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Figure 1. Effect of seed priming treatments on root dry weight (a), shoot dry weight (b) and leaf dry
weight (c) of sunflower plants in soils contaminated with cadmium. In each concentrations of cadmium,

means with same letters haven’t significant difference based on LSD test (P=0.05). UP, NP and SA are no
priming, nitrate potassium (2%) and salicylic acid (100 mg/L) priming treatments, respectively.
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Figure 2. Effect of seed priming treatments on photosynthetic pigments (a, b and ¢) of sunflower plants in
soils contaminated with cadmium. In each concentrations of cadmium, means with same letters haven’t
significant difference based on LSD test (P=0.05). UP, NP and SA are no priming, nitrate potassium (2%)

and salicylic

acid (100 mg/L) priming treatments, respectively.
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Figure 3. Effect of seed priming treatments on electrolyte leakage of sunflower plants in soils
contaminated with cadmium. In each concentrations of cadmium, means with same letters haven’t

significant difference based on LSD test (P=0.05). UP, NP and SA are no priming, nitrate potassium (2%)
and salicylic acid (100 mg/L) priming treatments, respectively.
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Figure 4. Effect of seed priming treatments on proline content of sunflower plants in soils contaminated
with cadmium. In each concentrations of cadmium, means with same letters haven’t significant difference

based on LSD test (P=0.05). UP, NP and SA are no priming, nitrate potassium (2%) and salicylic acid (100
mg/L) priming treatments, respectively.
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Figure 5. Effect of seed priming treatments on cadmium concentration of sunflower roots in soils
contaminated with cadmium. In each concentrations of cadmium, means with same letters haven’t
significant difference based on LSD test (P=0.05). UP, NP and SA are no priming, nitrate potassium (2%)
and salicylic acid (100 mg/L) priming treatments, respectively.
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Figure 6. Effect of seed priming treatments on cadmium concentration of sunflower shoots in soils
contaminated with cadmium. In each concentrations of cadmium, means with same letters haven’t
significant difference based on LSD test (P=0.05). UP, NP and SA are no priming, nitrate potassium (2%)
and salicylic acid (100 mg/L) priming treatments, respectively.
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Figure 7. Effect of seed priming treatments on cadmium transfer factor in sunflower cultivated in soils
contaminated with cadmium. In each concentrations of cadmium, means with same letters haven’t
significant difference based on LSD test (P=0.05). UP, NP and SA are no priming, nitrate potassium (2%)
and salicylic acid (100 mg/L) priming treatments, respectively.
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Abstract

In the contaminated soils, the poor plant establishment and reduction in plant biomass will reduce
the efficiency of phytoremediation. In this study the effect of sunflower seed pretreatment with
salicylic acid (100 mg/L) and potassium nitrate (2%) on its enhancing tolerance under different
concentrations of cadmium (0, 50 and 100 mg/kg) were evaluated. Results showed that increasing of
cadmium concentration significantly reduced the root dry weight, stem dry weight and leaf dry weight,
chlorophyll a, chlorophyll b and increased carotenoids, proline content and electrolyte leakage. Seed
priming with salicylic acid and potassium nitrate improved the damage effect of contaminated soil
with cadmium on mentioned parameters. Under cadmium stress, potassium nitrate increased stem dry
weight, leaf dry weight, chlorophyll a, aboveground cadmium concentration, and translocation factor.
However, salicylic acid increased root dry weight, chlorophyll b and root cadmium concentration.
Under highest concentration of cadmium, electrolyte leakage and proline content were reduced by
salicylic acid (by 18%, 22%, respectively). In general it can be concluded that salicylic acid and
potassium nitrate with increasing photosynthesis pigments and proline content and reducing
electrolyte leakage increased of sunflower tolerance in contaminated soils with cadmium.

Key words: Electrolyte leakage; Heavy metal; Photosynthesis; Phytoremediation

How to cite this article

Eftekhar, N., Fallah, S., Abbasi Sourki, A., Khodaverdiloo, H. and Rahimi, A. 2019. Effect of
salicylic acid and potassium nitrate pretreatment on enhancing the sunflower tolerance in
contaminated soils with. Iranian Journal of Seed Science and Research, 6(2): 161-175. (In
Persian)(Journal)

DOI: 10.22124/jms.2019.3595

COPYRIGHTS

Copyrights for this article are retained by the author(s) with publishing rights granted to the
Iranian Journal of Seed Science and Research

The content of this article is distributed under Iranian Journal of Seed Science and Research open
access policy and the terms and conditions of the Creative Commons Attribution 4.0 International
(CC-BY4.0) License. For more information, please visit http://jms.guilan.ac.ir/

—

MSc Student of Seed Science and Technology, Department of Agronomy, Faculty of Agriculture, Shahrekord University,
Shahrekord, Iran

2. Professor, Department of Agronomy, Faculty of Agriculture, Shahrekord University, Shahrekord, Iran

3. Assistant Professor, Department of Agronomy, Faculty of Agriculture, Shahrekord University, Shahrekord, Iran
4. Associate Professor, Department of Soil Science, Faculty of Agriculture, Urmia University, Urmia, Iran

5. Assistant Professor, Department of Chemistry, Branch Doroud, Islamic Azad University, Doroud, Iran
*Corresponding author: falah1357@yahoo.com

VYO



