and lower standard error (0.022) showed the best fit to P-sorption data for all
soil samples (with and without treatment). Removal of organic matter by sodium hypochlorite increased the
phosphorus adsorption capacity in the studied soils. After removal of soil organic matter, an increase in
phosphorus adsorption capacity in the studied soils. With respect to control, removing the organic matter
increased the adsorption capacity parameters (gmax and ki) about 37 to 104 mg.kg? and 11 to 23 L.kg?,
respectively. These results indicate that Fe- and Al-oxides and other available adsorption sites on the mineral
surfaces are coated by organic matter and are activated after removal of OM. Removal of carbonates from the

soil significantly reduced the P-sorption capacity. gmax and kf were decreased by 17% and 32%, respectively,
compared to untreated soils. It is, therefore suggested that available P adsorbing surfaces decreases by removing
carbonates from the soil.Constants related with bonding energy increased by 17.03% and decreased by 28.78%
by removal of OM and calcium carbonate, respectively. The P maximum buffering capacity is an important
indicator for assessing phosphorus stabilization capacity in soil. The greater P buffering capacity, the fewer
ability of phosphorus replacement to soil solution. After removal of carbonates, this parameter decreased by an
average of 42.5%. The results suggested that carbonates is an important factor in availability of phosphorus in
soil. The required phosphorus standard increased by 14.43% by removing OM in the studied soils. However, the
removal of carbonates reduced the need of soil for phosphorus by 40.5%.

Conclusion: In this study was investigated the effect of removing organic matter and carbonates on
phosphorus sorption isotherms in some calcareous soils of Kerman province. The results of this study showed
that P sorption capacity is affected by the amount of carbonates and organic matter. Removal of organic matter
from the soil increased the sorption capacity of phosphorus due to Fe- and Al-oxides. Other available adsorption
sites on the mineral surface which are coated by the organic matter are active. Carbonates is known as an active
site for maintaining phosphorus in the soil and its removal from soils reduces the phosphorus adsorption
capacity. Applying/Preserving organic matters to/in soil can increases the efficiency of phosphate fertilizer
application and improves plant nutrition. The removal of carbonates from the studied soils reduced their need for
phosphorus. Therefore, as well as the addition of organic matter to soil, the removal or reduction of carbonates
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from agricultural soils is important for improving phosphorus utilization efficiency and plant nutrition
management.
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