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Table SM1. Supplementary Materials. Soil sampling sites, location and the number of collected samples; SR: soil around root, SC:

soil core samples in-depth, R: root samples

Distance from Soil depth n® of samples

Sampling points Code
P. halepensis in the plot (cm) SR SC R
In the CP amended plot - CP1 1 - 1
Out of CP amended plot 3—4m CP2 1 - 1
Out of CP amended plot 6—7 m CP3 1 - 1
Not contaminated site (Santa Margherita) 20 cm B1 1 - -
Not contaminated site (Calamosca) 20 cm B2 1 - -
Less contaminated site (Fontanamare) 20 cm B3 1 - -
S1-1 0-20 - 1 -
In the CP amended plot 50 cm S1-2 2028 - 1 -
S1-3 32-38 - 1 -
S2-1 0-20 - 1 -
Out of CP amended plot 4-5m S2-2 37—41 - 1 -
52-3 47-50 - 1 -
S3-1 0-20 - 1 -
In the CP amended plot 1-2m §3-2 20—45 - 1 -
S3-3 56—66 - 1 -

Figure SM2. Supplementary Materials. Soil samples selected from the different depth layers of core drilled samples in Campo Pisano
mine tailing; numbers (1, 2 and 3) indicate the three selected soils for each core sample.
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=
Figure SM3. Supplementary Materials. XRD patterns of Pinus halepensis root and CP polluted soil samples; Mineral legend:

Gypsum (G), Quartz (Q), Dolomite (D), Pyrite (P), Muscovite (M), Silica (S), Whewellite (W), Smithsonite (Sm)
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Figure SM4. Supplementary Materials. Spectroscopy-scanning Electron Microscopy (SEM) analysis on the soil around the roots (a,b

and c) and on the root surface (d, e and f) of Pinus halepensis grows in Campo Pisano contaminated mine site (CP1, CP2 and CP3);

The indicated numbers (1-11 for soil and 1-9 for roots samples) are the points where EDS spectra were acquired.
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Figure SM5. Supplementary Materials. Biological concentration factor (BCF) calculated for all substrates collected around the roots

of Pinus halepensis [39].
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Figure SM6. Supplementary Materials. Metal concentration in the roots of P. halepensis samples exploited from Kharazian et al

(2022) [39]
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Table SM7. Supplementary Materials. The ratio of metal concentrations extracted in the BCR fractions (F1, F2, F3 and residue F4) in

all collected soil samples

Soil depth Zn (%) Pb (%) Cd (%)

(cm) F1 F2 F3 F4 F1 F2 F3 F4 F1 F2 F3 F4
Soil in-depth samples
S1-1 0-20 272 82 13.9 503 5.8 122 373 447 4405 208 16 192
51-2 20-28 9.8 2.6 177 69.9 0.8 138 02 852 3.7 109 28 293
S1-3 32-38 33 0.1 93 872 0.1 35 02 92 147 6 285 50.8
S2-1 0-20 303 89 149 4538 123 101 275 50.1 552 187 15 111
52-2 37-41 518 49 79 353 298 223 48 431 72 73 68 139
52-3 47-50 261 6.1 221 457 261 109 127 503 609 73 129 189
S$3-1 0-20 34 11 20.1 348 2.7 56 228 689 454 223 179 143
S3-2 20-45 453 95 132 319 43 52 208 696 59.1 148 133 128
S3-3 5666 108 1.2 102 77.8 0.5 51 03 941 504 98 163 234
Soil around the roots of P. halepensis
CP1 282 115 192 412 2.3 55 305 617 326 243 186 245
CP2 3.7 83 154  44.6 201 13 225 447 395 185 19 23
CP3 281 99 14.6 474 43 109 202 647 359 237 192 212
B1 1901 138 133 539 017 32 029 675 5.7 75 75 793
B2 3.5 295 65 604 0 53.8 133 329 118 468 5 36.4
B3 325 579 51 46 214 668 41 7.6 489 364 101 46
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Figure SM8. Supplementary Materials. PCA for the collected soil around the Pinus halepensis root samples. Elements extracted in F1,
F2, F3, F4, BCR fractions; the total metal content in soil (T-Zn; T-Pb; T-Cd); the sum of BCR fractions (SF-Zn; SF-Pb; SF-Cd); electrical
conductivity (EC); organic carbon (OC); total nitrogen (T-N); total carbon (T-C), Aluminum oxide (Al OX), iron oxide (Fe OX),
bioavailable fractions of metals (B-Zn, B-Pb, B-Cd); in Campo Pisano contaminated and non-contaminated soil around the P.

halepensis root samples.
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SM8 shows 91.8% of the total variation in the first principal component (PC1) for finding the correlation between the
same parameters in the soil samples around the roots. Most of the parameters are mainly presented in the negative side
of axis PC1, while only Organic Carbon (OC) and Al-oxide are presented in PC1 with positive correlation. The
parameters, such as pH, CaCOs, Fe-oxide and EC as well as Zn, Pb and Cd extracted in all BCR fractions show strongly
negative correlation in the inverse section of CP1. The second principal component (PC2) explained 3.6% of the total
variation with a high positive correlation for pH and negative correlation for total nitrogen (T-N). The non-
contaminated soils (B1 and B2) are distributed in the positive side of the first axis show a positive correlation with OC
and Al. Moreover, the soil around the root samples (CP1, CP2 and CP3) are distributed on the negative side of PC1 axis
and exhibited high levels of CaCOs, pH, Zn, Pb and Cd extracted in all BCR fractions and the total BCR fractions. Indeed,
the availability of Zn, Pb and Cd extracted through BCR fractions are decreased in CP soil around the roots which have

high Al and organic carbon.



