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Fig. 1

Seedling height and ground diameter of four families from Q. variabilis on Pb/Zn mine tailing
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Fig.2 Seedling biomass of four families from Q. variabilis
on Pb/Zn mine tailing
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23 FAERZREHNEFTENF A
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Table 1 Average N and P concentrations in different
organs of four families from Q. variabilis
on Pb/Zn mine tailing

#%H Organ % % Family N/ (g-kg™") P/ (g-kg™)
T2 2027+1.16a  1.88+022a
W 1813+133a  1.63+0.06ab
M Leaf
UEagtes T8 19.60£2.19a  1.60+0.33 ab
35 1847+240a  128+0.17b
™ 526+144ab  0.82=0.09a
1] 459+131ab  0.69=0.08a
ZX Stem
T8 453£0.59b  0.80=0.07a
35 657+14la  070+0.10a
™ 745+£1.10bc  0.76+0.12b
L 599+£064c  088+0.11b
R & Root
T8 812£055b  1.17+0.11a
35 122241252 0.88=0.11b

T AFENE FREOR K R0 Z R E#(P<0.05). FHE.
Note: Lowercase letters in the same row meant significant difference
among families at 0.05 level. The same below.
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Table 2 Average heavy metal concentrations in different organs of four families from Q. variabilis on Pb/Zn mine tailing

#&H Organ R % Family Cd/(mg-kg ™ Pb/(mg-kg ) Zn/(mg-kg™") Cu/(mg-kg ™
T2 0.39+£0.17b 1401 £1.35b 81.00 £ 8.63 a 13.70+1.23 a
T7 0.35+0.05b 7.17+0.79 ¢ 52.03+5.88¢c 1423+ 1.25a
I F Leaf
T8 0.29+0.04b 459+0.86¢c 58.37+2.75 bc 1433+ 1.59a
J5 0.87+£0.17a 18.07+2.77 a 68.13 + 8.56 ab 16.30+3.18a
T2 0.50+0.07 b 497+0.29b 35.00+1.08a 438+0091 a
T7 0.42 +0.04 be 6.87+0.79 a 3437+435a 4.72+0.65a
2 Stem
T8 0.34+£0.05¢ 327+0.92¢ 29.10+3.67a 443+041 a
J5 0.69+£0.07 a 7.18+0.54 a 36.67+7.49a 4.60+0.73 a
T2 0.71 £0.08 b 29.73+£3.72b 43.60+2.46 a 6.62+1.09b
T7 0.60£0.13b 30.87+7.16b 47.67+12.48 a 6.39 £ 0.69 b
i & Root
T8 0.65+0.12b 18.07+131¢c 42.80+3.66 a 572+1.06b
J5 0.93+0.09a 43,60+ 538 a 58.40+11.78 a 8.64+1.19a
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Fig.3 Bioconcentration factors (BCF) and translocation factor (TF) of heavy metals of four families from Q. variabilis
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Tolerance and Enrichment Characteristics of Different Families of
Quercus variabilis to Heavy Metal

SHI Xiang, WANG Shu-feng, CHEN Yi-tai, AN Ran, XU Qing-di, SUN Hai-jing

(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding of
Zhejiang Province, Hangzhou 311400, Zhejiang, China)

Abstract: [Objective] A filed test was conducted to evaluate the growth response, enrichment and transfer charac-
teristics to heavy metal and vegetation restoration prospect of four families from Quercus variabilis. [Method] Ve-
getation restoration test was carried out in the abandoned lead-zinc tailings for 3 years. The seedlings of four families
(Taishan 3, Taishan 7, Taishan 8, and Julaishan 5) were transplanted into Pb/Zn mine tailing to compare their bio-
mass, uptake and transfer characteristics of nutrient elements and heavy metals. [Result] The results showed that all
the seedlings could survive in the Pb/Zn tailing and the toxicity symptoms was not observed. Under heavy metal
stress, there were statistically significant differences among the seedlings of the four families according to the nutri-
ent concentrations. Meanwhile, all families had high capability of utilization efficiency. Generally, the concentrations
of heavy metals in different organs of Q. variabilis were low, and the values of bioconcentration factor (BCF) were
less than 0.100. The values of translocation factor (TF) were more than 0.5, except Pb. The average BCF and TF val-
ues of family Taishan 8 were lower than those of the other families. [Conclusion] The results suggest that the famil-
ies from Q. variabilis have high tolerance with the low BCF and TF, implying that they are better potential candid-
ates for contaminated soil.

Keywords: lead/zinc mine tailing; Quercus variabilis; heavy metal; enrichment
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