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Table 1. Some physical and chemical characteristics of the studied soil.

DI Sk sl
Loamy sand Soil texture
() dolrs ol ol
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Calcium carbonate equivalent
7.85 pH
1.7 EC(dSm'])
5 (mgkg") eslizal LG jins
Olsen phosphorus
MEKE") ¢ oo 5ol il Lok (6 Soliae anuilts
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1 M NH4OAc-extractable K
(mgkg") sslizal LG
1.182 g HE s
DTP A-extractable of Zn
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0.624 g HE o
DTPA-extractable of Cu
(mg kg™ sslizal 6 5K
2.708 £ H
DTP A-extractable of Mn
(mg kg™) oslizal LG s
2.874 gxe JE o

DTPA-extractable of Fe
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Table 2. The Chemical compounds of Parsa rock phosphate (28).
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Table 3. Analysis of variance for the concentrations of cadmium and lead in the phosphate rock and triple

superphosphate fertilizer.

Sl e e

REBIECSE

Mean square St m
paealS hale o chle DF Source of variations
Cd Concentration Pb Concentration
Slacs gla
432.18%* 0.03001™ 1 b slaas
Phosphorus fertilizers
o
19.33 0.05356 6
Error
S
18.30 23.28 - T
CV%

** Significant at 1% level of probability, ™ no Significant.
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Figure 1. Interactive effects of phosphorus sources x Thiobacillus on Pb concentration in shoot of

pistachio seedlings.
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Ty: non-inoculation, T,: Thiobacillus inoculation, Py: control, PR: phosphate rock: TSP: triple superphosphate.
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Figure 2. Interactive effects of phosphorus sources x sulfur x Thiobacillus on Pb concentration in shoot of

pistachio seedlings.
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Ty: non-inoculation, T,: Thiobacillus inoculation, Py: control, PR: phosphate rock: TSP: triple superphosphate.
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Figure 3. Effects of phosphorus sources on Cd concentration in shoot of pistachio seedlings.

S Sl g TSP (Dl S PR jid jio o P

Py: control, PR: phosphate rock, TSP: triple superphosphate.
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Figure 4. Effects of Thiobacillus on Cd concentration in shoot of pistachio seedlings.
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Figure 5. Interactive effects of phosphorus sources*sulfur on Cd concentration in shoot of pistachio seedlings.
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Py: control, PR: phosphate rock, TSP: triple superphosphate.
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Figure 6. Effects of Thiobacillus on translocation factor of Cd from root to shoot in pistachio seedlings.
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Abstract

Background and Objectives: Soil pollution with heavy metals is increasing significantly and
created major environmental problems worldwide. Cadmium and Lead are among the heavy metals
entering into the soil through various means such as the burning of fossil fuels, municipal solid
waste, chemical fertilizers, pesticides, sewage sludge, etc. Several studies have shown that the use of
phosphate fertilizers resulted in the transfer of heavy metals to agricultural crops. On the other hand,
potential of calcareous soils in the stabilization of P have caused the need for using natural modifier
along with phosphate fertilizers for increasing their effectiveness.

Materials and Methods: In order to compare the native phosphate rock and imported triple
superphosphate treated with sulfur and Thiobacillus in transferring lead and cadmium into Pistachio
seedling, cadmium and lead contamination in imported triple superphosphate and native rock
phosphate samples were first analyzed and then, the ability of the two phosphorus fertilizers treated
with elemental sulfur and Thiobacillus to accumulate lead and cadmium in pistachio seedlings was
evaluated. For this purpose, a pot experiment was conducted as factorial based on completely
randomized design with three replications including three levels of phosphate fertilizers (control (Py),
2000 mg phosphate rock per kg soil (PR) and 67 mg triple superphosphate per kg soil (TSP)), two
levels of elemental sulfur (0 (Sy) and 2000 mg sulfur per kg soil (S)) and two levels inoculums (non-
inoculation (Ty) and Thiobacillus inoculation (T;)). Cadmium and lead concentrations in shoots and
roots were measured and also analyzed in both phosphate fertilizers.

Results: Results showed that the mean value of cadmium concentration in imported triple
superphosphate with 17.75 mg Cd/kg fertilizer was about 5 times higher than cadmium
concentration in native rock phosphate with 3.05 mg Cd/kg fertilizer. Lead concentrations in
imported triple superphosphate and native rock phosphate were found 0.932 and 1.05 mg Pb/kg
respectively and no statistically significant difference was observed between two fertilizers.
Application of triple superphosphate had the greatest effect on shoot cadmium concentration
(10.5%) compared to the phosphate rock. Using Thiobacillus increased significantly shoot cadmium
concentration (6%) and cadmium translocation factor. Application of phosphate fertilizers decreased
lead concentration in shoot and the highest lead concentration was observed in the control treatment.
Conclusion: In general, the results indicated that the application of phosphate fertilizers not only
didn’t cause lead transmission to the plant but also inhibited lead entrance to the plant, but the use of
sulfur and Thiobacillus along with phosphate fertilizers increased lead uptake in plant in comparison
with application of only phosphate fertilizers, so that, it was classified with control treatment in one
group. Imported triple super phosphate fertilizer also raised shoot cadmium concentration up to
10.5% in compared to phosphate soil because of high cadmium contamination. A very little
Cadmium pollution in phosphate soil suggests the good quality of phosphate soil sources in our
country compared to imported triple superphosphate. However, further studies in this context, will
provide more specific results.
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