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Figure 1. Location of the studied area in Fars province (right) and Darab region (left)
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(Crystalline Fe oxides) 1.02 0.2 M (NH4)2C204 + 0.2 MH2C204+ 0.1 M CsHgOs 0.5 CFeOx-Fe
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Table 2. Selected physicochemical properties of studied soils

(Soil Number) 1 2 3 4 5 6 7 8 9 10
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Organic matter (%) 7.0 5.8 4.8 6.0 3.9 4.4 1.9 3.7 4.8 2.7
CCE (%) 21.3 588 519 569 863 606 513 488 450 419
CEC (cmol kg™) 152 110 108 141 87 97 45 83 105 6.1
Sand (%) 73 63 47 43 79 31 53 85 53 73
Silt (%) 20 28 40 44 14 52 34 10 26 20
Clay (%) 7 9 13 13 7 17 13 5 21 7

Total iron (g kg™) 756 6.36 6.82 508 260 596 540 397 620 5.30
DTPA-Fe (mg kg?) 56 40 47 55 35 29 35 45 45 40
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Figure 2. Mean of relative percentage of Fe chemical forms (%) in studied soils

WSsEX; Exchangeable and soluble, Car; Carbonatic, OM; organic, MnOx; Mn oxides, AFeOx; Amorphous Fe oxides, CFeOx; Crystalline
Fe oxides, Res; Residual
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Table 3. The Pearson correlation coefficient between Fe chemical forms and DTPA-Fe with some
physicochemical characteristics of the studied soils

Parameters (CCE) (OM) (Clay) (Silt) (Sand) (pH) (EC) (CEC)
WSsEx 0.29"™ 0.28™ 0.40" 0.10™ -0.18"™ -0.14™  -0.26™ 0.28™
Car -0.23" 0.23" 0.15™ 0.57" -0.50™ 0.09™ 0.14" 0.22m
oM -0.23" 0.10m 0.04" 0.29™ -0.24" -0.10™ 0.44" 0.10m
AFeOx -0.70™ 0.65™ -0.31" -0.33" 0.35™ -0.10" 0.02" 0.58™
CFeOx -0.28" 0.33" 0.35™ 0.53" -0.51™ -0.45" 0.41" 0.26"™
Res -0.62™ 0.29" 0.18™ 0.12" -0.15" 0.13m™ 0.05™ 0.29™
Total -0.72™ 0.47™ 0.34" 0.40" -0.41" -0.16" 0.28™ 0.43"
DTPA-Fe -0.55™ 0.61™ -0.19" -0.21" 0.22" -0.16™  -0.47" 0.67"

WsEX; Exchangeable and soluble, Car; Carbonatic, OM; organic, MnOx; Mn oxides, AFeOx; Amorphous Fe oxides, CFeOx; Crystalline
Fe oxides, Res; Residual

SO zoé g 2o o yd Sl 3 )l e S S NS 5T

** * are significant at 1 and 5 % probability levels, respectively and ns, not significant
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Table 4. The Pearson correlation coefficient (r) among Fe chemical forms in studied soils

Parameters (WSsEX) (Car) (OM) (AFeOx)  (CFeOx) (Res) (Total)
WSsEX 1 0.25™ -031M™ -0.07 ™ -0.06 ™  0.059 " 0.02"
Car 1 039" 0.19 "M 0.68 ™ 0.14 ™ 0.54™
oM 1 0.21"m 0.35"M 0.02" 0.24 "
AFeOx 1 0.18" 0.55™ 0.61™
CFeOx 1 0.09 ™ 0.54™
Res 1 0.79™
Total 1

WsEX; Exchangeable and soluble, Car; Carbonatic, OM; organic, MnOx; Mn oxides, AFeOx; Amorphous Fe oxides, CFeOXx; Crystalline
Fe oxides, Res; Residual
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** * are significant at 1 and 5 % probability levels, respectively and ns, not significant
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Table 5. The Pearson correlation coefficient (r) between leaf-Fe content and soil available Fe with Fe
chemical forms

(WSsEXx) (Car) (OM) (AFeOx) (CFeOx) (Res) (Total)
Leaf Fe 0.13m™ 0.12m 0.11m 0.50™ 0.20 ™ 0.31m™ 0.43"
DTPA-Fe 0.18m™ 0.12m -0.15™ 0.57™ 0.04 0.34m™ 0.31m™

WSsEX; Exchangeable and soluble, Car; Carbonatic, OM; organic, MnOx; Mn oxides, AFeOx; Amorphous Fe oxides, CFeOXx; Crystalline
Fe oxides, Res; Residual

** * are significant at 1 and 5 % probability levels, respectively and ns, not significant
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Abstract

Iron (Fe) deficiency in soil is a limiting factor for the growth of most plants. Fe availability in soil
depends on distribution of Fe chemical forms among soil components which it is affected by
physicochemical characteristics of soil. The aim of the present study was to investigate the
distribution of Fe chemical fractions in some calcareous soils of orange orchards in Drab region
(Fars province) and their relationships with some soil physicochemical properties and Fe
concentration in leaves of orange trees. A sequential extraction procedure was used to fractionate
Fe chemical forms in the studied soils. The results showed that the distribution of Fe chemical
fractions in the studied soils were in the order: CFeOx > Fe-Res > AFeOx > Fe-WSsEXx > Fe-OM >
Fe-Car > Fe-MnOx. There was about 98.2 percent of total soil-Fe in both CFeOx and Fe-Res
fractions which it indicates the presence of Fe in unavailable forms for plant in the studied soils.
Among the Fe chemical forms, AFeOx fraction only showed a significant and positive correlation
with DTPA extractable Fe in soil and Fe concentration in leaves of orange trees. Also, among the
soil properties, organic matter, calcium carbonate equivalent and cation exchange capacity were the
effective characteristics of soil in determining the bioavailability of Fe and content of AFeOx form
in soil. There were significant and positive correlations among some Fe chemical forms in soil that
it represents a dynamic relationship between Fe chemical forms in soil. According to the results, it
seems that the amount of soil organic matter can have an effective role on the availability of Fe in
calcareous soils of orange orchards.

Keywords: Amorphous Fe oxides, Calcium carbonate equivalent, Cation exchange capacity,
DTPA-extractable Fe, Organic matter.
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