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Accumulation Characteristics of Cadmium for Three Plants in Red Soil

YAN Ming-li, LIU Li-li, WANG Hai—hua, XIANG Yan—ci, FENG Tao

(School of Life Science, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract : Hyperaccumulators are the basis of phytoremediation of soil. It is difficult to find ideal hyperaccumulators that can effectively reme—
diate the soil contaminated with heavy metals. The phytoextraction of Cadmium(Cd )from contaminated soil is a hotspot of environmental pro—
tection. Pot experiments were carried out to identify tolerance and accumulation of plants to heavy metal Cd and to elucidate the characteris—
tics of Cd uptake by three plant species( Bidens maximowicziana, Phytolacca americana, Brassica juncea)in red soil. Cd** at 20, 35, 50, 65 or
80 mg kg 'was applied in a pot. The concentrations of Cd in the roots and shoots were determined by atomic absorption spectrophotometer.
Bioaccumulation coefficient, total translocation of Cd, root tolerance index and coefficient of correlation between Cd concentration in soil and
plant bioaccumulation were calculated. In the three herbaceous plants, Cd content of above —ground parts and roots of Bidens maximow—
icziana, Phytolacca americana and Brassica juncea increased linearly with Cd concentration in the soil, with the correlation coefficient of over
0.99. From these calculated indices, Bidens maximowicziana had the highest Cd uptake while Brassica juncea the lowest. The plants accumu—
lated 100Cd mg -kg™ when Bidens maximowicziana and Phytolacca A mericana were planted in the soil of over 65Cd mg-kg™ while Brassica
juncea was grown in the soil of 80Cd mg-kg™, which suggesting the three plants meet the criteria for Cd hyperaccumulator. These results con—
firmed that Bidens maximowicziana, Phytolacca Americana and Brassica juncea have the strong ability of tolerance and enrichment to Cd, and
may be exploited in phytoremediation of a Cd—contaminated soil.
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Table 1 The distribution and content of Cd in the different plants(mg-kg™)

k7] 0 1 2 3 4 5
SIS S 0.25+0.02 34.21£3.03 67.12+5.05 89.20+3.34 117.63£5.21 152.206.66
Bidens R 0.23£0.03 30.45+0.73 62.35+4.14 87.10£2.36 110.16+4.79 143.42+13.24
maximowicziana S/R 1.09 112 1.08 1.02 1.07 1.06
ERTEE S 0.28+0.03 31.21£2.57 57.12+3.68 79.20+5.04 105.63+4.23 133.25+5.80
Phytolacca R 0.23+0.02 30.45+1.38 52.35+3.32 78.10+1.83 103.16+4.51 123.42+5.38
americana S/R 1.21 1.02 1.09 1.01 1.02 1.07
s S 0.22+0.03 22.16%1.79 48.12+2.68 73.202.81 89.63+2.86 112.25+4.57
Brassica R 0.23+0.04 23.45+1.43 49.35+3.27 79.10+4.41 95.1624.18 123.42+4.02
juncea S/R 0.96 0.94 0.98 0.93 0.94 0.90

1S b FFRIZETE s R MR AR ;0 xR 1.2 .3 4.5 Z0illfR 3 20,35 .50 .65 .80 mg-kg'Cd AbHH
Note:S:leaf and stem; R:root;0:control;1,2,3,4,5 stand for Cd treatments of 20,35,50,65,80 mg-kg™, respectively.
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Table 2 Biomass and total Cd translocation of above—ground parts of different plants

ik 0 1 2 3 4 5
S Bio 24.25+1.81 24.12+2.05 22.32+2.19 21.52+1.74 20.52+1.69 19.78+1.16
Bidens maximowicziana  TMT 0.000 6 0.825 1 1.498 1 1.919 6 2.413 8 3.010 5
iR Bio 23.1242.12 27.06+1.43 25.63£1.17 21.83+1.96 20.54+1.96 19.02+2.12
Phytolacca Americana TMT 0.000 6 0.844 5 1.464 0 1.728 9 2.169 6 2534 4
= Bio 15.87+1.56 17.5741.55 17.52+1.88 16.75+0.94 15.03+1.80 14.55+1.33
Brassica juncea T™MT 0.000 3 0.389 4 0.830 1 1.201 9 1347 1 1.633 2

TE:0 xR 1.2.3.4.5 43 5f03K 20.35.50.65 .80 mg-kg'Cd ALFT; Bio b - FB A4yt s TMT Syt [ ¥R 43 3T it
Note:0:control;1,2,3,4,5 stand for Cd treatments of 20,35,50,65,80 mg -kg™, respectively; Bio: Biomass of above—ground parts (g-plant™),TMT:

Total heavy metal translocated to above—ground parts(mg-plant™)
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Figure 1 The root tolerance index of different plants under

various Cd treatments
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Table 3 The bioaccumulation coefficient of Cd in different plants

L7 0 1 2 3 4 5

P st S 192 170 191 1.78 179 1.90
Bidens maximowicziana R 176 1.50 1.77 1.74 1.69 1.79
LRk S 215 155 1.63 1.58 1.62 1.66
Phytolacca Americana R 176 1.51 149 156 1.58 1.54
S S 169 1.10 137 146 137 140
Brassica juncea R 176 1.16 140 158 155 1.54

T :S b G ROIAR AR 0 SR 1.2.3 4.5 403 20.35.50.65,
80 mg-kg'Cd ZbFH,

Note:S:leaf and stem;R:root;0:control;1,2,3,4,5 stand for Cd treatments
of 20,35,50,65,80mg kg’ respectively.

I Cd AR R LRI R IR T3 L
[ IR 1 7R | DS V] e e e S OO
AR THL T E 4R Cd WIRE ST . e R &
Ko b ERER R AR BT LA P A BT RO A
EFRXE Cd AR R BRI, BEITEXS Cd iy
WAL SRAE TR iR, ARSI Cd MM PRS2 |

x4 EYRY Cd EE(Y :mg-kg") 5L Cd iFmE
(X:mg-kg™!)Z B HIFE X 14
Table 4 Correlation of concentration of Cd in soil and the

quantity of Cd Uptook by Plants

i i worm RRR
K . correlation
plants organs correlation equation -
coefficient
. M 17 above- .
PV AT S Bidens around parts Y=1.874 6X-1.340 0 0.998 6
maximowicziana
R root Y=1.779 0X-1.840 0 0.998 5 *:*
. Hb |3 above—
SN Phytolacca around parts Y=1.653 7X-1.098 6  0.999 4 *:*
americana
M root  ¥Y=1.562 5X-0.484 2 0.995 0 **
S Hb 358 above—
EIHFEIE Brassica around parts Y=1.429 4X-1.962 7 0.999 7 #:*
Juncea
M root  ¥Y=1.550 9X-3.253 5 0.996 8 **

TE 0 2R, P<0.01,
Note: * *;significant difference at P<0. 01 level.

3 e

EIAEEEiE7/E DTN AS TN B Sy i o Qs e Y Y i
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