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Table 1- Some chemical and physical characteristics of studied soil

EC(L)  pH (L) Total  SP Organic . o em s e
. Lime Clay Sand  Soil texture
Nitrogen Carbon
dsm* - % -
0.11 7.63 008 32 013  Negligble 12 70 <7
Loam Sand
(Mg kg™) S iz b pobic il -1 Jsus asls!
Continues of Table 1- Concentrations of available elements in studied soil (mg kg™)
Pb Cd Cu Zn Mn Mg Ca Na K P
3.4 nd 1.3 0.85 1.1 99.1 1149.2 108.8 250 5.7

nd: Non determinable
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Table 2- Some chemical characteristics of studied sewage sludge

R 0/ AT 0/ T .
(dSm 1) ww)ws EC (W) w5 pH () Js ‘_"”ﬁ (% ‘_5” onf
Total Nitrogen Organic Carbon
3.25 6.63 4 21.8

axdllao 3 550 OS2 50 i B polic clalé -2 Jgas ool
Continues of Table 2- Concentration of available elements in studied sewage sludge

Pb Cd Cu Zn Mn Fe Mg Ca Na K P
(mg kg™)
5.7 0.9 121.5 531.9 52.2 42.3 1200 8900 300 300 500
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Table 3- Water chemical analysis results
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@sm? P g Elements
I-l .
049 77 35 0 06 0 01 11 42 005 43 (g ") =k
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Table 4- Analysis variance of the effects of cultivation, submergence, and fertilizers on Fe, Mn and Zn
concentrations in the soil solution

- Slagyo el

JUSELy S0 Source of variation ‘5°‘5(;;?)° )|:/|§SJ )
Zn Mn Fe

YIRS Submergence time 036" 0727 0217
355 Fertilizer 058" 288" 0977
055 Xl & e Fertilizerx Submergence time 45 005" 026" 0.08"
s Cultivation 0.0™ 029" 0357
VAR AW EJCIRW Submergence timex Cultivation 0.01™ 0147 005"
S XsgS Fertilizerx Cultivation 0.02" 0.08" 0.02"
S XegS Xl ¢ mue  Fertilizerx Submergence timex Cultivation 45 0.01™ 0.03™ 0027
ialejl glas Error 119 0.008 0.03 0.006
() ol pss s o Coefficient of Variation 28.66 14.37 11.26

ns, *, **: non-significant, significant at 5% and 1%, respectively
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Fig. 1- Effects of sewage sludge and chemical Fertilizers on the changes in Fe concentration in the soil solution
after submergence in the uncultivated treatments
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Fig. 2- Effects of rice cultivation on the changes in Fe concentration in the soil solution after submergence in the

treatments of control (a), 100% chemical fertilizers (b), 20 and 40 g sewage sludge kg™ soil without and
with 50% chemical fertilizers (c, d, e and f)
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ABSTRACT

Micronutrients concentrations in soil solution affect nutrient uptake by plant. In this research, the
effects of rice (Oryza sativa cv. Ali-Kazemi) cultivation and application of sewage sludge and
chemical fertilizers on the changes in iron (Fe), manganese (Mn), zinc (Zn) and copper (Cu)
concentrations in the soil solution after submergence were studied at greenhouse conditions. A
factorial experiment based on randomized complete blocks design with two replications including
duration of submergence at 10 levels (2, 11, 30, 37, 42, 49, 56, 63, 78, 92 days) and source and
amount of organic and chemical fertilizers in six levels (control, 100% chemical fertilizers, 20g
sewage sludge per kg of soil with and without 50% chemical fertilizers, 40g sewage sludge per kg of
soil with and without 50% chemical fertilizers), with and without rice cultivation was carried out. The
results showed that after submergence, Zn concentration of the soil solution decreased significantly in
both of the cultivated and uncultivated treatments while Fe concentrations of the soil solution in all
uncultivated treatments (except 100% chemical fertilizers) initially increased and then decreased
significantly. After submergence, Mn concentrations of soil solution in all uncultivated treatments
initially increased and then decreased. Application of sewage sludge and chemical fertilizers increased
Fe, Mn and Zn concentrations of the soil solution in the cultivated and uncultivated treatments. In all
treatments, Cu concentration in the soil solution was negligible. At the end of growth period, Fe and
Mn concentrations of the soil solution in the cultivated treatments (rhizosphere) were significantly
greater than the uncultivated treatments (non-rhizosphere), while Zn concentration of the soil solution
showed no significant differences between cultivated and uncultivated treatments. In general, the rice
plant cultivation (rhizosphere processes) and application of sewage sludge and chemical fertilizers can
alter the micronutrients concentrations in the soil solution.
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