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Abstract

Nickel (Ni) is an essential element for living organisms and plays important biological roles in plants; however, its
accumulation at high concentrations can cause toxicity and adverse effects. This study aimed to evaluate nickel
accumulation using the leaves of Albizia lebbeck, Prosopis cineraria, and Eucalyptus globulus as biological indicators in
Ahvaz City during the summer of 2025. A total of 126 leaf samples and 63 soil samples were collected from seven stations
across Ahvaz City. Chemical digestion of the leaf and soil samples was performed using the Johnson and EPA 3050
methods, respectively. Nickel concentrations were determined using atomic absorption spectrometry. Significant
differences were observed in Ni concentrations among the leaves of Albizia lebbeck, Prosopis cineraria, and Eucalyptus
globulus (P < 0.05), whereas no significant difference was observed in Ni concentrations among the soil samples (P >
0.05). The highest and lowest Ni concentrations in the unwashed and washed leaves of Albizia lebbeck were 36.2 and
10.3 mg kg™', respectively. The highest and lowest Ni concentrations in the soil samples collected from the tree
rhizospheres were 57.36 and 44.1 mg kg, respectively. The highest Ni transfer factor was observed in Albizia lebbeck
leaves (0.446), whereas the lowest was observed in Eucalyptus globulus leaves (0.203). The Ni transfer factors for the
leaves of Albizia lebbeck, Prosopis cineraria, and Eucalyptus globulus, together with the linear regression analysis of Ni
concentrations in washed and unwashed leaves, indicate that atmospheric deposition may be an important source of Ni
accumulation in the leaves. In contrast, the contribution of soil-derived Ni to leaf accumulation appears to be relatively
low.
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Table 1. Kolmogorov-Smirnov tests of nickel for tree leaf and soil samples from Ahvaz metropolis

Eucalyptus Albizia lebbeck Prosopis Soil
globulus cineraria

Normal Mean 16.6364 22.1500 18.9929 50.7143
Parameters Standard Deviation 5.006 7.1480 5.7992 4.8518

Absolute 0.221 0.075 0.154 0.173

Differences Positive 0.221 0.074 0.154 0.173
Negative -0.159 -0.075 -0.149 -0.165

Kolmogorov-Smirnov statistic 0.828 0.280 0.575 0.457
Significance level 0.005 0.001 0.895 0.985
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Table 2. Results of the t-test for nickel metal for tree leaf and soil samples from Ahvaz metropolis

95% confidence interval of

Samples T test df Sig. .Mean difference
difference A A
Lower limit Upper limit
Eucalyptus globulus 10.400 6 0.00 19.58714 14.9785 24.1958
Albizia lebbeck 14.898 6 0.001 27.30000 22.8160 31.7840
Prosopis cineraria 14.551 6 0.013 23.52857 19.5720 27.4852
Soil 27.655 6 0.006 50.71429 44.2271 55.2015
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Figure 1. Comparison of nickel concentration (mg kg™') of washed leaves of Eucalyptus globulus, Albizia lebbeck and Prosopis
cineraria in Ahvaz metropolis
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Figure 2. Comparison of nickel concentration (mg kg™') of unwashed leaves of Eucalyptus globulus, Albizia lebbeck and
Prosopis cineraria in Ahvaz metropolis

I 25%~75%
1| T Range within 1.51QR
— Median Line
=  Mean
1| + Outliers
g_SO—
o

"l B

T T T T
Eucalyptus Argument Honeysuckle Soil

}‘ﬁ‘*ﬁ}\s 6\5‘9)_,.@5 ‘bl.aﬁ ‘w‘ﬁzjls‘ﬂ AS/ﬁ 6\#43_5».; ).) (f;_,l.;ﬁ r;‘;l-:é) Jg-é &.'\.: u:q;'-w l.:.E.L'F a.)j.o\’bﬂ T’
Figure 3. Concentration range of nickel (mg kg™) in Eucalyptus globulus, Albizia lebbeck and Prosopis cineraria leaf samples
and soil of Ahvaz metropolis
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Figure 4. Comparison of nickel concentration (mg kg™) in soil samples at the foot of trees studied in the Ahvaz metropolis
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Figure 5. Nickel transfer factor in three species of Eucalyptus globulus, Albizia lebbeck and Prosopis cineraria
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