Iranian Journal of Soil and Water Research

Homepage: http://ijswr.ut.ac.ir

Investigation of the effect of drought stress on bioavailability and
bioaccumulation of cadmium, copper, and iron in the Barley

Mohsen Madahinasab™!, Mohsen Mousavi nik?, Ahmad Ghanbari?, Alireza sirousmehr?,

Shapour kouhestani®

1. Corresponding Author, Department of Agricultural Science, Payame Noor University (PNU), Tehran, Iran, and Department
of Agronomy, Faculty of Agriculture, University of Zabol, Zabol, Iran. Email: mohsenmadahinasab@gmail.com
2. Department of Agronomy, Faculty of Agriculture, University of Zabol, Zabol, Iran. Email: mohsen_372001@yahoo.com.au
3. Department of Agroecology, Faculty of Agriculture, University of Zabol, Zabol, Iran. Email: ghanbari@uoz.ac.ir
4. Department of Agronomy, Faculty of Agriculture, University of Zabol, Zabol, Iran. Email: a_sirousmehr@yahoo.com
5. Department of Water Engineering, Faculty of Agriculture, University of Jiroft, Kerman, Iran. Email: shapourkouhestani@yahoo.com

Article Info

ABSTRACT

Article type: Research Article

Article history:

Received: March. 8, 2022
Received: May. 22, 2022
Accepted: May. 28, 2022
Published online: July. 23, 2022

Keywords:

Heavy metals,

Soil contamination,
Toxicity,
Translocation index,
Water deficiency.

The entry of heavy metals into the soil through fertilizers increases the risk of their transfer to
the food chain by changing the pattern of cation accumulation in the plant under the water
deficiency. In order to investigate the accumulation of cadmium, copper, and iron by barley,
an experiment was conducted as a randomized complete block design with three water
deficiency levels (irrigation at 100 (control), 75, and 50% of field capacity) and four sampling
stages (each 15 days) in three repetitions in Jiroft region in 2018 and 2019. After harvest, the
reduction of soil cadmium, copper, and iron concentrations were 52, 63, and 23%, respectively.
Their concentrations in plant shoots were 66, 85, and 96% lower than the ones in roots,
respectively. With increasing water deficit, the concentration of residual iron in the soil and
shoots increased, and the concentration of copper in soil decreased and increased in roots and
shoots, while the cadmium decreased in plant and soil. Copper root accumulation index was
higher than one and increased with increasing water deficiency levels, with a significant
difference of 6.82 times compared to the control. In the multivariate regression model of
growth rate in growth periods, the largest share in explaining the variance of indices belonged
to growth rates in the third and fourth fifteen-day periods. According to the regression between
growth rate and the indices, with increasing growth rate, the copper accumulation index of
roots (f =-0.97) decreased and the translocation index for cadmium (§ = 0.83) and copper (B
=0.86) increased and for iron (B = -0.94) decreased linearly. In conclusion, under drought
stress, none of the studied metals accumulated in the shoots. Although, the concentration of
copper in the roots increased 3.31 times as compared to the soil, this increase did not lead any
toxicity risk in the shoots.
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2 . Root bioaccumulation factor (RBAF)

3 . Shoot bioaccumulation factor (SBAF)

4 . Translocation factor (TF)
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