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Table 1. Soil physical and chemical properties before applying the treatments
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Table 2. Average of available lead and cadmium in contaminated soil
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Table 3. Analysis of variance of the effect of added EDTA, lead and cadmium to soil on lead and cadmium concentration

in the soil and plants

Mean Square

Sl yo 52k df
Zal - The source of changes
(seed) Cd  (seed) Pb  (straw) Cd (straw) Pb Cd (soil) (soil) Pb T‘ et gle
JRPUURST Y oIS psols oS s S ppedls’ S s ¢
0.052* 19.942+== 22.112% 209266.45% 9.593#* 303.41% 1 EDTA Application
0.034* 14.862"™ 144.968* 86198.51* 0.378* 219343.02#* 2 (Pb) <
3.675* 2.401* 2104.59% 5667.82* 133.348* 2882.74* 2 (Cd) puosls’
0.124= 16.155* 35.089* 79285.32#* 0.002m 3973.02* 2 Pb x EDTA
0.02m 1.297+ 68.62* 5827.296** 3.345% 42068.97** 2 Cd xEDTA
0.053** 1.053* 33.099* 3320.297** 0.468** 14079.30* 4 Pb xCd
0.156** 1.374# 8.123* 2980.508** 0.127+ 10579.741* 4 Cd xPb x EDTA
0.008 0.046 0.331 15.512 0.011 40.593 36 (Error) U
21.63 29.489 5.254 8.833 4.321 3.855 -
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Table 4. Average of lead and cadmium in soil solution and plants in levels of EDTA Application

Average cadmium Average lead
oS Sl @ Sl EDTA Application
Seed Straw Soil Seed Straw Soil EDTA .8
als lS g 0l Sk als oulS g ol Sk
(mg kg)
0.4352 10.31° 1.992° 0.119° 5.268° 162.889 P EDTAwithout
0.373° 11592 2.8352 1.335° 129.7722 167.63 ° with EDTA
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Figure 1. The interaction of added EDTA, lead and cadmium to soil on the lead and cadmium concentration
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Figure 1. The interaction of added EDTA, lead and cadmium to soil on the lead and cadmium concentration in

soil solution
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Figure 3. The interaction of added EDTA, lead lead and cadmium to soil on the cadmium concentration in
soil solution
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Figure 4. The interaction of added EDTA, lead lead and cadmium to soil on the lead and cadmium concentration
in straw
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Effect of EDTA on Uptake of Lead and Cadmium by Canola
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Abstract

Lead (Pb) and cadmium (Cd) are among heavy metals which enter water, soil, plants and ultimately the
human and animals food chain from variouse resources and can cause serious damages. Several
methods has been suggested for remediation of contaminated soils. Phytoremediation is a promising
technology for this purpose. Harvesting and maximum extraction of contaminants from soil
environment is the purpose of phytoremediation. Use of chelates, is one of the effective approaches for
increasing the bioavailability of heavy metals. Therefore, In this study, the effects of Ethylene Diamine
Tetra-acetic Acid (EDTA) as a chelating agent on increased absorption of Pb and Cd by Canola (Okapi)
were studied. A pot experiment was conducted in the greenhouse as a factorial and completely
randomized design with three replication. Factors included of : 1- EDTA Application in two levels (0
and 2.7 mmol kg soil), 2- Pb at three levels ( 0, 150 and 500 mg kg soil) and 3- Cd in three levels (O,
3 and 10 mg kg soil). Consequently, a non-contaminated soil was selected and contaminated with
different amounts of Pb and Cd. Then, canola seeds were planted and after harvest, Pb and Cd
concentration in plants (grain and straw) and soil was measured. The results showed that EDTA
application was able to increase Pb and Cd solubility in soil solution, resulting in increased absorption
of Pb in straw (25.6 times) and grain (11.2 times) and Cd in straw (12 %). Also studying the Pb and Cd
concentration in canola showed that in canola straw in contaminated treatments, Cd concentration (7.35-
23.1 mg kg?) in both levels of EDTA and Pb concentration (106.47-275.48 mg kg?) only in treatment
with EDTA were observed in toxicity limit.

Keywords: Heavy Metals, Grain, Straw, Phytoremediation.
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