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Absorption and accumulation characteristics of heavy metals by Pteris vittata L. in typical Hg mining area YANG
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Abstract: Pteris vittata L. and its rhizosphere soil were collected to measure the contents of heavy metals. The
absorption and accumulation characteristics of heavy metals were analyzed by up-ground accumulation factors, down-
ground accumulation factors and translocation factors. The absorption and accumulation effects of Pteris vittata L. on
heavy metals (Hg,Cd, As,Pb and Cr) in the typical Hg mining area with composite pollutions in Guizhou Province
were explored. Results showed that the contents of Hg,Cd and As partially exceeded “Soil environmental quality -
risk control standard for soil contamination of agricultural land” (GB 15618-2018), of which Hg pollution was the
most serious. The maximum excess times were 81.5,2.5 and 3.1 for Hg, Cd and As, respectively. The average
contents of the up-ground parts of Pteris vittata L. showed As™>Hg>Cr>Pb>Cd.and that of the down-ground
parts did As>Cr>Hg>Pb>Cd. The heavy metals contents in down-ground parts of Pteris vittata L. positively
correlated with that in rhizosphere soil, obviously. Pteris vittata 1.. had priority accumulation on As, but As were
accumulated in the down-ground parts with little effects on the up-ground parts.
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Table 1 Heavy metals mass concentrations in rhizosphere soil mg/kg
Hg Cd As Pb Cr
2.91~495.29 0.63~14.11 20~412 28~92 42~97
127.65 2.00 28 50 68
130.98 3.55 58 54 69
D 6 4 100 1 000 1 300
Doy ( )Y(GB 15618—2018)
2
Table 2 Heavy metals mass concentrations in up-ground parts of Pteris vittata L. mg/kg
Hg Cd As Pb Cr
CT 1.4140.15 0.16+0.04 77148 1+1 441
GX 0.51£0.11 0.30£0.15 1064100 3+1 6+3
LHG 0.70+0.12 0.28+0.22 21+27 5+4 10+6
LL 0.33+0.16 0.16-£0.09 10+16 2+1 4-+3
ST 0.47+0.23 0.28+0.08 151499 2+0 7+4
WK 39.18+50.81 0.37+0.16 5014582 13+4 242
YCP 1.0540.75 0.15+0.15 51446 3+3 340
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Table 3 Heavy metals mass concentrations in down-ground parts of Pteris vittata L. mg/kg
Hg Cd As Pb Cr
CT 0.784+0.43 0.2740.09 26+13 3+3 19+£17
GX 0.8140.34 0.48+0.66 14+10 5+3 7£5
LHG 2.35£1.75 0.170.06 35447 2+1 5+3
LL 1.4740.19 0.35+0.08 243 341 442
ST 1.70£0.02 1.18£0.36 61437 2+0 5+2
WK 17.69+12.19 0.08+0.02 15461 460 240 541
YCP 0.83+0.38 0.11+0.01 33416 342 5+1
mg/kg,Cd 0.15~0.37 mg/kg, As 10 ~501 mHg e Cd 4 As v Pb o Cr
mg/kg,Pb  1~13 mg/kg,Cr 2~10 mg/kg, SEDOG R
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S g Lo Fig.1 BFs of Pteris vittata 1.. on heavy metals
1(b) , As 4 TFs
L7 3 BCFs Table 4 TFs of Pteris vittata L. on heavy metals
1, 4.9, BCFs Hg Cd As Pb Cr
CT 2.09 0.65 2.70 0.50 0.37
L. BCFs GX 0.67 1.70 5.45 0.97 1.24
As>Cd>Cr>Hg>Pb, LHG 0.44 1.99 0.75 3.04 1.99
2.3.2 LL 0.22 0.44 3.18 1.06 1.29
. . ST 0.28 0.26 2.41 1.06 1.69
Hg.Cd,As.Pb.Cr TEs 4 WK 1.61 4.63 0.91 7.06 0.47
o Hg Cr , TFs YCP 1.53 1.33 1.25 1.27 0.60
2.09.1.99; Cd.As Pb 2.3.3 \
, TFs 4.63,5.45,7.06, Hg.Cd,As.Pb Cr
2.3.1 . , Hg
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