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Accumulation and Translocation of Cd in Two Miscanthus floridulus Populations
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Abstract Growth responses to different Cd contamination levels in soil from 0 to 160 mg-kg™ were different obviously between two Miscant—
hus floridulus populations, one was from mine site and other was from non—mine site. Compared to the mine population, the shoot biomass of
the non—mine population decreased more significantly under Cd stresses. Under Cd treatment, the shoot biomass of mine and non—-mine popu—
lations decreased to 57.80%~67.04% and 30.17%~42.07% of the CK, respectively. The root biomass of the mine population significantly in—
creased to 117.43%~135.56% with the increasing Cd concentrations, while the root biomass of the non—mine population significantly de—
creased to 57.75%~64.08% compared with the control treatment. Compared to the non—mine population, the Cd concentration in shoot and
root of the mine population increased more significantly with the increasing Cd concentrations. The Cd accumulation in shoot and root of the
mine population was higher than the non—-mine population under Cd stresses. The tolerance index and translocation factor of the mine popu—
lation was higher than the non—mine population. Pearson correlation analysis found that root biomass and shoot biomass was significantly re—

lated. Cd concentration in shoot and root was significantly negative correlated with biomass and tolerant index 77 , while significantly posi—
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tively correlated with translocation factor TF . Cd stress inhibited the growth of Miscanthus floridulus. These results indicate that the mine

population has an extraordinary ability to tolerate and uptake Cd from soil.
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Table 1 Some chemical properties of the local soils supporting the two natural populations of M. floridulus and soil samples tested

Organic C/ P Available P/

N Available N/

Heavy metal contents/mg-kg™

Soil sample point mg-kg™ mg-kg™ mg-kg! Zn Pb Cu cd
Dabaoshan 14.7+0.9b 32.2+2.0b 30.2+1.9b 1768.7+91.1a 1 253.3+71.3a 1 701.3+77.5a 9.1+0.9a
Boluo 13.8+0.9b 26.6+1.8b 28.4+2.7b 135.2+13.1b  242.6+44.1b 48.4+9.5b 1.1£0.2b
Soil samples tested 36.2+1.1a 60.5+9.9a 61.5+10.9a 60.5+9.9b 35.2+7.2¢ 6.3x1.7b  0.13+0.1b
* n=3 SSR P<0.05 . Data in the table are means+SD n=3

different letters in same vertical column indicate significant difference according to

SSR test P< 0.05

the same below.
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Figure 1 Root biomass and shoot biomass of two Miscanthus floridulus populations under different Cd treatment
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Figure 2 Cd concentrations in root and shoot of two Miscanthus floridulus populations under different Cd treatment
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Figure 4 Translocation factor and tolerance of two Miscanthus floridulus populations under different Cd treatment
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2 NH,0Ac P<0.01 Cd
Cd mg-kg™ .
Table 2 Concentration of ammonium acetate—extractable Cd
NH,0Ac—Cd in soils before and after planting Miscanthus 3
Sforidulus mg-kg™
Cd /
mg-kg™!
CK 0.039+0.001a 0.003+0.001b 0.003+0.000b °©
10 3.060+0.027a 2.098+0.099b 1.799+0.100¢
20 6.094+0.032a 4.163+0.205b 3.509+0.160¢
40 12.877+0.093a  7.396+0.105b 6.796+0.103¢ [21-21
80 27.817£0.166a  20.500+1.127b  17.785+1.100¢
160 68.833+0.950a  42.530+0.951b  34.674+3.852¢
+ n=3
SSR P<0.05 o Data in the table are means+
SD  n=3 different letters in same row indicate significant difference ac— N =l
cording to SSR test P<0.05 the same below, Antonovics™
Cd - Macnair®
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Table 3 Pearson product—-moment correlation matrix for biomass Cd concentrations in root and shoot and TI TF of Miscanthus floridulus
Cd Cd Cd Cd TF
0.553" 1
Cd -0.480" 0.192 1
Cd -0.506" 0.108 0.969™ 1
Cd -0.299 0.426™ 0.951" 0.917" 1
Cd -0.319 0.365 0.942" 0.947" 0.982" 1
TF 0.935™ 0.456™ 0.549" -0.591™ -0.392" -0.417" 1
TI 0.991" 0.555™ -0.482" -0.508" -0.299 -0.319 0.945™
* 0.05 ok 0.01 o Note *and** indicated significance under P<0.05 and P<0.01 respectively.
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