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Table 1. Some physiochemical properties of the studied soils.

e e b Sns
Clay loam Sandy loam Properties
/.
35.00 18.00 ) o
Clay (%)
7y s
29.00 57.00 (IR
Sand (%)
() S
36.00 25.00
Silt (%)
1y ok s
0.06 0.03 ) J 037
Total N (%)
k') eslizal LG i
10.00 22.00 (Mg kg eslizal JI6 it
Available P
kg!) oslizal LB pslss
250.00 150.00 (mg kg™ eslizal b6 omily
Available K
kg!) eslizal LG
7.50 9.70 (mghg) ol B 525
Available Zn
AP
0.54 0.48 ® s
Organic carbon (%)
/. (P9 ol
27.00 32.00 () Jolas o 5
Calcium carbonate equivalant (%)
8.10 8.20 pH
0.30 0.44 (dS m™) EC

EC: electrical conductivity.
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Table 4. Correlation coefficients (r) between Zn fractions and corn plant indices.
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Table 5. Indices of corn plant in zinc element study in sandy loam and clay loam soils.
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Abstract

Background and Objectives: Rhizosphere processes have an important role in zinc (Zn)
fractions in soils. Plant roots have the ability to transform metal fractions for easy uptake by
root exudation in the rhizosphere. In the peresent study, the effects of EDTA, citric acid and
poultry manure extract (PME) on fractionation of Zn in the rhizosphere of corn (hybrid
(KSC.704)) were investigated in two contaminated soils with different texture.

Materials and Methods: This research was conducted as factoriel in a completely randomized
pattern with three replicates in greenhouse condition and citric acid and EDTA were used at
concentrations of 0, 0.5 and 1 mmol kg soil and poultry manure extract at concentrations of
0, 0.5 and 1 g kg soil. Three seeds of corn were planted in the rhizobox. After 10 weeks, the
plants were harvested and rhizosphere and bulk soils were separated. Dissolved organic carbon
(DOC), microbial biomass carbon (MBC) and Zn fractions were determined in the rhizosphere
and bulk soils.

Results: The results showed that there is a difference between rhizosphere soils properties and
bulk soils. In both soils, DOC and MBC in the rhizosphere were significantly (P<0.05)
increased, while, pH in the rhizosphere was significantly (P<0.05) decreased comared with bulk
soils. In sandy loam and clay loam soils, the average of exchangeable Zn and Zn associated with
organic matter in the rhizosphere were significantly (P<0.05) lower than those in the bulk soils,
while, the average of Zn associated with iron-manganese oxides, Zn associated with carbonate
and residual Zn in the rhizosphere were significantly (P<0.05) higher than those in the bulk
soils. In the rhizosphere and bulk soils of both soils, the maximum amounts of Zn fractions in
different fractions were respectively, in the order of associated with iron-manganese oxides,
residuals, associated with organic matter, associated with carbonates and exchangeable
fractions. A significant correlation was found between Zn uptake by shoots with Zn associated
with iron-manganese oxides in both soils (r = 0.71, P<0.05). In sandy loam soil, the highest Zn
uptake by shoots was observed in the 1 g kg™ PME treatment. In clay loam soil, the highest Zn
uptake by shoots was observed in the 0.5 g kg” PME treatment. In sandy loam soil, 1 mmol kg™’
EDTA and in clay loam soil 1 mmol kg™ citric acid treatments resulted in the release of the
highest Zn concentrations in the iron-manganese oxides fraction. The results of average
comparison showed that the average of the exchangeable Zn and Zn associated with
iron-manganese oxides in the sandy loam soil were significantly (P<0.05) higher than those in
clay loam soil, while the average of the Zn associated with organic matter and residual Zn in
clay loam soil were significantly (P<0.05) higher than those in sandy loam soil, which can be
attributed to different soil characteristics.

* Corresponding Author; Email: m.rahmanian10@yahoo.com
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Conclusion: The results of the present study showed that soil physical, chemical and biological
changes due to the corn roots caused not only Zn depletion in mobile soil Zn fractions, but also
lead to change soil’s stable Zn fractions. Since the excessive use of chelators can lead to
increase more availability of soil’s zinc without increasing the plant’s absorption, so
administration of higher concentration levels is not recommended.

Keywords: Chelator, Clay loam, Rhizosphere, Sandy loam, Zn fractions
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