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Table 1- Selected physical and chemical properties of the studied soil Texture

Ni*  *Fe PHe EC. FC CC);?SQ:]C cacO; Silt Clay Sand  Texture
(mg kgt) (ds m™) %
0.61 3.6 8.1 0.68 19 094 7.2 26 25 49 SCL
*Available

Table 1. Continue y Jguz daolol

*Nj *Zn *Cu *Mn *Fe *K =P
(mg kgh)
0.60 1.4 0.9 2.1 3.6 719 335

IS JUs ygiST8 g Aty y 9 (o2l iy 0 JSo i ot wolalé 8T g IS 58T il g 525 Y Jgur

Table 2. Analysis of variance effects of Ni and Fe on shoot and root concentration, uptake and translocation factor of Ni

MS
Source of error  df Shoot Ni Shoot Ni Root Ni Root Ni Translocatio
concentration content concentration content n factor
(Ni) 3 360.53* 1106.4% 35890305.55**  2601086.5* *0.049
Fe) 4 17.2™ 2911.47% 214393.18* 317368.67** 0.001 ™
(NixFe) 12 64.03* 4038** 145282.74* 229958.62%* 0.001 ™
(Error) 38 7.007 623.12 6088.13 75577.65 0.00036
cVv 15.33 20.76 14.09 49.72 28.8
"= and “are non-significant, significant at 5% and 1% probability levels, respectively
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Figure 1. Mean Comparisons of the shoot Ni concentration for Ni x Fe interaction
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Figure 2. Mean Comparisons of the root Ni concentration for Ni x Fe interaction
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Figure 3. Mean Comparisons of the shoot Ni uptake for Ni x Fe interaction
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Figure 4. Mean Comparisons of the root Ni uptake for Ni x Fe interaction
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Figure 5. Mean Comparisons of the Ni translocation factor for Ni xFe interaction
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Table 3. Analysis of variance effects of Ni and Fe on shoot and root concentration and Fe uptake and Fe translocation factor.

mean square

Source of error df Shoot Fe Shoot Fe Root Fe Root Fe Translocation

concentration content concentration content factor
(Ni) 3 68.6" 53743.6™ 72148.49" 2.8 0.00013"
(Fe) 4 74.83" 31714.47" 133691.47" 05" 0.00025™
(Ni-Fe) 12 127.87" 17722.87" 29546.38" 0417 0.00016™
(Erron 38 13.61 5635.76 15212.58 0.19 0.0002
cVv - 6.59 18.74 8.91 27.64 11.45

"= and *are non-significant, significant at 5% and 1% probability levels, respectively
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Figure 6. Mean Comparisons of the shoot Fe concentration for Ni x Fe interaction
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Study on the Interaction Effects of Ni and Fe Co-Application on their
Uptake by Corn Plant (Zea mays L.) in a Calcareous Soil
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Abstract

Nickel (Ni) has recently added to the list of essential nutrients. Ni is needed for plants in low
concentrations but it is toxic at high concentrations. Considering the importance of iron (Fe) and that
Fe deficiency is one of the main nutritional problems of the Iranian people’s, this study was carried out
to investigate the interaction effect of NixFe on concentration and uptake of Ni and Fe by corn plant
(Zea mays L). A greenhouse experiment was conducted within the framework of factorial randomized
complete block design (RCBD) in a calcareous soil with Ni treatments at four levels (0, 10, 50 and 100
mg Ni kg? soil) from NiSO, and Fe from FeSO, and Fe-EDDHA at five levels (0, 10 and 20 mg Fe
kg soil), according to two source on corn plant (single cross 704). After 90 days, plants harvested and
Ni and Fe concentration of shoot and root were measured. According to the results, with increasing
applied Ni levels, shoot Ni concentration significantly increased at levels 10, 50 and 100 mg Ni Kg*
soil, respectively, 18.78%, 41.106%, 97.116% compared to the control. With increasing applied Ni
levels, root Ni Concentration increased respectively, 1.27, 4.63, 9.18 compared to the control. With
increasing levels of applied Ni in the soil, root Fe concentration significantly (P<0.05) decreased at
levels 10, 50 and 100 mg Ni Kg* soil, respectively, 8.27%, 16.1% and 32.7%. With increasing levels
of applied Ni in the soil, Fe concentration of root significantly (P<0.05) decreased at levels 50 and 100
mg Ni Kg? soil, respectively, 8.7% and 9.3%. With the increase in Fe levels, translocation factor of
nickel significantly increased 44.8 and 48.9 percent at 10 and 20 mg kg™ soil when FeSO, was Fe
source and at 10 mg Fe kg* from Fe-EDDHA 55.1 percent respectively. According to the results,
interaction of Ni and Fe was affected by Fe fertilizer sources.
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1- Associate Prof., Department of Soil Science, University of Tabriz.
2- MSc Graduate, Department of Soil Science, University of Tabriz.
* Corresponding Author Email: areyhani@tabrizu.ac.ir



mailto:areyhani@tabrizu.ac.ir

