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Abstract

Background and Objective: Declining water resources caused usage of recycled water that
sometimes not purified well. The growing population and consequently increasing water demand,
along with a shortage of available freshwater resources have inevitably led to the use of
unconventional water resources. Irrigation lands with urban wastewater requires quality and quantity
control for achieving food security. Therefore, the present study was conducted to investigate the
effects of irrigation with urban wastewater on the concentration of Nickel and Cadmium in soils and
their effects on plant, root, shoot, and functional characteristics of wheat.

Method: Field sampling was carried out at random from a depth of 0 to 20 cm. Wheat samples were
taken at harvest from a 1-meter by 1-meter area. A total of 20 samples for Cadmium metal and 20
samples of Nickel metal were taken.

Findings: The results showed that the average concentration of Cadmium and Nickel was 10.6 and
49.43 kg, respectively, which resulted in an accumulation in various parts of the wheat plant.
Increasing the concentration of Cadmium and Nickel in the soil increases the accumulation in the root,
upper parts, and wheat seeds. Also, increasing the concentration of Cadmium and Nickel in the soil
decreases the dry weight of the root, the shoot, and the weight of the thousand seed. However, there
was no significant effect on two traits, number of grains per spike and number of spikes per square
meter. The effect of Cadmium concentration was higher than that of Nickel.

Discussion and Conclusion: Increasing 1 mg of soil Cadmium caused increasing, 0.81, 0.56, 0.6 mg
Cadmium in root, upper parts and seed. For Nickel increasing the soil concentrations caused 0.29,
0.29, 0.11 mg in root, upper parts and seed.

Keywords: Urban Waste, Heavy Metals, Cadmium, Nickel, Wheat.
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1- USEPA: United States Environmental Protection
Agency.

2- Eu: European Standards.

3- WHO: World Health Organization.
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Thable 2. Amount of nickel and cadmium in soil and their concentration in different part of wheat
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Table 3. The correlation between the variables that affected by cadmium & nickel
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Figure 1. Regression relationship of Cd between soil and wheat roots.
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Figure 2. Regression relationship of Ni between soil and wheat roots.

2 g pgedls cdile Gl a5 o s S S
550 pasS ol Llss gl plail o Sl ol el S
Ll cdale S o olils cdale l38l b ol g yls sine
¥ sladsit) b oo Gll (a5 4 olS olga plail )
Sl o clle Il e S e Su sl 4 aSskar (F
5 pS ke 108 puiS lsa slaplail o pgeesls il

o Gl 8 e /TR S e

il gozss Gl 5 S 50 IS5 5 pomedls clle oy ala

'm.\.:f ol.:f c;"b’“ r:‘d.a‘ )
2ol cdale 5 S s pgesls cdale 5T )y mbs
o cdale il a5 aes e olis oS olse b plul
oL slsa o plasl jo T o e Ll 4 e S
b plail )0 pgreols Olynss 5l a0 AY Jow ol el oo
a0 IV sl o pd g WIS (0 s |y puiS lga

ST mls wal o o] @b cds sums i Jow

10.0 o

(1ghg) 5t

Observations 20
Parameters 2
Error DF 18
MSE 0.8326
R-Square 0.9238
Adj R-Square 0.9195

T
5 10

T
15

(Ma/kg) S5 o paesls olals

Fit 0 95% Confidence Limits

—— - 95% Prediction Limits |

posS Slgp el 4o o Cdalé § S 40 pomodls Clall (pu (Sgumw 5y alasly Hloged — ¥ S

Figure 3. Regression relationship of Cd between soil and wheat aerial parts.
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Figure 4. Regression relationship of Ni between soil and wheat aerial parts.
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Figure 5. Regression relationship of Cd between soil and wheat seeds.
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Figure 6. Regression relationship of Ni between soil and wheat seeds.
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Table 5. The correlation between the variables that affected by nickel
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Figure 7. Regression relationship between soil Cd and dry weight of wheat roots.
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Figure 8. Regression relationship between soil Ni and dry weight of wheat roots.
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Figure 9. Regression relationship between soil Cd and dry weight of wheat aerial parts.
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Figure 10. Regression relationship between soil Ni and dry weight of wheat aerial parts.
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