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Abstract

The aim of this study was to evaluate the toxicity of some selected heavy metals on
wheat growth and performance under greenhouse conditions. The experiment was
conducted using two wheat cultivars, Pishgam and Azar2. Five heavy metals,
cadmium (Cd), chromium (Cr), nickel (Ni), zinc (Zn), and lead (Pb), were applied to
the soil at desired concentration for each. After one month of cultivation, various
growth parameters were measured and subjected to statistical analysis. The results
indicated that all the tested heavy metals significantly reduced most of the wheat
growth parameters. Cadmium was the most toxic metal, followed by nickel, lead,
chromium, and zinc. Cadmium treatment decreased the plant dry weight, plant
height, and total protein content by 54.9%, 45%, and 47%, respectively. Nickel,
lead, and chromium treatments reduced the plant dry weight by 28%, 17%, and
15%, respectively, while zinc treatment did not affect the plant dry weight or height
significantly. However, zinc treatment also decreased the total protein content and
root dry weight by 9% and 12%, respectively. The findings of this study
demonstrated that the presence of heavy metals in the soil can impair the growth and
performance of wheat, which is a strategic crop in Iran. Therefore, it is necessary to
revise the permissible levels of some of these metals in agricultural soils, especially
those used for wheat cultivation.

Keywords: Absorption of heavy metals, Heavy metals, nitrogen fixation,
phytotoxicity, wheat
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Table 1. Physicochemical properties of selected soil for this
study

Measured indicators Results
Type of soil texture Sandy clay
pH 7.7

EC 0.7
Water holding capacity (W.H.C) 40.6
Soil organic matter 6.2%
Available nitrogen 170
Lead 2.9 (50-75)*
Nickel 9.6 (50-100)**
Chromium N.D (110)***
Cadmium N.D (1-5)
Zinc 30 (200-500)
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Results and Discussion
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Fig 1. Comparison of the morphological characteristics of

Pishgam cultivar leaves subjected to five heavy metals under
controlled greenhouse conditions for a duration of 30 days.
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the experiment in Pishgam and Azar2 cultivars (Numbers are in grams)
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